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Abstract. Prevalence and comorbidity of PTSD, depressive and anxiety symptoms among medical students.
Ogorenko V.V., Kokashynskyi V.O., Shornikov A.V., Makoviichuk O.A., Bakhtin B.I. The study aimed to assess the
prevalence and comorbidity of posttraumatic stress disorder, depressive and anxiety symptoms among medical students in
the context of prolonged war-related stress. The aim of the study was to assess the prevalence and comorbidity of symptoms
of post-traumatic stress disorder, depression, and anxiety among medical students in the context of a prolonged armed
conflict. A cross-sectional observational study was conducted involving 85 medical students. Traumatic experience was
assessed using the Life Events Checklist for DSM-5, posttraumatic stress symptoms were evaluated with the PTSD Checklist
Jor DSM-5, depressive symptoms were measured using the Patient Health Questionnaire-9, and anxiety symptoms were
assessed with the Generalized Anxiety Disorder-7 scale. In addition, cumulative trauma load and help-seeking behavior for
psychiatric care were analyzed. Probable posttraumatic stress disorder was identified in 38.8% of students, clinically
significant depressive symptoms in 50.6%, and anxiety symptoms in 36.5%. Strong positive correlations were identified
between posttraumatic stress disorder, depressive, and anxiety symptoms (p=0.628-0.739; p<0.001). Cumulative traumatic
exposure showed moderate correlations with the severity of posttraumatic stress disorder, depressive, and anxiety symptoms
(p=0.381-0.472; p<0.001). After controlling for affective symptomatology, the association between PTSD symptoms and the
personal trauma index remained statistically significant (p=0.489; p<0.001). Despite the high prevalence of mental health
disturbances, only one fifth of respondents sought professional help. The findings indicate a substantial psychoemotional
burden among medical students in wartime conditions and substantiate the need for systematic screening, early
identification, and the implementation of psychosocial support programs within higher medical education institutions.

Pedepar. Ilommpenicte Ta xomop6innicts cumnromis IITCP, nenpecii Ta TpuBOrm cepea CTyAeHTIB-MeIUKIB.
Oropenko B.B., Kokammucskmii B.O., lopuikoB A.B., Maxkosiiiuyk O.A., Baxtin B.1. [Jocrioocenns npucesuene
OYiHYi nowuperocmi ma KOMOpOIOHOCI CUMNIMOMIE HOCIMPAGMAMUYHO20 CIMPeco8020 po3nady, Oenpecii ma mpueou
ceped cmyOeHmiB-MeouKie 8 YMOBAX MpUusaio2o 0EHHO20 KoHGikmy. Memoro docniodcenHs 610 oyiHumu ROWUPeHicmy ma
KOMOPOIOHICIb CUMNIMOMIB NOCIMPABMAMUYHO20 CIPeCO8020 PO31ady, Oenpecii ma mpugoeu ceped cnyoenmis-ueouxie 6
YMOBAX MPUBANO20 80EHHO20 Kon@aixmy. IIposedeno oonomomenmue nonepeyne obcepsayiiine OOCIIONCEHHS 3a YHaACmio
85 3006y8auis euwoi meduuroi ocgimu. Oyino8aHHA MpasmMamuiHo2o 0ocsioy 30iticniosanu 3a Life Events Checklist for DSM-
5, cumnmomu nocmmpasmMamuyHo2o Cmpeco8o2o po3nady oyinrosanu 3a oonomoezoro PTSD Checklist for DSM-5, denpecugni
cumnmomu oyinroeanu 3a wxanoro Patient Health Questionnaire-9, a mpugodchi cumnmomu OYiHI0O8ANU 3a OONOMOZOI0
Generalized Anxiety Disorder-7. Jlooamxoso ananizyeanu KymyIamugHull HOKA3HUK MpasmMamusayii ma gpaxm 36epHenus no
ncuxiampuuny oonomoey. Bcmamnoeneno, wo timogipruti nocmmpasmamuyHuti cmpecosuti po3nad euseuscs 6 38,8%
cmydenmis, KIHIYHO 3Hauywi Oenpecusni cumnmomu — y 50,6%, mpusooicni — y 36,5%. Mioc cumnmomamu nocm-
MPABMAMUYHO2O CMPEco8020 PO3Ady, Oenpecii ma mpueocu 6uUseNIeHO CUtbHi nosumueHi kopenayii (p=0,628-0,739;
p<0,001). Kymynamuena mpaemamuyna eKcno3uyisi NOMIPHO KOPeniogand 3 GUPAdICEHICMIO CUMNMOMIE NOCMMpagMa-
MUYHO020 cmpecogoeo posiady, denpecii ma mpugoeu (p=0,381-0,472; p<0,001). Ilicna kommpoato agexmueHoi cumn-
MOMAMUKY 36 130K MIJIC CUMIIMOMAMU ROCIMIMPABMAMUYHO20 CIMPECOBO20 PO3A0Y MA IHOEKCOM 0cOOUCMOl mpasmamu3ayii
sanuwasca cmamucmuyno sHayywum (p=0,489; p<0,001). Heszsadxcarouu Ha 8UCOKY NOWUPEHICMb NCUXIYHUX NOPYULEHD,
JuLe n’ima 4acmuHa pecnoHOeHmie 3gepmanacs no npogecitiny oonomozy. Ompumani pesynsmamu c8iouams npo sHAYHUU
NCUXOeMOYIUHUN msA2ap V CMYOeHmig-MeouKié 8 yMoeax GiliHu ma oOIPYHMO8YIOmb HeoOXIOHICIb YHPOBAONCEHHs
CUCMEMHO20 CKPUHIHZY, PAHHBbO2O BUABNEHHS | NPOSPAM NCUXOCOYIANLHOI NIOMPUMKU 6 3aK1A0aX GUWJOT MEOUUHOI 0cEimu.
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The process of adaptation during the first years of
higher education represents one of the most pressing
challenges of modern society, as this period is cha-
racterized by the intensive formation of professional
identity, value orientations, and career-related attitu-
des of future specialists. The first years of study are
accompanied by a change in social status, increased
responsibility, the necessity to master substantial
volumes of information and integration into a new
academic environment, which requires significant
mobilization of internal psychological resources.

According to the recommendations of the World
Health Organization, the preservation and promotion
of youth health is defined as one of the priority areas
for the development of healthcare systems in the
twenty-first century. In this context, particular atten-
tion should be given to students of medical higher
education institutions, whose professional training is
associated with considerable psychoemotional and
physical demands. Medical students constitute a high-
risk group for the development of emotional exhaus-
tion, anxiety and depressive conditions due to exces-
sive academic workload, competitive educational en-
vironments, the combination of study with clinical em-
ployment, chronic sleep deprivation, and insufficient
rest. Prolonged exposure to these factors may lead to
reduced adaptive capacity, disruption of psychoso-
matic balance and the early development of profes-
sional burnout during the educational stage [1, 2].

Traumatic stress represents a distinct and growing
concern. Among medical students, symptoms of
posttraumatic stress disorder (PTSD) may develop both
in response to acute traumatic events and as a con-
sequence of prolonged cumulative stress exposure [3].
Systematic reviews indicate that PTSD symptoms in
medical students frequently co-occur with anxiety and
depressive symptoms, suggesting a high level of
psychiatric comorbidity within this population [4].

In countries affected by armed conflict, the mental
health of university students is exposed to multi-
dimensional adverse influences that extend far
beyond routine academic stress. Medical students
represent a particularly vulnerable subgroup. Direct
threats to life, personal losses, forced displacement,
disruption of social networks, and instability of the
educational process create a persistent background of
psychological traumatization. Empirical studies con-
ducted among medical students in regions ex-
periencing active hostilities report high prevalence
rates of depressive symptoms, anxiety disorders, and
PTSD [5, 6]. At the same time these conditions often
present in a latent or subclinical form, complicating
timely detection and intervention.

In this regard, the implementation of comp-
rehensive psychosocial support programs, early men-
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tal health screening systems, and resilience-building
strategies becomes critically important as com-
ponents of ensuring the sustainability of medical
education under wartime conditions. For Ukraine,
this issue is particularly relevant in the context of
prolonged war and chronic stress exposure. Recent
studies demonstrate a high prevalence of depressive
and anxiety symptoms among medical students and a
substantial proportion of individuals with pronounced
posttraumatic manifestations, even in relatively rear
regions of the country, thereby significantly increa-
sing the overall psychological burden [7, 8]. Ho-
wever, data on the comorbidity of PTSD, depressive
and anxiety symptoms based on standardized asses-
sment instruments remain limited.

Therefore, it is important to conduct research
among medical students aimed at the simultaneous
assessment of PTSD, depressive and anxiety symp-
toms, as well as the analysis of their comorbidity.
Such studies are necessary for the development of
targeted mental health support programs within
medical higher education institutions. They also con-
tribute to the optimization of screening procedures
and the planning of early preventive and corrective
interventions. These measures are aimed at preserving
mental health, enhancing stress resilience, and foste-
ring self-regulation skills, which are integral compo-
nents of future physicians’ professional competence.

Aim of the study: to assess the prevalence and
comorbidity of PTSD, depressive and anxiety symp-
toms among medical students in the context of
prolonged armed conflict.

MATERIALS AND METHODS OF RESEARCH

A cross-sectional observational study was con-
ducted to assess the associations between traumatic
exposure, psychopathological symptoms, and help-
seeking behavioral patterns. A total of 85 medical
students from Dnipro State Medical University were
included in the study.

Participants were recruited on a voluntary basis
through anonymous survey distribution using a
snowball sampling method.

The distribution of participants by gender and year
of study is presented in Table 1.

The study was conducted in accordance with the
principles of the Declaration of Helsinki. The study de-
sign was approved by the Ethics Committee of Dnipro
State Medical University (Protocol No. 35, dated Feb-
ruary 18, 2026) [9, 10]. Informed voluntary consent
was obtained from all participants. Data were collected
anonymously and processed in a de-identified form.

Traumatic exposure was assessed using the Life
Events Checklist for DSM-5 (LEC-5), a standardized
instrument designed to screen for lifetime exposure to
potentially traumatic events. The analysis was
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conducted at the level of individual events, clinically
meaningful domains (D1-D6) and using a cumulative
trauma index (sum of traumatic exposure factors) [11,
12]. PTSD symptoms were measured using the PTSD
Checklist for DSM-5 (PCL-5), a cutoff score of >33
was applied to identify probable PTSD [13, 14].
Depressive symptoms were assessed with the Patient
Health Questionnaire-9 (PHQ-9) [14, 15]. Total score
of >10 interpreted as indicative of probable clinically

significant depression. Anxiety symptoms were
evaluated using the Generalized Anxiety Disorder-7
(GAD-7), and scores >10 were used to define pro-
bable clinically significant anxiety [14, 16]. Cron-
bach’s a values was 0.95 for the PCL-5, 0.88 for the
PHQ-9 and 0.89 for the GAD-7.

Additionally, seeking psychiatric care and the use
of psychological self-help tools were analyzed.

Table 1
Distribution of participants by gender and year of study
Year of study
Gender Total
1 2 3
Female 28 21 13 62 (72.9%)
Male 10 8 5 23 (27.1%)

Total 38 (44.7%)

29 (34.1%)

18 (21.2%) 85

Data processing was performed using licensed
software STATISTICA 6.1 (StatSoft Inc., serial num-
ber AGAR909E415822FA) and MedCalc® Statistical
Software version 20.104 (MedCalc Software Ltd,
Ostend, Belgium; https://www.medcalc.org; 2022).
Quantitative variables were assessed for normality
using the Shapiro-Wilk test. Given the non-normal
distribution, data are presented as median (Me) and
interquartile range (Q1-Q3). Correlation analysis was
conducted using Spearman's nonparametric correlation
coefficient. For comparisons across three groups, the
nonparametric Kruskal-Wallis analysis of variance
was applied. Associations between categorical variab-
les were evaluated using Fisher's exact test; relative
risk (RR) and odds ratio (OR) with 95% confidence

intervals (CI) were calculated; for small cell sizes, the
Haldane-Anscombe correction was applied. Univariate
analyses with multiple comparisons were adjusted
using the Benjamini-Hochberg method (FDR). Multi-
variate analysis utilized logistic regression with
adjusted odds ratios (aOR). The statistical significance
level was set at p<0.05 [17,18].

RESULTS AND DISCUSSION

Descriptive statistics indicated a moderate median
severity of PTSD and depressive symptoms, lower
median anxiety scores, and a wide range of cumu-
lative traumatic exposure, reflecting substantial he-
terogeneity in both clinical manifestations and trauma
history among participants (Table 2).

Table 2

Descriptive characteristics of psychopathological indicators
and cumulative traumatic exposure

Indicator Me (Q1-Q3) Min-Max
PCL-5 (PTSD), score 26 (13-41) 0-78
PHQ-9 (depression), score 10 (5-15) 0-25
GAD-7 (anxiety), score 6 (3-11) 0-21
All traumatization factors 6 (3-11) 0-32
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To assess the cumulative impact of traumatic
experiences, all traumatization factors (per LEC-5)
were summed, calculated as the total of endorsed
events, excluding responses of "not applicable" or
"not witnessed."

Comparative analysis by gender revealed no statis-
tically significant differences in PCL-5, GAD-7, or
cumulative trauma exposure scores. Although PHQ-9
scores tended to be higher among female participants,
this difference did not remain statistically significant
after correction for multiple comparisons using the

false discovery rate (FDR) procedure. Analysis across
years of study demonstrated no significant differences
in any of the examined variables.

Among the 85 respondents, probable PTSD (PCL-
5 >33) was found in 38.8% of cases. Clinically
significant depressive symptoms (PHQ-9 >10) were
present in 50.6% of participants, while clinically
significant anxiety (GAD-7 >10) was observed in
36.5%. Severe depressive symptoms (PHQ-9 >15)
were detected in 27.1% of participants, and severe an-
xiety (GAD-7 >15) was identified in 9.4% (Table 3).

Table 3

Clinically significant levels of PTSD, depression and anxiety

Indicator Category n (%)
Probable PTSD PCL-5 >33 33 (38.8)
Clinically significant depression PHQ-9 >10 43 (50.6)
Clinically significant anxiety GAD-7 210 31 (36.5)
Severe depression PHQ-9 >15 23 (27.1)
Severe anxiety GAD-7 >15 8(9.4)

Despite the high prevalence of clinically signi-
ficant psychopathological symptoms, only 20% of
respondents reported seeking professional psychiatric
care, while 22.4% indicated the use of psychological
self-help strategies.

Psychiatric help-seeking was significantly more
frequent among individuals with probable PTSD (PCL-
5 >33) compared to participants without PTSD (39.4%
vs. 7.7%; RR=5.12; OR~7.10; p<0.001). Participants
who sought professional help were characterized by
more severity of PTSD and depressive symptoms.

In contrast, the use of psychological self-help
strategies was not associated with the presence of

PTSD or with the severity of PTSD, depressive, or
anxiety symptoms (all p>0.05).

Correlation analysis revealed strong positive
associations between PTSD symptoms and affective
disorders: between PCL-5 and PHQ-9 (p=0.628;
p<0.001) and between PCL-5 and GAD-7
(p=0.685; p<0.001). Very strong correlation was
found between depressive and anxiety symptoms
(p=0.739; p<0.001). The sum of traumatization
factors moderately correlated with PCL-5 (p=0.472;
p<0.001), PHQ-9 (p=0.381; p<0.001), and GAD-7
(p=0.404; p<0.001) (Table 4).

Table 4

Correlation analysis of psychometric data

Variables PCL-5

Sum of traumatization

PHQ-9 GAD-7

factors
PCL-5 (IITCP) 1.000 0.628 0.685 0.472
PHQ-9 0.628 1.000 0.739 0.381
GAD-7 0.685 0.739 1.000 0.404
Sum of traumatization factors 0.472 0.381 0.404 1.000
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Partial gender-controlled correlation analysis and
year of study showed that PTSD (PCL-5) levels were
significantly correlated with depressive (PHQ-9;
p=0.584; p<0.001) and anxiety symptoms (GAD-7;
p=0.642; p<0.001), as well as with the total trauma rate
(p=0.421; p<0.001). The association between depres-
sion and anxiety remained strong (p=0.703; p<0.001).
Cumulative traumatization was moderately associated
with depression and anxiety even after accounting for
demographic factors. Additional control for PHQ-9 or
GAD-7 showed that the association between total
traumatization and PCL-5 persisted regardless of the
level of depression or anxiety, while the association
between PTSD and depressive symptoms was at-
tenuated after accounting for anxiety.
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Analysis of associations between categorical
variables demonstrated a strong association between
probable PTSD (PCL-5 >33) and clinically relevant
levels of depression (PHQ-9 >10; ¥*>=21.05; p<0.001;
Cramér's V=0.498) and anxiety (GAD-7>10;
¥*=25.70; p<0.001; Cramér’s V=0,550). Individuals
with clinically significant depression (PHQ>10) were
ten times more likely to have PTSD (OR=10.13; 95%
CI 3.50-29.30). Individuals with clinically significant
anxiety (GAD>10) were more than 12 times more
likely to belong to the group of probable PTSD
compared to respondents without severe anxiety
(OR=12.65; 95% CI 4.39-36.43) (Fig. 1).

GAD-7

GAD-7<10 GAD-7210

=EPTSD=0 =PTSD=1

Fig. 1. Proportion of probable PTSD (PCL-5 >33) based on the presence
of clinically significant depression (PHQ-9 >10; panel A) and anxiety (GAD-7 >10; panel B)

To verify whether PTSD reflects a specific
phenomenon and not just general affective distress,
an integral affective factor (z(PHQ-9)+z(GAD-7))
was formed. In the linear model, PCL-5 remained
independently associated with the personal trauma
index after controlling for affective factor, gender,
and course (=2.10 per +1 personal event; p=0.001).
The partial correlation between PCL-5 and the
personal trauma index with control for affective
factor, gender, and course also remained significant
(p=0.489; p<0.001), suggesting that PTSD is not
reduced to general affective distress.

Sensitivity analysis using alternative clinical
thresholds of depressive (PHQ-9 >5, >10, >15) and
anxiety symptoms (GAD-7 >5,>10, >15) showed the
stability of the results obtained (Table 5). For all
thresholds, the same direction of associations with

26/Tom XXXI/2

probable PTSD was maintained, with higher resis-
tance points corresponding to a larger effect size.
None of the alternative thresholds led to a change in
the main findings of the study.

In a multivariate logistic regression model, where
the dependent variable was the presence of probable
PTSD, and the predictors were scores for PHQ-9 and
GAD-7, both anxiety (GAD-7; OR=1.27; 95% CI
1.09-1.50; p=0.003) and depression (PHQ-9;
OR=1.15; 95% CI 1.02-1.31; p=0.03) remained the
independent predictor. The model was characterized
by a high discriminatory ability (ROC-AUC=0.89;
95% CI 0.80-0.95). After including gender, year of
study, and total trauma scores into the model, it lost
statistical significance, indicating the indirect role of
demographic factors in the formation of PTSD.
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Analysis of the relative risks and chances of PTSD depending
on the level of anxiety and depression

Table 5

OR (95% CI)

Factor RR (95% CI)
PHQ-9 >5 20.0 (1.28-312.05)*
GAD-7 >5 4.83 (1.87-12.51)*
PHQ-9 >10 4.40 (2.02-9.55)*
GAD-7>10 4.01 (2.21-7.28)**
PHQ-9 >15 2.25 (1.38-3.67)*
GAD-7 215 3.08 (2.23-4.25)**
Mild depression 1.86 (1.12-3.07)*
Severe depression 2.81 (1.91-4.15)**
Mild anxiety 0.72 (0.35-1.50)
Moderate anxiety 2.25 (1.38-3.67)*
Severe anxiety 3.08 (2.23-4.25)**

39.0 (2.26-672.69)**
9.88 (3.03-32.22)**
10.13 (3.50-29.30)**
12.65 (4.39-36.43)**
4.58 (1.66-12.69)*
35.0 (1.94-630.52)*
3.15 (1.12-8.84)*
19.13 (2.29-159.69)*
0.60 (0.21-1.77)
4.58 (1.66-12.69)*

35.0 (1.94-630.52)*

Notes: RR — relative risk; OR — odds ratio; CI — confidence interval; * — p<0.05; ** — p<0.01.

In a multivariate logistic regression model, where factors remained independent predictors of PTSD
the dependent variable was the presence of probable (GAD-7; OR=7.54; 95% CI 2.43-23.49; p=0.0005;
PTSD, and the predictors were the presence of PHQ-9; OR=5.64;95% CI 1.76-18.10; p=0,004). The
clinically significant depression according to PHQ-9 model was characterized by high discriminatory
and clinically significant anxiety for GAD-7, both  ability (ROC-AUC=0.85; 95% CI 0.76-0.92) (Fig. 2).

100

Sensitivity

Gender
Female
------ Male
— | PR | .
40 60 80 100
Specificity

Fig. 2. ROC curves of significant predictors of probable PTSD
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The multicollinearity assessment did not reveal
problematic relationships between predictors: all
variance inflation factor (VIF) values were <3, inclu-
ding for PHQ-9 (VIF=2.25) and GAD-7 (VIF=2.08),
which confirms the stability of estimates in multi-
variate models.

After gender correction, it was found that for male,
the model as a whole remains reliable, but clinically
significant anxiety and depression cease to be
independent predictors. And for female, it remains
reliable, but slightly loses its discriminatory ability
(ROC-AUC=0.82; 95% CI1 0.70-0.91).

However, comparing the models, no significant
differences were revealed (p=0.21).

In our sample of medical students under prolonged
wartime stress, the prevalence of probable PTSD at
PCL-5 >33 was 38.8%, while clinically significant
depression (PHQ-9 >10) was 50.6% and clinically
significant anxiety (GAD-7 >10) was 36.5%. Such
indicators are comparable to data from armed conflict
zones, but show more pronounced post-traumatic
symptoms and lower anxiety indicators compared to
some of the samples. Thus, among medical students
in Sudan during the military conflict, 58.3% reported
depression, anxiety 51.5% and PTSD 27.1% [5]. In a
Ukrainian study at the Ternopil National Medical
University, after ~18 months of war, the prevalence
of anxiety was recorded on the DASS-21 and IES-R
scales of 59.6%, depression 58.8%, as well as signi-
ficant symptoms of PTSD among 44.2% of those stu-
died, which demonstrates similar indicators of PTSD
symptoms to our results, but with higher rates of
depression and anxiety, which is probably associated
with the initial stage of the military conflict [7].

Substantially higher rates were observed in a study
from the Gaza Strip: in a sample of 339 medical
students during the war, 63.4% reported PTSD as
well as very high levels of depressive and anxiety
symptoms [6]. This can be justified by the fact that
the intensity of stress and the immediacy of
traumatization are much higher there.

The results of a study of medical students in Tur-
key after the Great Anatolian Earthquake: PTSD
38.9%, anxiety 28.7%, depression 21.1%. The results
are similar to ours in terms of PTSD rates, but
significantly lower rates of depression and anxiety,
which may reflect the difference between an acute
catastrophe and prolonged war stress [3].

The key meaningful result of our work is a
pronounced comorbidity of PTSD symptoms with
depression and anxiety. At the category level, the
presence of clinically significant depression and
anxiety significantly increases the likelihood of be-
longing to the PTSD group. This pattern is consistent

26/Tom XXX1/2

with current evidence that PTSD in students and
young adults under stressful conditions is rarely
isolated and often coexists with depressive and
anxiety symptoms. At the same time, it is important
that in our analysis, the association of PTSD with
cumulative traumatization persists even when
controlling for the "affective factor", meaning PTSD
is not reduced to general distress [3].

CONCLUSION

1. Medical students in the context of a prolonged
military conflict showed a high level of symptoms of
depression, anxiety and post-traumatic stress
disorder, which indicates a significant psychoemo-
tional burden in this population.

2. Posttraumatic stress disorder symptoms in
medical students are often combined with clinically
significant depressive and anxiety manifestations,
which confirms the presence of pronounced comorbi-
dity of affective and posttraumatic symptoms.

3. Cumulative traumatic exposure is significantly
associated with the severity of posttraumatic stress
disorder symptoms, depression and anxiety, with the
association between traumatic experiences and
posttraumatic stress disorder symptoms persisting
even after controlling for general affective distress.

4. Despite the high prevalence of clinically signi-
ficant mental symptoms, most medical students do
not seek professional psychiatric care, indicating that
there are significant barriers to receiving mental
health care in this group.

5. The results of the study indicate the need for a
systematic approach to identifying posttraumatic
stress disorder, depression and anxiety through regu-
lar screening, as well as the development of structured
programs of psychoeducational and psychosocial
support among applicants for higher medical educa-
tion in conditions of prolonged stressful load, in
particular war stress.
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