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QUESTIONNAIRE-BASED ASSESSMENT FOR MONITORING THE CONDITION
OF FEMALE POLE-ACROBATICS ATHLETES:
CLUSTER AND CORRELATION ANALYSES

Zharova 1.0., Antonova H.P.

National University of Physical Education and Sports of Ukraine, Kyiv, Ukraine

https://doi.org/10.35339/ic.2025.12.2.zan

ABSTRACT

Background. Monitoring the functional state of athletes undergoing intense asymmetric
loads, as in pole acrobatics, traditionally relies on comprehensive instrumental assessments (dy-
namometry, bioimpedance, electromyography) that must be repeated several times. However,
these methods are expensive, time-consuming, and poorly suited for frequent use, especially dur-
ing rehabilitation for identified dysfunctions or injuries. This necessitates the development of ac-
cessible and reliable tests.

Aim. To determine the validity of replacing repeated instrumental studies of athletes' func-
tional state (electrophysiological, strength, visual) with a questionnaire during their rehabilitation.

Materials and Methods. A retrospective analysis of archival data from 20 female pole acro-
batics athletes (aged 23-40 years) was conducted. The analysis included 58 instrumental para-
meters from previous studies (dynamometry, bioimpedance analysis, surface and stimulation
electromyography, photogrammetry) and 50 questionnaire responses. Due to the non-normal dis-
tribution of the data, non-parametric methods were applied: hierarchical cluster analysis (Ward's
method) and Spearman’s rank correlations. The cluster analysis grouped the questionnaire items
and instrumental parameters into five meaningful domains that fully corresponded to the instru-
mental constructs: strength indicators, body morphology, postural symmetry, neuromuscular ac-
tivation, and neuromuscular excitability.

Results. Within the clusters, fifteen stable and strong correlations were identified (|p[=[0.60—
0.88]; p<0.05), which demonstrates the high convergent validity of the questionnaire. The most
informative items were found to be Nos.25, 48, 49 (for strength); Nos.27, 23 (for body composi-
tion); Nos.1, 2 (for posture); Nos.20, 29 (for surface EMG); and Nos.41, 40 (for stimulation
EMG).

Conclusions. The developed guestionnaire captures variations in key physiological indicators
and can replace repeated instrumental assessments when monitoring the condition of female ath-
letes’ post-rehabilitation.

Keywords: bioimpedance analysis, surface and stimulation electromyography, postural indi-

ces, strength imbalance.

Abbreviations

%FAT — Percentage of Fat And Tissue.

AJF — Amplitude/Frequency ratio.

ATSI — Anatomical Transverse Section Index.
BMR — Basal Metabolic Rate.

CMAP — Compound Muscle Action Potential.
EMG — ElectroMyoGraphy.
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FAI — Frontal Asymmetry Index.

FFM — Fat-Free Mass.

HDI — Height Difference Index.

POTSI — Posterior Overall Trunk Shift Index.

RPE — Rating of Perceived Exertion.

TBW - Total Body Water.

Introduction

Pole acrobatics is a coordinatively complex
sports discipline that combines elements of gym-
nastics, acrobatics, and dance [1-6]. It places
unique demands on the physical fitness of athletes,
requiring simultaneous display of high levels of
static and dynamic strength, flexibility, and spe-
cific endurance [7; 8]. Due to its biomechanical
complexity and the load on the musculoskeletal
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system, it is often compared to Olympic sports
such as artistic gymnastics, particularly exercises
on the parallel bars and rings [3; 9-12].

A key feature that distinguishes pole acrobatics
is the pronounced asymmetrical nature of the
loads [6; 13]. During training and competitions,
athletes systematically use the dominant side of
the body to perform pulling and holding elements,
while the non-dominant side more often serves
a supportive function [6]. Such a chronic, unilate-
ral nature of training stimuli is a powerful factor
leading to specific adaptive changes in the body.
This phenomenon is well-studied in other asym-
metrical sports, such as tennis, fencing, baseball
(especially in pitchers), and many martial arts
[14-22]. Long-term asymmetrical loads can lead
not only to morphofunctional specialization but
also to the formation of persistent muscle imbal-
ances, which, in turn, are considered one of the
leading risk factors for overuse injuries [23—-26].

Our previous research, which forms the basis
for this study, was dedicated to a comprehensive
analysis of these adaptive processes [13; 27-30].

We quantitatively documented that long-term
practice of pole acrobatics leads to multifaceted
changes:

1) morphological, when a local increase in
muscle mass and thickness was observed on the
dominant side of the body, which is a direct struc-
tural reaction to a specific load;

2) functional, when a significant strength im-
balance was found between the right and left
limbs, reaching up to 12% in some athletes and
persisting even after many years of training;

3) neuromuscular, when, using EMG, we rec-
orded stable differences in the patterns of bioelec-
trical activity in paired muscles, indicating a long-
term adaptation of the central nervous system to
asymmetrical motor tasks;

4) postural, within which visual and photo-
grammetric screening revealed the presence of
persistent postural deviations (e.g., asymmetry in
shoulder height), which is reflected in specialized
indices such as HDI and FAI.

Traditionally, an entire arsenal of instrumental
methods, considered the "gold standard" in sports
science, is used for the objective assessment of
these parameters [31-33]. This includes dynamo-
metry for measuring strength, bioimpedance ana-
lysis for body composition, surface EMG for as-
sessing muscle activation, and photogrammetry
for posture analysis [34—-38]. Despite their high
accuracy, this approach has significant limita-
tions: it is expensive, requires specialized equip-

ment and qualified personnel, and the assessment
of a single athlete can be very time-consuming
[39-42]. This makes instrumental methods poorly
suited for frequent, routine monitoring, especially
during rehabilitation from injuries, where conti-
nuous tracking of recovery progress is crucial.

In response to these challenges, sports science
is actively seeking simpler, more accessible, and
cost-effective monitoring tools. Questionnaires
and surveys have long been successfully used to
assess subjective aspects of an athlete's condition
[43-47]. Numerous studies confirm a high corre-
lation between athletes' subjective ratings (e.g.,
the Rating of Perceived Exertion scale) and objec-
tive physiological markers [48-51]. Question-
naires are effectively used for monitoring over-
training, stress, and recovery. However, most exis-
ting questionnaires are focused on assessing ge-
neral condition and do not account for the specific
asymmetrical changes that are a key issue in pole
acrobatics [52-54].

The aim of the study was to determine the va-
lidity of replacing repeated instrumental studies of
the functional state of athletes (electrophysiologi-
cal, strength, visual) during their rehabilitation
with guestionnaire questions.

Materials and Methods

This study employed a retrospective correla-
tional design based on the analysis of a pre-exist-
ing dataset. No new instrumental measurements
were conducted at the current stage of work. The
analysis included archival data from 20 profes-
sional female pole acrobatics athletes, aged 2340
(mean age was [33.5+10.5] years), who had mus-
cle and postural asymmetries identified during the
study. These asymmetries were not accompanied
by any pain sensations other than fatigue from in-
tensive training. All participants had at least 18
months of systematic training and, at the time of
the initial assessment, mean training experience —
[6.7+£4.9] years, had no acute injuries that could
affect the results. These and other characteristics
of female athletes are shown in Table 1.

The dataset used included the results of a ques-
tionnaire and five instrumental methods: bioim-
pedance analysis, dynamometry, photogrammet-
ry, and surface and stimulation electroneuromyog-
raphy. These methods were applied to measure pa-
rameters of posture, symmetry, and strength,
which are detailed in the authors' previous publi-
cations.

1. Assessment of neuromuscular excitability.

The first step in assessing the athletes' func-
tional state was the evaluation of peripheral nerve
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Table 1. Characteristics of the study group

Characteristic Value
Age, years 33.5+10.5
Training experience, years 6.744.9
Body mass, kg 59.1+£10.4
Weekly training time, min 3844216
Stature, cm 168.5+18.5

conduction using stimulation myography with the
Neuro-MEP-Micro system (DX Systems, Ukrai-
ne). This method allowed for the identification of
baseline nervous system characteristics that un-
derlie muscle function. The procedure involved
stimulating nerves at the wrist and elbow to record
the Compound Muscle Action Potential (CMAP).
Key parameters such as latency, amplitude, and
potential area were evaluated, enabling the detec-
tion of initial signs of asymmetry in functional ac-
tivity between the right and left arms. The results,
method, and features of its application are descri-
bed in [13].

2. Assessment of neuromuscular activation.

Next, for a more in-depth analysis of muscle
function, their bioelectrical activity was examined
using an 8-channel surface electromyography
(SEMG) system (Neurosoft, Ukraine). Signals we-
re recorded from 12 paired muscles of the trunk
and shoulder girdle, both at rest and during stan-
dardized functional tests that mimicked specific
movements from pole acrobatics. Analysis of the
peak amplitude (Amax) and the integral amplitude/
frequency ratio (A/F) helped identify patterns of
muscle imbalance and compensatory mechanisms
developed through training. Publication [28] de-
scribes the results, method, and features of its ap-
plication.

3. Body composition analysis.

To understand how functional asymmetries re-
late to structural changes, a body composition
analysis was performed using the segmental bio-
impedance analyzer Tanita MC-780 MA (Tanita
Corp., Japan). This method allowed not only for
the determination of general indicators like %FAT
and FFM but also for a detailed assessment of the
distribution of these components and the electrical
impedance for each arm, leg, and the trunk sepa-
rately. The results confirmed the presence of
structural differences between the right and left
sides of the body, indicating an uneven distribu-
tion of loads. For a detailed description of the re-
sults, method, and application, see publication
[27].

4. Strength assessment.

The next logical step was the quantitative as-
sessment of strength, as it is the final outcome of
neuromuscular and structural organization. For
this, the dynamometric system Back-Check 607
(Dr. Wolff, Germany) was used. The protocol in-
cluded eight standardized static tests that modeled
key movements in pole acrobatics, particularly
lateral trunk flexions and various types of arm
movements. This approach provided objective da-
ta on the peak and average force for the right and
left sides, which was crucial for testing the hy-
pothesis of strength asymmetry. A detailed ac-
count of the results, methodology, and specifics of
its application is provided in publication [30].

5. Postural assessment.

The final stage of the instrumental diagnostics
was a comprehensive analysis of postural sym-
metry using the photogrammetric system APECS-
Clinic (Saneftec, France). This visual screening
integrated all previous data to assess how the iden-
tified neuromuscular, structural, and strength cha-
racteristics manifest in the athlete's overall pos-
ture. The system automatically calculated several
objective asymmetry indices, such as HDI, FAI
and POTSI, providing a holistic picture of postural
balance. The results of the study, the methodology
used, and the specifics of its application are de-
tailed in publication [29].

Each athlete completed a specially designed
50-item questionnaire aimed at the subjective as-
sessment of their functional state and perception
of asymmetry (see Fig. 1).

For statistical data processing, hierarchical clus-
ter analysis, Ward's method with Euclidean distan-
ce as the measure of dissimilarity, was applied.
The purpose of this stage was to group variables
(instrumental and questionnaire-based) into mea-
ningful groups, or clusters, that would reflect key
physiological domains (e.g., "strength”, "morpho-
logy", "posture”, etc.).

Within each identified cluster, Spearman'’s
rank correlation coefficient (p) was used to assess
the strength and direction of the relationship be-
tween subjective responses and objective indica-
tors. Associations were considered statistically
significant at |p[>0.60 with a significance level of
p<0.05 for a sample size of n=20. This threshold
(Ip[=0.60) was chosen to highlight only the stron-
gest and most practically significant relationships.

The Statistica 10.0 (Statsoft, USA) was used for
statistical data processing. In total, 58 instrumental
variables and 50 questionnaire scores for each of the
20 participants were included in the analysis.
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Functional-status assessment questionnaire for female pole-acrobatics athletes

Before you begin, identify and remember which side of your body is dominant. The dominant arm is the one you
normally use for pulling, hanging, pull-ups, or actively controlling a pole element. The dominant leg is the leg on the
same side as the dominant arm. The non-dominant arm is regarded as the supporting arm. All subsequent questions refer
to differences between the dominant and non-dominant arms.

Instructions: rate each statement on a scale from 1 to 10, where:

1=notfeltatall ... 10 = felt very strongly / constantly / clearly.

1. | feel that one shoulder is positioned higher than the other.

2. | notice a tilt of the torso toward the dominant or non-dominant side.

3. | experience greater load on one leg during prolonged standing.

4. During symmetrical elements my body feels asymmetrically controlled.

5. My back appears more arched or flattened on one side.

6. In a passive hang | maintain balance better with one side.

7. 1 sense that one side of the trunk is more involved in stabilization.

8. Post-exercise soreness occurs more often in the dominant-shoulder region.

9. The back on the dominant side feels tighter or denser.

10. One arm has a superior ability to support or push.

11. Back muscles fatigue more on one side.

12. In static exercises one arm tires more quickly.

13. In strength movements one side activates more strongly and assumes a larger share of the load.

14. I rely more on one arm for balance.

15. In prolonged static poses one side controls the position better.

16. After exercises with symmetrical loading fatigue is perceived on one side.

17. During an exercise the muscles do not always respond immediately, and | do not feel their activation.

18. During transitions between movements one arm reacts more slowly.

19. At times one side of the muscles activates with a delay or shows a slowed response.

20. Touch or support with one hand feels less distinct.

21. Under load one arm engages with a noticeable delay.

22. In backbends or bridges one side of the trunk feels more flexible.

23. | perceive a greater volume or weight of muscles on one side.

24. When performing tricks one arm or leg tolerates the load better.

25. My non-dominant arm always activates better during elements requiring a supporting function.

26. | feel reduced control of trunk stability on one side.

27. In weight-bearing leg positions one leg controls movement less effectively.

28. After training, the muscles on one side feel more "pumped” or heavier.

29. Transitions between elements are easier on one side.

30. When balance is lost | compensate more frequently with one side.

31. In prolonged static poses one side controls the position better.

32. After exercises with symmetrical loading fatigue is perceived on one side.

33. When looking in a mirror, one clavicle appears noticeably higher than the other.

34. | sense that the pelvis "sags" more on one side.

35. | observe that the ribs protrude asymmetrically on the left and right.

36. In forward flexion one side of the spine bulges more.

37. Mild tingling appears sooner in one arm after hanging.

38. After a brief skin contact the sensation subsides more slowly on one side.

39. During rapid grip changes one hand responds more weakly.

40. Sometimes the signal to the muscles of one leg arrives with a delay.

41. During dynamic combinations one side of the back begins to tremble sooner.

42. In isometric holds the scapula on one side pulses unpleasantly.

43. During a quick transition from hang to support one pectoral muscle contracts more noticeably.

44. | feel spasms only on one side of the lower back after leg raises.

45. One leg feels "heavier" after prolonged sitting.

46. In handstands | feel greater muscle tension in one arm.

47. During a handstand it is easier to keep balance toward the dominant side.

48. After an intense workout, either the left or the right pectoral muscle feels bulkier.

49. During asymmetric elements involving pulling and support one arm loses stability more quickly.

50. During a rapid lift into an element one arm moves less synchronously or more slowly.

Fig. 1. Questionnaire for self-assessment of functional asymmetries.

INTER COLLEGAS. Vol. 12, No.2 (2025) 9 ISSN 2409-9988



THEORETICAL & EXPERIMENTAL MEDICINE

In the first stage, all variables were tested for
normality of distribution using the Shapiro-Wilk
test. The results showed that the distribution of all
indicators was significantly different from normal
(W=[0.81-0.96]; p<0.05). This justified the need
to use non-parametric, "distribution-free" statisti-
cal methods.

The study was conducted in compliance with
the ethical standards and principles of the Decla-
ration of Helsinki. All participants signed an in-
formed consent to participate in the study.

Results

The developed questionnaire is intended to be-
come a reliable and valid alternative to compre-
hensive instrumental assessment, allowing for
guantitative demonstration that athletes' subjec-
tive responses reliably reflect objective changes in
their bodies. This opens the prospect of creating
a scientifically validated, shortened version of the
questionnaire that can be used for frequent, inex-
pensive, and effective monitoring, which is par-
ticularly important during rehabilitation and for
injury prevention.

To do this, we used a popular two-stage statis-
tical approach [55-58]. First, using cluster analy-
sis, we grouped the objective and subjective data
into meaningful clusters to verify whether the
questionnaire items correspond to key physiologi-
cal constructs (strength, morphology, etc.). Then,
within each cluster, we calculated Spearman's
rank correlations between each question and its

corresponding instrumental parameter to assess
the strength and significance of their relationship.
This approach, in full or in part, has been previ-
ously used in a number of studies that have de-
monstrated its validity [43; 56; 59]. Such a study
design [43; 60-63] allows us not just to assume,
but to quantitatively demonstrate that the subjec-
tive responses of athletes reliably reflect objective
changes in their bodies. This opens the prospect of
creating a scientifically validated, shortened ver-
sion of the questionnaire that can be used for fre-
guent, inexpensive, and effective monitoring,
which is particularly important for rehabilitation
and injury prevention [64-67].

The primary task of our analysis was to under-
stand if an internal logical structure exists within
the dataset, which combined objective instrumen-
tal parameters and the subjective responses of the
athletes. For this, we applied hierarchical cluster
analysis, a statistical method that allows for the
grouping of variables based on their similarity.

The results of the analysis, presented as den-
drograms (Figures 2-6), revealed five distinct and
meaningfully interpretable clusters. Importantly,
these clusters naturally grouped the instrumental
parameters with their corresponding questionnaire
items by content (Table 2).

This served as the first significant piece of ev-
idence that the questionnaire measures the same
physiological constructs as the instrumental me-
thods.
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Fig. 2. Cluster 1 (Strength metrics, Back-Check).
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Fig. 5. Cluster 4 (Neuromuscular activation, surface EMG).
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Fig. 6. Cluster 5 (Neuromuscular excitability, stimulation myography)
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Table 2. Cluster structure obtained from hierarchical analysis
and the corresponding indicative questionnaire items

No. Cluster Key variables I.ndlca_tlve.
questionnaire items

1 |[Strength metrics Maximum / mean force in 8 trials 4,6, 25,48, 49
(Back-Check)

2 |Body composition Body mass, BMR, TBW, %FAT, 10, 23, 27, 44
(Tanita) segmental impedance

3 |Postural symmetry HDI-S, HDI-A, FAI-A/C7, ATSI, POTSI 1,2,5,32,46
(visual screening)

4 |Neuromuscular activation A/F index and Amax of m. trapezius, 20, 29, 35, 37
(surface EMG) m. latissimus dorsi, m. pectoralis muscles

5 [Neuromuscular excitability Latency, amplitude, and area of the CMAP 40-42
(stimulation myography) at the wrist

The formed clusters were named according to
the nature of the variables they contained:

Cluster 1 "Strength Indicators™ combined the
results of the Back-Check dynamometry and ques-
tionnaire items related to the subjective perception
of strength and strength imbalance (items 4, 6, 25,
48, 49).

Cluster 2 "Body Composition" included data
from the bioimpedance analysis (body mass, % fat,
segmental impedance) and questions reflecting
the perception of one's own anthropometric data
(items 10, 23, 27, 44).

Cluster 3 "Postural Symmetry" grouped objec-
tive postural asymmetry indices obtained from the
visual screening and questionnaire items describ-
ing the sensation of trunk tilt and shoulder girdle
asymmetry (items 1, 2, 5, 32, 46).

Cluster 4 "Neuromuscular Activation™ com-
bined surface EMG parameters (activity of the tra-
pezius, latissimus dorsi, and pectoral muscles) and
guestions related to the sensation of muscle tone
and fatigue (items 20, 29, 35, 37).

Cluster 5 "Neuromuscular Excitability" inclu-
ded parameters from stimulation myography (la-
tency and amplitude of CMAP) and questions
concerning muscle reaction speed and sensory
perceptions (items 40-42).

Thus, the cluster analysis confirmed our initial
hypothesis: the developed questionnaire possesses
high construct validity, as its internal structure
fully replicates the logic of a comprehensive in-
strumental assessment.

The next step was to determine not just the pre-
sence but also the strength of the relationship be-
tween subjective ratings and objective data within
each cluster. For this, we calculated Spearman's
rank correlation coefficients. The analysis revealed

a series of statistically significant and strong cor-
relations, which confirmed the high convergent
validity of the questionnaire. The most indicative
and informative relationships are presented
in Table 3.

In the strength cluster (Cluster 1), very high
positive correlations were found. For example, re-
sponses to item 48 ("After an intense workout, ei-
ther the left or the right pectoral muscle feels bul-
kier".) had a correlation coefficient of p=0.80 with
the objective measure of right-arm strength in the
lateral abduction test. Item 25 ("My non-dominant
arm always activates better during elements re-
quiring a supportive function") also strongly cor-
related with right-arm strength (p=0.79). This di-
rectly indicates that the athletes' subjective feel-
ings about the strength and function of their arms
reliably reflect the real, instrumentally measured
strength imbalance.

In the body composition cluster (Cluster 2),
item 27 ("In positions supported by the legs, one
leg has worse motor control™) showed an extre-
mely high correlation with objective body mass
(p=0.82). Strong negative correlations were also
found: for instance, item 10 (“One arm has a more
developed ability for support and push-off’) was
closely related to the electrical impedance of the
left leg (p=—0.79). This suggests that athletes are
capable of subjectively assessing not only their
overall mass but also specific features of their bo-
dy composition that affect bioimpedance parame-
ters.

In the postural cluster (Cluster 3), the highest
coefficients in the entire study were obtained. Item 1
("I feel that one shoulder is higher than the other™)
demonstrated a very high correlation with the ver-
tical shoulder asymmetry index HDI-S (p=0.88).
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Table 3. Selected highest Spearman rank correlations within clusters (<0.05)

Cluster Questionnaire item Instrumental metric p (Spearman)
1 25 Trial 1 (right), kg 0.79
48 Trial 4 (right), kg 0.80
49 Trial 2 (left), kg 0.70
2 27 Body mass, kg 0.82
23 BMR, kcal x day! 0.77
10 Impedance, left leg, O -0.79
44 FAT, % —0.67
3 1 HDI-S, % 0.88
5 HDI-A, % 0.76
2 FAI-A, % 0.74
4 20 AJF m. latissimus (rest) -0.87
29 AJF m. pectoralis (load) —0.86
35 AJF m. pectoralis (rest) 0.79
5 41 Latency (wrist R), ms 0.71
40 CMAP amplitude (wrist R), uV —0.62

Notes: all listed correlations are statistically significant; only the most informative pairs are shown;
Trials 1, 2 and 4 — static-dynamometry positions in the Back-Check test:

- Trial 1 — trunk lateral flexion;
- Trial 2 — arm flexion in pronation;

- Trial 4 — lateral abduction in supination;

- kg — kilograms, absolute force;

- BMR — Basal Metabolic Rate, kcal x day™;
Q — ohms, electrical impedance of the body segment in bioimpedance analysis;

FAT % — percentage Body-Fat Content;

HDI-S — Height Difference Index — Shoulders (vertical difference between shoulder points);
HDI-A — Height Difference Index — Axillae (vertical difference between axillary points);
FAI-A — Frontal Asymmetry Index — Axillae (frontal trunk asymmetry at axillary level);
AJF — Amplitude-to-Frequency ratio (integrated EMG amplitude + mean frequency);

m. latissimus / m. pectoralis — musculus latissimus dorsi / musculus pectoralis major;
Latency — time from electrical stimulus to CMAP onset, ms;

ms — milliseconds;
pV — microvolts.

This is an extremely important result, showing
that a simple questionnaire item can, with high ac-
curacy, replace the complex procedure of photo-
grammetric analysis for a screening assessment of
posture.

In the neuromuscular activation and excitabil-
ity clusters (Clusters 4 and 5), strong relationships
were also identified. For example, item 20
("Touch or support with one arm is less 'percep-
tible™) was strongly negatively correlated with the
activity of the latissimus dorsi muscle at rest (A/F,
p=—0.87). This means that the lower the subjective
sensitivity, the higher the objective muscle activi-
ty, which may indicate chronic tension.

Therefore, the high correlation coefficients ob-
tained (ranging from |p| of 0.62 to 0.88) within
each cluster provide compelling evidence that the
developed questionnaire can accurately capture
variations in objective parameters. This justifies
its potential use as a standalone tool for monito-
ring the condition of athletes. Thus, the question-
naire enables effective regular monitoring of ath-
letes' condition without complex equipment.

Based on the results of the cluster analysis, the
most significant questions of the questionnaire
were identified and an abbreviated version of the
questionnaire was proposed as part of the most im-
portant questions (Fig. 7).
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Questionnaire for Self-Assessment of Functional Asymmetries

Cluster 1: Strength Indicators

1. (No.25) My non-dominant arm always activates better during elements requiring a supporting function.
2. (No.48) After an intense workout, either the left or the right pectoral muscle feels bulkier.
3. (N0.49) During asymmetric elements involving pulling and support one arm loses stability more quickly.

Cluster 2: Body Composition (Morphology)

4. (No.27) In weight-bearing leg positions one leg controls movement less effectively.
5. (No0.23) I perceive a greater volume or weight of muscles on one side.

6. (N0.10) One arm has a superior ability to support or push.

7. (No.44) | feel spasms only on one side of the lower back after leg raises.

Cluster 3: Postural Symmetry (Posture)

8. (No.1) I feel that one shoulder is positioned higher than the other.
9. (No.5) My back appears more arched or flattened on one side.
10. (No.2) I notice a tilt of the torso toward the dominant or non-dominant side.

Cluster 4: Neuromuscular Activation (Surface EMG)

11. (No.20) Touch or support with one hand feels less distinct.
12. (No.29) Transitions between elements are easier on one side.
13. (No0.35) | observe that the ribs protrude asymmetrically on the left and right.

Cluster 5: Neuromuscular Excitability (Stimulation EMG)
14. (No.41) During dynamic combinations one side of the back begins to tremble sooner.
15. (No.40) Sometimes, the signal to the muscles in one of my legs arrives with a delay.

Fig. 7. Questionnaire for Self-Assessment of Functional Asymmetries (Shortened Version)

Discussion

The main objective of this study was to deve-
lop and validate a specialized questionnaire that
could serve as an effective and cost-efficient alter-
native to expensive instrumental monitoring of the
functional state of female pole acrobatics athletes.
The results obtained are compelling and open new
prospects for the practical application of this tool
in sports medicine and rehabilitation.

The central finding of our study is the empiri-
cal validation that the subjective feelings of ath-
letes, captured by the questionnaire, are grounded
in a strong objective basis. This conclusion is sup-
ported by extensive reviews showing that subjec-
tive self-reports often reflect acute and chronic
training loads with greater sensitivity and consis-
tency than many objective instrumental measures
[43]. Studies demonstrate that well-designed
questionnaires are not just a low-cost alternative
but are also a reliable independent tool for moni-
toring [61]. The cluster analysis procedure clearly
grouped 108 variables into five meaningful do-
mains that fully replicated the logic of a compre-
hensive instrumental assessment. This indicates
the high construct validity of the questionnaire: its
items genuinely measure the physiological aspects
(strength, morphology, posture, etc.) they were
designed to evaluate.

The results of the correlation analysis, in turn,
demonstrated high convergent validity. The strong
correlations identified, particularly the significant
coefficient of p=0.88 between the question about
shoulder asymmetry and the objective HDI-S in-
dex, are extremely important. They show that a well-
formulated question can serve as a reliable and ac-
curate proxy marker for a parameter that typically
requires specialized photogrammetric equipment
to measure. Similar strong relationships were found
in other domains, confirming that the questionnai-
re reliably captures variations in all key physio-
logical areas affected by asymmetric loads.

The findings have significant practical impli-
cations. The proven validity of the questionnaire
allows it to be recommended for several tasks:

1. Effective monitoring during rehabilitation.
Instead of conducting multiple expensive instru-
mental assessments to track recovery progress,
coaches and physical therapists can use the
questionnaire at practically no cost. This allows for
more frequent and prompt data collection without
significant expense, thereby improving control
over the rehabilitation process.

2. Screening and early diagnosis. The ques-
tionnaire can be used as a primary screening tool
to identify at-risk athletes with pronounced asym-
metries. Exceeding certain threshold values on the
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questionnaire can serve as a signal to conduct
a more in-depth instrumental assessment.

3. Optimization of the training process. Regu-
lar administration of the questionnaire allows for
tracking the body's response to training loads and
timely adjustment of the program to prevent the
worsening of imbalances.

The study was limited to a small sample size
(n=20), which did not reveal strong correlations.
Furthermore, the study was focused exclusively
on a female sample of pole acrobatics athletes.
Further validation of the questionnaire in other
populations, particularly males, is necessary, as is
its adaptation and testing for effectiveness in other
asymmetric sports.

Conclusions

This study led to the development and valida-
tion of a specialized questionnaire for monitoring
the functional state of female athletes in pole ac-
robatics.

1. It was demonstrated that the 50 question-
naire items, through cluster analysis, group into
five meaningful domains: strength balance, body
composition, postural symmetry, neuromuscular
activation, and neuromuscular excitability. This
structure fully corresponds to the five areas of
a comprehensive instrumental assessment, con-
firming the high construct validity of the question-
naire.

2. Spearman's rank correlation analysis revea-
led 15 stable and strong relationships (|p|=[0.60—
0.88]; p<0.05) between the questionnaire respon-
ses and objective instrumental parameters. This
indicates the high convergent validity of the tool:
the athletes' subjective assessments reliably reflect
their actual functional state.

3. Based on the analysis, the most informative
items for each domain were identified. This allows
for the use of a shortened, 15-item version of the
questionnaire for rapid monitoring without com-
promising its prognostic value.

4. The high validity indicators support the con-
clusion that repeated comprehensive instrumental
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THERAPY

LIRAGLUTIDE AS A MEANS OF MODIFYING CARDIOMETABOLIC RISK

IN PATIENTS WITH ARTERIAL HYPERTENSION AND CONCOMITANT OBESITY

Dunaieva I.P.

Kharkiv National Medical University, Kharkiv, Ukraine
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ABSTRACT

Background. Arterial Hypertension (AH), in combination with OBesity (OB), significantly
increases cardiometabolic risk, leading to the development of cardiovascular events, chronic kid-
ney disease, and metabolic disorders. In such patients, the effectiveness of standard antihyperten-
sive therapy may be insufficient, which requires the use of drugs with pleiotropic action.

Aim. To assess the effectiveness of liraglutide, Glucagon-Like Peptide-1 Receptors Agonist
(GLP-1RA), as a component of combination therapy in patients with AH and OB, with the deter-
mination of its effect on cardiometabolic status, functional state of the kidneys, heart and neuro-
humoral regulation.

Materials and Methods. The study involved 62 patients with AH and OB who received li-
raglutide at a dose of up to 3.0 mg/day for 12 months. The dynamics of anthropometric, biochem-
ical, hormonal, hemodynamic, and echocardiographic parameters were assessed. Statistical pro-
cessing was performed using the Statistica 13.0 package (StatSoft Inc., USA).

Results. During the treatment, a significant decrease in systolic and diastolic blood pressure,
body mass index, insulin levels, leptin, Cardiotrophin-1 (CTF-1), N-terminal propeptide of brain
natriuretic hormone (NT-proBNP), as well as an improvement in the lipid profile were observed.
According to echocardiography, regression of myocardial hypertrophy and improved systolic and
diastolic function of the left ventricle was recorded. Positive but insignificant dynamics of func-
tional renal parameters were noted.

Conclusions. Liraglutide demonstrates a pronounced multicomponent efficacy in patients
with hypertension and obesity, reducing leptin resistance and improving neuroendocrine regula-
tion and metabolic and hemodynamic profile. Our findings suggest that it can be used in complex
therapy to modify cardiometabolic risk.

Keywords: leptin, GLP-1RA, N-terminal propeptide of brain natriuretic hormone, cardiohe-

modynamics.
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AH — Arterial Hypertension;

BMI — Body Mass Index;

CTF-1 — Cardiotrophin-1;

Cys C — Cystatin C;

DBP — Diastolic Blood Pressure;
DM2 — Type 2 Diabetes Mellitus;
GFR — Glomerular Filtration Rate;
GLP-1 — Glucagon-Like Peptide-1;
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GLP-1RA — Glucagon-Like Peptide-1 receptor
agonist;

HDL — High Density Lipoproteins;

HDL-C — High-Density Lipoprotein Cholesterol;

IVST — Interventricular Septum Thickness;

LA — Left Atrium;

LAESD - Left Atrial End-Systolic Dimension;

LDL — Low Density Lipoproteins;

LVEDD - Left Ventricular End-Diastolic
Dimension;

LVEF — Left Ventricle Ejection Fraction;

LVESD - Left Ventricular End-Systolic
Dimension;

LVMM - Left Ventricule Myocardium Mass;

LVMMI — Left Ventricle Myocardium Mass
Index;

LVMMIL - Left Ventricle Myocardium Mass
Index (relative to body area);
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LVMMI2 — Left Ventricular Mass Index
(adjusted for height to the power of 2.7);

LVPWT — Left Ventricular Posterior Wall
Thickness;

LVRWT - Left Ventricle Relative Wall
Thickness;

NT-proBNP — N-Terminal pro-Brain
Natriuretic Peptide;

OB - Obesity;

RA — Right Atrium;

RAD — Right Atrium Diameter;

RV — Right Ventricle;

RVD - Right Ventricle Diameter;

SBP — Systolic Blood Pressure;

TC — Total Cholesterol;

TG — Triglycerides;

VA — Velocity Atrial, Late Diastolic Filling
Velocity, A-wave);

VE - Velocity, Early, Peak Early Diastolic
Filling Velocity, E-wave;

VE/VA — Early to Late Diastolic Filling ratio
(E/A ratio).

VLDL - Very Low Density Lipoproteins.

Introduction

The combination of AH and OB is one of the
most common forms of cardiometabolic comorbi-
dity, which is accompanied by a significant in-
crease in the risk of cardiovascular complications,
chronic kidney disease, and premature mortality
[1-3]. OB produces a pathogenetic effect on blood
pressure by activating the renin-angiotensin-al-
dosterone and sympathoadrenal systems, increa-
sing insulin resistance, and developing systemic
inflammation and endothelial dysfunction [4]. In
conditions of excessive body weight, the effec-
tiveness of antihypertensive therapy is often re-
duced, which necessitates the search for drugs
with a multi-component mechanism of action.

One of the promising areas of pharmacothe-
rapy in this category of patients is the use of drugs
that affect not only individual symptoms but also
key links in the pathogenesis of cardiometabolic
disorders [5; 6]. Liraglutide is a human Glucagon-
Like Peptide-1 (GLP-1) receptor agonist approved
for treating DM2 and OB, demonstrating powerful
pleiotropic effects. The mechanism of action of li-
raglutide consists of stimulation of insulin secre-
tion in a glucose-dependent manner, inhibition of
glucagon secretion, gastric emptying deceleration,
and appetite reduction by affecting the satiety cen-
ters in the hypothalamus [7-9].

Clinical studies have shown that liraglutide
contributes to a significant reduction in body weight,

blood pressure, and both SBP and DBP, as well as
improves the lipid profile and inflammation mark-
ers. Its effect on blood pressure is due to a de-
crease in sympathetic activity, increased sensitiv-
ity to sodium, improved endothelial function, and
reduced arterial stiffness. It is important that lirag-
lutide does not cause hypotension in patients with
normal or moderately elevated blood pressure,
which makes it safe for use in patients with comor-
bid pathology [8].

In addition, liraglutide demonstrated cardio-
protective properties in the LEADER (Liraglutide
Effect and Action in Diabetes: Evaluation of Car-
diovascular Outcome Results) study, reducing the
incidence of cardiovascular events in patients with
DM2. These effects are partly associated with
weight loss, improved glycemic control, and di-
rect effects on the myocardium and blood vessels
[10; 11].

The relevance of studying the effectiveness of
liraglutide in patients with a combination of AH
and obesity is due to the need for an individualized
approach to treatment and the desire to reduce
overall cardiometabolic risk. This drug has the po-
tential to be integrated into a comprehensive ther-
apeutic strategy aimed at both lowering blood
pressure and modifying the metabolic profile of
patients.

The study aimed to determine the effective-
ness of liraglutide in the complex therapy of pa-
tients with arterial hypertension and concomitant
obesity by assessing its effect on cardiometabolic
status, renal function, neurohumoral regulation,
and systemic hemodynamics.

Materials and Methods

The study involved 62 patients (35 men and 27
women) with combined AH and OB who were un-
der outpatient observation at the polyclinic of the
State Institution "National Institute of Therapy
named after L.T. Mala, NAMS of Ukraine". The
mean age of the patients was [53.5249.24] years.

Diagnostic criteria for AH verification were
based on the recommendations of the European
Society of Cardiology (ESC, 2021); OB was de-
fined according to the World Health Organization
(WHO, 1997) classification by BMI >30 kg/m?.

Exclusion criteria were the presence of acute
infectious or inflammatory conditions, systemic
autoimmune or oncological diseases, symptoma-
tic AH, pathology of the hypothalamic-pituitary
system, severe renal function impairment (GFR
<35 ml/min/1.73 m?), established diabetes melli-
tus, drug or alcohol addiction, COVID-19, acute
cardiovascular events (myocardial infarction,
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stroke) in the history within the recent 6 months,
pregnancy or belonging to vulnerable social
groups.

The clinical study was conducted in accor-
dance with the ethical standards of biomedical re-
search involving humans as set out in the Declara-
tion of Helsinki and was approved by the Bioeth-
ics Committee of Kharkiv National Medical Uni-
versity. Each study participant provided written
informed consent to participate.

The treatment strategy involved the admini-
stration of Liraglutide as a component of combi-
nation therapy. The drug was administered subcu-
taneously, starting at a dose of 0.6 mg with subse-
guent titration to 3.0 mg/day depending on indi-
vidual tolerability and achievement of target BMI.
In addition, the patients received basic antihyper-
tensive therapy (perindopril 2-8 mg once daily)
and hypolipidemic therapy (rosuvastatin [10-20]
mg/day).

Before starting the study, none of the patients
received GLP-1 drugs or medications for OB
treatment. The choice of liraglutide was justified
by the discrepancy between body weight and ex-
pected indicators when using only non-drug
agents, as well as the need to modify cardiometa-
bolic risk following the recommendations of the
European Society of Cardiology (ESC, 2023) and
the American Diabetes Association (ADA, 2023).

The patient examination program before the
start and 12 months after therapy included deter-
mining the following indicators: glycated hemo-
globin (HbALlc), insulin, BMI, TC, HDL and
LDL, VLDL, TG, serum creatinine, leptin, insu-
lin, CTF-1, NT-proBNP and Cys C. Commercial
test systems were used according to the manufac-
turer's instructions for biochemical measurements.
GFR was calculated using the Chronic Kidney
Disease Epidemiology Collaboration (CKD-EPI)
formula, taking into account creatinine and Cys C,
according to the recommendations of Kidney Di-
sease: Improving Global Outcomes (KDIGO,
2021):
eGFRcr — cys = 135 X

~(Ser ¢
X min (—,1) X
K

-0.544

Scr
X max (—, 1) X
S?ys -0.323
< mi
mm( 0.8 ’1) %
Scys -0.778
X max( , 1) X
0.8
x 0.996149¢ x 0.963 (for women) (1),

where

Scr — standardized creatinine level (mg/dl),

x — coefficient (0.7 — for women;

0.9 — for men),

a — exponent (-0.219 — for women;
-0.144 — for men),

Scys — cystatin C concentration (mg/l),

Age — patient age.

In addition, all patients had their blood pres-
sure measured, SBP and DBP, under standard con-
ditions.

An echocardiographic examination was per-
formed according to the protocols of the European
Association of Cardiovascular Imaging (EACVI,
2016). The parameters assessed included LVMMI,
LA and RA dimensions, LA end-systolic dimen-
sions, LVEDD and LVESD, RV dimensions,
IVST and LVPWT, LVMM, LVMMI2, LVRTW,
LVEF, early diastolic filling velocity (VE), late di-
astolic filling velocity (VA) as well as their ratio
(VE/VA).

Statistical data processing was performed us-
ing Statistica 13.0 (StatSoft Inc., USA). Quantita-
tive indicators were presented as mean + standard
deviation (M+SD). Distribution normality was tes-
ted using the Shapiro-Wilk test. To assess changes
before and after treatment, paired Student's t-test
or Wilcoxon test (in case of deviation from normal
distribution) was used. Correlations were assessed
by Spearman's coefficient. Changes were consi-
dered statistically significant at p<0.05.

Results

The study assessed the changes in the main
clinical, laboratory, and instrumental parameters
in patients with AH and concomitant OB. The
analysis included a comparison of data before the
start of treatment and after 12 months of therapy.
The findings obtained allow for characterizing the
effectiveness of the selected therapeutic approach
in terms of metabolic profile, cardiovascular adap-
tation, and functional state of the kidneys (Table 1).

Table 1 shows that 12-month therapy with li-
raglutide in patients with combined AH and OB
resulted in significant positive changes in most of
the evaluated parameters. First of all, a significant
decrease in both SBP from [144.74+10.08] mm
Hg to [132.58+8.92] mm Hg (p<0.001) and DBP
from [89.76+9.32] mm Hg to [83.12+8.14] mm
Hg (p<0.001) was noted, which indicates an anti-
hypertensive effect of the drug, probably due to its
effect on the sympathoadrenal system, natriuretic
mechanism and improvement of endothelial func-
tion.
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Table 1. Effect of a 12-month course of liraglutide treatment on cardiometabolic and renal parameters
in patients with arterial hypertension and obesity (n=62)

Indices Before treatment After treatment p

SBP, mm Hg 144.74+10.08 132.58+8.92 <0.001
DBP, mm Hg 89.76+9.32 83.12+8.14 <0.001
BMI, kg/m? 34.25+2.85 29.75+2.41 <0.001
TC, mmol/l 5.43+£1.6 4.62+1.22 <0.01
HDL-C, mmol/I 1.28+0.35 1.45+0.32 <0.05
TG, mmol/l 1.87+0.7 1.37+0.54 <0.01
VLDL, mmol/l 0.81+0.3 0.68+0.28 >0.05
LDL, mmol/l 3.2+1.46 2.41£1.27 <0.01
Leptin, ng/ml 27.68+14.46 19.42+12.34 <0.001
CTF-1, ng/ml 1021.76+130.83 887.42+121.46 <0.01
Insulin, mIU/ml 17.7749.63 13.03+8.18 <0.01
HbAlc, % 5.95+0.92 5.49+0.74 <0.05
Creatinine, pmol/l 92.45+16.26 86.21+14.38 >0.05
GFR, ml/min/1.73m? 68.91£11.02 74.35+£10.11 >0.05
NT-proBNP, ng/ml 456.88+152.59 388.26+137.64 <0.05
Cys C, ng/ml 145.31+40.83 129.74+36.27 >0.05

An important clinical achievement is a signifi-
cant decrease in body mass index from [34.25+
+2.85] kg/m? to [29.75+2.41] kg/m? (p<0.001), in-
dicating the effectiveness of liraglutide as a means
of correcting body weight in obese patients, even
in the absence of diabetes. The positive dynamics
of body weight was accompanied by an improve-
ment in lipid metabolism indicators: a decrease in
TC from [5.43+1.6] mmol/l to [4.62+1.22] mmol/l
(p<0.01); a decrease in LDL-C from [3.2+1.46]
mmol/l to [2.41£1.27] mmol/l (p<0.01); a de-
crease in TG — from [1.87+0.7] mmol/l to [1.37+
+0.54] mmol/I (p<0.01); and an increase in HDL-
C — from [1.28+0.35] mmol/l to [1.45+0.32]
mmol/l (p<0.05). The decrease in VLDL-C con-
centration did not reach a significant level (p>
>0.05), which may be due to the variability of the
indicator in the patients.

Hormonal changes reflecting a decrease in lep-
tin resistance and an improvement in insulin sen-
sitivity are indicative: leptin concentration de-
creased from [27.68+£14.46] ng/ml to [19.42+
+12.34] ng/ml (p<0.001), and insulin level de-
creased from [17.77+9.63] mIU/ml to [13.03%
+8.18] mIU/ml (p<0.01). The decrease in HbAlc
from [5.95+0.92] % to [5.49+0.74] % (p<0.05)
also confirms the effect of the drug on carbohy-
drate metabolism, even in individuals without
a diagnosis of DM2. Another important aspect is
the effect of the therapy on neurohumoral and car-
diometabolic markers. The decrease in CTF-1 le-

vels from [1.021.76+£130.83] ng/ml to [887.42+
+121.46] ng/ml (p<0.01) and NT-proBNP from
[456.88+152.59] ng/ml to [388.26+137.64] ng/ml
(p<0.05) indicates a decrease in myocardial load
and improved neurohumoral adaptation, which is
important in patients with hypertension and over-
weight.

Against the background of therapy, a positive,
albeit statistically insignificant, dynamics of renal
function markers was observed: creatinine level
decreased from [92.45£16.26] umol/l to [86.21+
+14.38] umol/l (p>0.05) and the GFR according
to the CKD-EPI formula increased from [68.91+
+11.02] ml/min/1.73 m? to [74.35+10.11] ml/min/
1.73 m? (p>0.05). Similarly, the decrease in Cys C
concentration from [145.31+40.83] ng/ml to
[129.74+36.27] ng/ml (p>0.05) indicates a trend
of improving renal filtration capacity, which re-
quires further studies with a larger sample size.

Thus, the results obtained confirm the multi-
factorial positive effect of liraglutide on the clini-
cal and metabolic status of patients with AH and
concomitant OB. The detected changes include
not only correction of BP, body weight, lipid and
carbohydrate metabolism but also a decrease in
the levels of hormonal and neurohumoral markers
associated with high cardiometabolic risk. At the
same time, an important aspect of the comprehen-
sive assessment of the effectiveness of therapy is
the study of the structural and functional state of
the heart. For this purpose, changes in cardiohe-
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modynamic parameters were analyzed according
to the echocardiography results presented in Table 2.

Our findings suggest that 12-month therapy
with liraglutide in patients with AH and OB re-
sulted in significant positive changes in cardiohe-
modynamic parameters, indicating remodeling of
heart structures and improving its functional state.

In particular, a significant decrease in the size
of the left atrium was recorded from [4.04+0.46]
cm to [3.86£0.41] cm (p<0.05), and the right
atrium from [4.00+0.47] cm to [3.81+0.43] cm
(p<0.05), which is probably due to a decrease in
the volume and pressure load on the atrium as a re-
sult of blood pressure normalization and improve-
ment in the vasodilation capacity of the vessels.

The dynamics of the left ventricle dimensions
were less pronounced: LVEDD decreased from
[5.05+0.56] cm to [4.88+0.49] cm, but this change
did not reach statistical significance (p>0.05),
while the decrease in the LVESD from [3.46+
+0.35] cm to [3.32+0.32] cm was significant (p<
<0.05), which may indicate an improvement in
ventricular systolic function.

There was also a decrease in the IVST and the
LVPWT, with the latter being statistically signifi-
cant from [1.32+0.18] cm to [1.27£0.16] cm (p<
<0.05). These indicators reflect a decrease in the
degree of concentric cardiac remodeling against
the background of long-term therapy.

A significant result is the decrease in LVMMI
from [250.19+40.28] g to [232.54+35.2] g (p<
<0.05), as well as LVMMI1 and LVMMI2, which

indicates the regression of hypertrophy, character-
istic of patients with hypertension and metabolic
disorders. The decrease in LVRWT from [0.52+
+0.05] to [0.48+0.04] (p<0.05) additionally indi-
cates positive changes in ventricular geometry.

Systolic function indicators also underwent
positive changes: LVEF increased from [51.63+
+3.57]% to [54.1£3.44]% (p<0.05), which may in-
dicate an improvement in the pumping function of
the heart.

Left ventricular diastolic function also im-
proved: VE increased from [63.99+7.94] to
[67.12+7.15] cm/s, while VA velocity decreased
from [67.47+6.6] to [64.39+5.91] cm/s, which re-
sulted in an increase in VE/VA from [0.95+0.12]
to [1.04+0.1], (p<0.05). This indicates a normali-
zation of the diastolic phase ratio and an improve-
ment in myocardial relaxation capacity.

Thus, the data presented confirm that the use of
liraglutide in patients with hypertension and obe-
sity not only contributes to weight loss and correc-
tion of metabolic disorders but also has a benefi-
cial effect on the morphofunctional state of the
heart. The results obtained justify the feasibility of
including this drug in the complex therapy of pa-
tients with increased cardiometabolic risk and can
also serve as a basis for forming a favorable phe-
notype in this cohort of patients.

Thus, the results obtained in our study showed
that long-term use of liraglutide in patients with
a combination of AH and OB was accompanied
by a significant decrease in leptin levels, which was

Table 2. Effect of a 12-month course of liraglutide treatment on cardiohemodynamic parameters
in patients with arterial hypertension and obesity (n=62)

Indices Before treatment After treatment p

LAESD, cm 4.04+0.46 3.86+0.41 <0.05
RAD, cm 4+0.47 3.81+0.43 <0.05
LVEDD, cm 5.05+0.56 4.88+0.49 >0.05
LVESD, cm 3.46+0.35 3.32+0.32 <0.05
LV, cm 1.96+0.22 1.924+0.2 >0.05
IVST, cm 1.24+0.07 1.2+0.06 >0.05
LVPWT, cm 1.32+0.18 1.27+0.16 <0.05
LVMM, g 250.19+40.28 232.5+35.2 <0.05
LVMMI1, g/m? 118.16+18.51 109.78+16.32 <0.05
LVMMI2, g/m2 59.49+9.61 55.64+8.74 <0.05
LVRTW 0.52+0.05 0.48+0.04 <0.05
LVEF, % 51.634£3.57 54.143.44 <0.05
VE, cm/s 63.99+7.94 67.12+7.15 <0.05
VA, cm/s 67.47+6.6 64.394+5.91 <0.05
VE/VA 0.95+0.12 1.04+0.1 <0.05
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accompanied by an improvement in the mass-in-
sulin profile, glycemic control, and a decrease in
neurohumoral activation. Such leptin dynamics is
considered not only a secondary consequence of
a decrease in fat mass but also a marker of over-
coming leptin resistance, which plays a key role in
the formation of high cardiometabolic risk in pa-
tients with OB.

It is important to note that our data are entirely
consistent with the results of numerous random-
ized clinical trials that investigated the effect of li-
raglutide on the hormonal activity of adipose tis-
sue, particularly on leptin secretion. Thus, in the
large-scale SCALE Obesity and Prediabetes study
(n=3731), it was demonstrated that therapy with
liraglutide at a dose of 3.0 mg was accompanied
by a significant decrease in leptin levels compared
to placebo. At the same time, leptin dynamics cor-
related with clinical improvement in the glycemic
profile, body mass index, and restoration of cen-
tral regulation of appetite [12].

The weight-reducing effect of liraglutide on
weight loss was confirmed by the results of a ran-
domized, double-blind study lasting 52 weeks,
which demonstrated that the reduction in leptin
occurs not only due to weight loss but also through
direct modulation of leptin sensitivity, which was
accompanied by a decrease in left ventricular hy-
pertrophy and improvement in diastolic function
[13]. In a crossover randomized trial conducted
among women with OB, it was found that lirag-
lutide therapy was accompanied by a significant
decrease in leptin and the leptin/adiponectin index
after 16 weeks of treatment. The authors of the
study emphasize that these changes are not neces-
sarily dependent on body weight and may indicate
a neuroendocrine restructuring of hunger and sa-
tiety signals [14; 15]. It was also confirmed that
liraglutide not only improves energy balance but
also suppresses pro-inflammatory signaling path-
ways involved in the formation of leptin resistan-
ce, including the JAK-STAT (Janus Kinase-Sig-
nal Transducer and Activator of Transcription),
SOCS3 (Suppressor of Cytokine Signaling 3) and
TNF-o (Tumor Necrosis Factor-a) pathways. This
creates favorable conditions for the restoration of
leptin receptor communication with the hypotha-
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lamus, which confirms the concept of a multifac-
torial effect of the drug [14; 16].

Thus, both our results and data from random-
ized multicenter trials indicate that liraglutide is an
effective means of modifying cardiometabolic
risk, in particular by reducing leptin, improving
hormonal activity of adipocytes and reducing lep-
tin-dependent sympathoadrenal activation. This
emphasizes the importance of considering leptin
not only as a biomarker but also as a target for
therapeutic influence in treatment strategies for
comorbid conditions, in particular, AH combined
with OB.

Conclusions

1. Liraglutide is an effective means of complex
therapy in patients with arterial hypertension and
obesity, contributing to a significant reduction in
body weight, blood pressure, improvement of li-
pid and hormonal profiles without developing hy-
poglycemia.

2. Liraglutide therapy normalizes leptin levels
and reduces leptin resistance, which indicates
a positive effect of the drug on the metabolic ac-
tivity of adipose tissue, appetite control, and sys-
temic neuroendocrine regulation.

3. The inclusion of liraglutide in the treatment
regimen helps reduce overall cardiometabolic risk,
reduce hormonal and inflammatory burden, and
improve hemodynamic parameters and the func-
tional state of the cardiovascular system, which is
confirmed by both our data and the results of mul-
ticenter randomized studies.
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INFECTIOUS AND PARASITIC DISEASES

MAIN IMMUNOGENETIC, PATHOGENETIC, AND CLINICAL FEATURES
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ABSTRACT

Epstein-Barr Virus (EBV), or human herpesvirus type 4, is a common pathogen that infects
[90-95]% of the adult population worldwide. Over the past 10 years, research has significantly
expanded our understanding of the etiological characteristics of EBV infection, its role in the
development of malignant and autoimmune diseases, and its mechanisms of interaction with the
immune system. EBV is a complex herpesvirus that has the ability to infect B lymphocytes and
epithelial cells, ensuring lifelong persistence in the human body. It has two phases in its life cycle
— lytic and latent in which different genetic programs and immune mechanisms are activated.
Depending on the functional state of the cell and the type of latency, the virus can change gene
expression patterns to avoid immune surveillance. The immune response to EBV infection in-
cludes humoral and cellular components. Cytotoxic CD8" T lymphocytes play a decisive role, but
the virus is able to effectively modulate or suppress their activity. To ensure long-term persis-
tence, the virus employs a number of immune evasion strategies, including disruption of antigen
presentation via major histocompatibility complex I and 1l molecules, induction of regulatory T
cells, and suppression of proinflammatory responses. EBV infection can manifest in various clin-
ical forms, from infectious mononucleosis to severe chronic diseases: chronic active EBV infec-
tion, post-transplant lymphoproliferative disorders, and EBV-associated neoplasms. There is
a close relationship between EBV and the development of certain autoimmune diseases, including
rheumatoid arthritis, Sjégren's syndrome, and systemic lupus erythematosus. The virus is capable
of causing immune dysregulation through molecular mimicry, expression of viral proteins, acti-
vation of cytokine pathways, and loss of immune tolerance.

Keywords: pathogenesis, clinical presentation, autoimmune processes, oncogenicity, robust

health and well-being.

Introduction

Epstein-Barr Virus (EBV) is one of the most
common viruses in the world. It is estimated that
over 90% of the adult population worldwide is
infected with this virus [1; 2]. Seropositivity in-
creases with age: [0-6] months — high seroposi-
tivity (~79%) due to the presence of maternal an-
tibodies, [6-12] months — decrease to 14% due to
the disappearance of maternal antibodies [3], in
children [6-8] years old — approximately 54%,
while in adolescents [18-19] years old — already
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83%. The prevalence of EBV varies by region.
Asia: in China, seropositivity among children
reaches 81 %, and among people over 40 years of
age, it is almost 95% [4]. Europe: in France, over
the past 15 years, seropositivity among children
has decreased to 60% [5]. North America: In the
US, seropositivity among children and adoles-
cents aged [6-19] years is 67% [4].

As mentioned above, EBV shows high sero-
positivity worldwide, especially among adults. In
Ukraine, there has been an increase in the inci-
dence of infectious mononucleosis among chil-
dren, but detailed data on the overall seropreva-
lence of the population are lacking. Further epide-
miological studies are needed in Ukraine to more
accurately determine the prevalence of EBV and
develop effective prevention and treatment strate-
gies.
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The COVID-19 pandemic has affected the epi-
demiology of EBV: in 2020, the number of sero-
positive EBV cases decreased by 30% compared
to 2019 [3]. Some studies indicate a possible reac-
tivation of EBV after SARS-CoV-2 infection [6].

EBV belongs to the gammaherpesvirus sub-
family of the Herpesviridae family, is a common
oncogenic agent discovered during the study of bi-
opsy material from a patient with Burkitt's lym-
phoma [7]. It is the first identified human lympho-
tropic herpesvirus that the World Health Organi-
zation (WHO) has officially recognized as car-
cinogenic. According to epidemiological studies,
more than 95% of the population is infected with
EBV [8]. The main route of transmission is
through saliva, although infection is also possible
through other biological fluids, breast milk, and
organ transplants containing the virus [9].

Among the known subtypes of the virus are
EBV-1 and EBV-2. The first is globally distri-
buted and is characterized by a high ability to
transform B-lymphocytes into immortalized lym-
phoblastoid cell lines in vitro. In contrast, EBV-2
is more common in Africa and shows tropism
mainly to T cells in culture [10].

The EBV infection process goes through three
stages: primary infection with lytic replication, la-
tency, and lytic reactivation [11]. In most cases,
the initial infection occurs in early childhood. For
example, in northern China, the seroprevalence of
EBV antibodies among children exceeds 80%
[12]. In childhood, the infection is usually asymp-
tomatic or manifests itself with symptoms of acute
respiratory viral infection, but in adolescence or
adulthood, it can lead to Infectious Mononucleosis
(IM) [13].

After the initial infection, the virus enters a la-
tent phase, remaining in memory B cells, the main
reservoir for long-term persistence [14]. In most
people, the latent form of EBV infection proceeds
without clinically significant signs. However, in
conditions of immunodeficiency, reactivation of
the virus may occur, accompanied by the develop-
ment of diseases.

EBV is associated with several pathological
conditions: IM, Chronic Active EBV Infection
(CAEBYV), EBV-related autoimmune disorders,
and EBV-induced tumors. These pathologies can
pose a serious threat to health, therefore scientists
are actively researching the mechanisms of viral
persistence and possible ways to eliminate it from
the host's body.

Aim. To review scientific publications on the
study of immunological features of EBV infection

and pathophysiological mechanisms leading to
multiple organ and autoimmune damage.

Materials & Methods

Scientific articles and studies published in the
PubMed database, the Public Health Center of the
Ministry of Health of Ukraine, Karger, Robert
Koch Institute, Onlinelibrary, Centers for Disease
Control and Prevention, and European Centre for
Disease Prevention and Control were used. Partic-
ular attention was paid to studies on the immuno-
logical characteristics and pathophysiological
mechanisms of EBV infection. Articles published
between 2015 and 2025 were analyzed using sys-
tematic literature review methods and compara-
tive analysis of clinical results to ensure the rele-
vance and accuracy of the conclusions.

Results

EBV has a spherical morphology and consists
of three main structural components: an outer en-
velope, a tegument, and a nucleocapsid [15]. The
envelope contains several glycoproteins, eight of
which play a key role in the process of virus pene-
tration into the host cell. The tegument is repre-
sented by unevenly distributed proteins, a distri-
bution pattern characteristic of herpesviruses. In-
side is the nucleocapsid, an icosahedral structure
consisting of capsid proteins that surround a dou-
ble-stranded DNA genome approximately 172,000
base pairs in size [16]. The EBV genome has over
100 genes encoding approximately 85 proteins
and up to 50 non-coding RNAs [15].

The virus is transmitted mainly through saliva.
In the early stages of infection, the virus affects B-
lymphocytes and epithelial cells of the oropha-
rynx. Viral glycoproteins bind to the complement
receptor type 2 (CD21, Cluster of Differentiation
21) on B cells, which mediates viral attachment.
Subsequently, interaction with Major Histocom-
patibility Complex (MHC) type Il molecules pro-
motes the virus's approach to the cell membrane
and triggers the fusion mechanism [17]. Since epi-
thelial cells do not express CD21 and MHC-II,
EBV uses alternative entry mechanisms to infect
them, including lipid raft-dependent endocytosis
and micropinocytosis.

After fusion of the viral envelope with the cell
membrane, the tegument and nucleocapsid are re-
leased into the cytoplasm. Further release of ge-
netic material and activation of viral DNA poly-
merase occur in the cell nucleus during the lytic
phase. In this phase, the EBV genome expresses
more than 80 gene products necessary for viral
replication and synthesis of structural components
[18].

INTER COLLEGAS. Vol. 12, No.2 (2025)

30

ISSN 2409-9988



INFECTIOUS AND PARASITIC DISEASES

EBV also activates cellular transformation
mechanisms, stimulating the proliferation of in-
fected B cells and their differentiation into
memory cells within the germinal center reac-
tions. During the immune response, antigen-pre-
senting cells present viral antigens to T lympho-
cytes, in particular Cytotoxic T Cells (CTLs, Cy-
totoxic T-Lymphocytes), which destroy infected
cells, controlling the viral load. Some of the in-
fected memory B cells enter the peripheral blood,
where they can remain in a latent state or undergo
lytic replication. EBV actively replicates in both
epithelial cells and B cells, contributing to the con-
stant release of viral particles into the oral cavity.
This process promotes the circulation of infected
cells between the oropharynx and the general vas-
cular system [19].

EBV is capable of remaining in a latent phase
in the human body, which complicates its com-
plete elimination and contributes to the long-term
persistence of the virus. After primary infection,
linear EBV DNA transitions to a circular form
(episome) in the nucleus of the host cell [20].
These episomes attach to the chromatin of the cell
with the help of the EBV Nuclear Antigen
(EBNA-1), replicate synchronously with the cell
cycle, and are transmitted to daughter cells [21].

In the latent phase, EBV expresses only a lim-
ited set of proteins and non-coding RNAs. The vi-
rus can implement different patterns of latent gene
expression (latent types 0O, I, I1, 111), depending on
the type of infected cells and their functional state
[19]. For example, in the latency phase I, the EBV
genome is stored in memory B cells, during la-
tency Il their differentiation is stimulated, and la-
tency Il is associated with the proliferation of na-
ive B cells. In latent state 0, the expression of viral
genes is completely suppressed, allowing the virus
to "hide" in the immune system [22].

Under certain conditions, infected B cells can
be activated, transformed into plasma cells, and
initiate lytic reactivation of EBV. In this phase,
special proteins bind to the sites of DNA replica-
tion initiation, activating the transcription of viral
genes and initiating the lytic cycle. After replica-
tion of the viral genome, the newly formed DNA
is converted from a circular to a linear form by the
terminase complex, packaged into a capsid, wrap-
ped in tegument proteins, and then enveloped by
the Golgi apparatus. The cycle ends with exocyto-
sis, when mature viral particles are released from
the cell into the extracellular space [9; 23].

Adaptive immunity plays a key role in the
recognition and elimination of foreign antigens,

including viral antigens, and involves the partici-
pation of both B and T cells in the response to
EBV infection. B cells produce specific antibodies
against viral antigens. In particular, IgM and IgA
to the Virus Capsid Antigen (VCA) appear in the
early stages of infection, while 1gG to VCA peaks
after [2-4] months and persists for a long time.
Antibodies to gp350, gp42, and gHgL are also
produced, which block EBV binding to B cells and
inhibit virus fusion, limiting its spread [24; 25].

The cellular response includes the activation of
specific CD8" and CD4" T cells. CD8" cytotoxic
T lymphocytes recognize viral peptides presented
through MHC-I and destroy infected cells. The
proportion of lytic antigen-specific CD8* T cells
can reach up to 2% of the total CD8* population,
while latent responses account for about 1% [26].
These cells show the greatest activity towards the
products of early lytic genes, with less activity to-
wards Early (E) genes and low activity towards
Late (L) genes. Among latent antigens, the im-
mune response of CD8" T cells is most pro-
nounced to proteins of the EBNA3 family, which
limit the proliferation of transformed B cells [26;
27]. Weakening of T-cell immunity, for example
after transplantation, can lead to the development
of EBV-associated Post-Transplant Lymphopro-
liferative Disease (PTLD), which can be treated
with adaptive transfer of EBV-specific T cells [8;
28].

CD4" T cells are activated through interaction
with MHC-I1 on EBV-infected B cells. They pro-
mote antibody production, support CD8* T cell
function, and can act as effector cells, destroying
infected or transformed B cells. Their response to
latent antigens is more stable than to lytic anti-
gens, although the activity of CD4" T cells against
IE-, E-, and L-products is relatively uniform [26;
29].

To achieve long-term survival in the host and
establish persistent infection, EBV has also devel-
oped many strategies to evade immune surveil-
lance. In particular, the virus can suppress the ac-
tivation of certain receptors on myeloid cells (e.g.,
Toll-like receptors) and directly influence the ex-
pression of MHC-I and MHC-II molecules. Fi-
nally, EBV modulates the function of T lympho-
cytes, NK cells, and antigen-presenting cells, re-
ducing the effectiveness of the immune response
[30].

EBV also effectively evades adaptive immune
surveillance using a number of mechanisms. In
particular, it can disrupt antigen presentation via
MHC-1 molecules, which prevents infected cells
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from being recognized by CD8" T lymphocytes.
Normally, peptides formed by the proteasome are
transported to the endoplasmic reticulum, where
they bind to MHC-I and are presented on the cell
surface to T cells [31].

In addition, EBV can also block antigen pre-
sentation via MHC-II. For example, lytic phase
proteins can interfere with antigen recognition by
CD4" T cells by binding to the MHC-II complex
on the surface of B lymphocytes [32].

It has also been established that EBV can pro-
mote the growth of a population of specific regu-
latory T cells, which potentially suppresses the an-
titumor immune response and promotes the sur-
vival of tumor cells [33].

EBV can cause a wide range of clinical mani-
festations, from asymptomatic infection to the de-
velopment of malignant neoplasms. One of the
most common manifestations is IM, which de-
velops in [35-50]% of adolescents during primary
EBV infection [34]. Its main symptoms are sore
throat, fever, lymphadenopathy, and atypical lym-
phocytosis, which occur as a result of the activa-
tion of CD8* T cells against viral antigens, in par-
ticular proteins of the EBNA3 family and products
of lytic genes [1; 27].

The diagnosis of acute EBV infection is based
on the detection of specific antibodies to EBV or
heterophilic antibodies. The virus primarily in-
fects B cells, and the disease usually regresses af-
ter the activation of CD8" T cells, which destroy
infected cells [35]. Antiviral therapy, particularly
with acyclovir, is effective only against the lytic
phase and does not affect latent infection, there-
fore it does not shorten the course of the disease
or reduce the frequency of complications [36]. In
most cases, symptomatic treatment is prescribed,
although sometimes the disease can progress.

CAEBV is a prolonged (>3 months) course of
the disease with high levels of viral DNA in the
absence of immunodeficiency [37]. The main
symptoms are persistent or recurrent signs similar
to IM, as well as liver damage, lymphadenopathy,
hepatosplenomegaly, Hemocytic LymphoHistio-
cytosis (HLH), retinitis, interstitial pneumonia,
mosquito bite allergy, etc. [38]. Such complica-
tions are associated with the infiltration of organs
by EBV-infected lymphocytes. According to
a prospective study, EBV mainly infects T cells
(60%) and NK cells (40%), with CD4" cells dom-
inating among the infiltrate. At the same time, the
infection proceeds as a latent type Il with expres-
sion of the EBV Nuclear Antigen (EBNA1), La-
tent Membrane Proteins (LMP1/2), and short

RNA molecules encoded by EBV (EBER, Ep-
stein-Barr Encoded RNA) [30].

The only effective treatment currently con-
sidered is hematopoietic stem cell transplantation,
although antiviral agents, chemotherapy, and im-
munotherapy are also used [39].

Recent studies indicate a close link between
EBV infection and the development of autoim-
mune diseases, such as Multiple Sclerosis (MS),
Rheumatoid Arthritis (RA), Sjogren's Syndrome
(SS), and Systemic Lupus Erythematosus (SLE).
EBV can activate and stimulate the immune sys-
tem, thereby increasing the risk of autoimmune
diseases. Defective EBV-specific T cells, increa-
sed viral load and expression of lytic phase pro-
teins, as well as high levels of antibodies to EBV
in patients with RA, SS, and SLE confirm the eti-
ological role of EBV in the development of auto-
immune diseases [29; 30; 40]. There are several
mechanisms by which EBV causes autoimmune
diseases. First, it can infect lymphocytes and ex-
press immune regulatory proteins involved in
evading the immune response, which can affect
the human immune system. Second, it can induce
the production of many cytokines and inflamma-
tory factors. The virus-encoded EBER can form
complexes with the cellular EBER-binding pro-
tein La (SSB, Sjogren's Syndrome antigen B) and
can release large amounts of pro-inflammatory
factors, mediating the TLR3 signaling pathway,
thereby enhancing the autoreactivity of nuclear ri-
bonucleoprotein La in patients with SS and SLE
[24; 41]. Finally, EBV can cause loss of immune
tolerance and promote the progression of autoim-
mune diseases through molecular mimicry [42].
Most patients with RA produce characteristic au-
toantibodies, including Rheumatoid Factor (RF)
and Anti-Citrullinated Protein Antibodies (ACPA).
Studies have shown that latent EBV transcripts
and latent and lytic EBV proteins are found in ec-
topic lymphoid structures resembling germinal
centers in the synovial membrane of RA, and an-
tibodies against EBNA2 citrullinated peptides are
found in patients with RA. Thus, EBV can induce
an immune response in the body, which can then
be redirected to self-antigens through cross-reac-
tivity and epitope spreading [43].

EBV is an oncogenic virus associated with the
development of various malignant neoplasms, ca-
pable of provoking the development of various
types of lymphomas, including Burkitt's Lym-
phoma (BL) and Hodgkin's Lymphoma (HL) [2].
BL is one of the first EBV-associated lymphomas
to be identified, predominantly in children, with
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a high degree of malignancy and rapid progression
[44]. According to the WHO classification, BL is
divided into endemic, sporadic, and immunodefi-
ciency-associated forms. Endemic LB (eLB),
prevalent in equatorial Africa, is associated with
EBV and is characterized by translocation of the
proto-oncogene MYC, caused by overexpression
of AID in B cells infected with latent EBV [45].
Malaria caused by Plasmodium falciparum also
promotes AlD-induced mutations by increasing
the number of B cells and their sensitivity to EBV
[46]. In addition, EBV induces the expression of a
triad of proteins that promote the survival, prolif-
eration, and immune mimicry of transformed B
cells: EBNAL, BamHI Rightward Reading Frame
1 (BHRF1) protein, LMP1 (Latent Membrane
Protein 1) (Inhibits Proapoptotic Protein (BIM),
preventing apoptosis), and EBER. Clinically, LB
may manifest as enlarged lymph nodes, abdo-
minal masses, jaw lesions, and leukemia-like
symptoms. The main treatment is intensive chem-
otherapy, as the standard Cyclophosphamide-Do-
xorubicin-Oncovin-Prednisone (CHOP, Cyclo-
phosphamide, Hydroxydaunorubicin, Oncovin,
and Prednisone) regimen is ineffective. The addi-
tion of rituximab improves the prognosis, and in
severe cases, allogeneic Hematopoietic Stem Cell
Transplantation (HSCT) is effective [2; 47].

Back in 1987, it was established that EBV
DNA is detected in 20-50 % of cases in Hodgkin
and Reed-Sternberg (HRS) cells [48]. The WHO
distinguishes two types of HL: Classical (cHL),
which is often associated with EBV, and Nodular
Lymphocytic Variant (NLPHL). In cHL, EBV is
in type Il latency mode, with expression of
EBNA1, LMP1/2A, and EBER [49]. LMP1 acti-
vates the NF-xB, JAK/STAT, and PI3K signaling
pathways, mimicking CD40, which promotes the
transformation of B cells into HRS cells. The ex-
pression of B-cell markers is also reduced, and
LMP2A compensates for the loss of BCR in some
HRS cells [50]. In 90% of cases, the first symptom
is enlarged lymph nodes; later stages are accom-
panied by damage to the liver, spleen, and bone
marrow. Some patients may experience general
symptoms such as fever, weight loss, and itching.
Treatment includes chemotherapy and radiation
therapy, followed by HSCT or biological agents in
cases of recurrence [51].

EBV is closely associated with the develop-
ment of NasoPharyngeal Carcinoma (NPC), espe-
cially in endemic regions of southern China and
Southeast Asia. The WHO classifies NPC into
three histological types, of which undifferentiated

(type 1) is most closely associated with EBV.
Due to its asymptomatic onset, the cancer is often
diagnosed at a late stage [52]. The virus infects ep-
ithelial cells in a latent type Il pattern, expressing
EBNA1, LMP1/2, EBER, and viral microRNAs
[53]. LMP1 promotes cell growth, prevents apop-
tosis, activates MMP9, mucin-1, ezrin, and the
VEGF-C/VEGFR-3 axis, which facilitates metas-
tasis. BART microRNAs also contribute to the
evasion of T-cell immunity. The most common
manifestation is metastasis to the cervical lymph
nodes, sometimes accompanied by nasal dischar-
ge, nasal congestion, ear discomfort, and head-
ache. The mainstay of treatment is radiation and
chemotherapy [54].

The global prevalence of EBV in cases of gas-
tric adenocarcinoma is 8 % [55]. In 2020, EBV-
associated cancers caused between 239,700 and
357,900 new cases and between 137,900 and
208,700 deaths worldwide [56].

In 2014, the TCGA first classified gastric can-
cer into four molecular subtypes, one of which is
associated with EBV (EBVaGC, (Epstein-Barr
Virus-associated Gastric Carcinoma). EBVaGC is
characterized by type | or Il latency with expres-
sion of EBNAL, LMP1, and LMP2A. Such tumors
often have PIK3CA mutations, DNA hypermeth-
ylation, and amplification of the JAK2 and PD-
L1/2 genes [57; 58]. This type is more common in
men and is associated with pronounced lymphoid
infiltration and a relatively favorable prognosis
[59]. The main approaches to treatment include
surgical resection, supplemented by chemothe-
rapy and radiation therapy.

Serological tests are the basis for the diagnosis
of EBV infection, especially IM. They allow the
stage of infection to be determined and differenti-
ated from other diseases. Antibodies to VCA:
VCA-IgM appear in the early stages of infection
and disappear after 46 weeks; VCA-IgG are de-
tected at the onset of infection, peak after 24
weeks, and remain for life. Antibodies to class G
nuclear antigen (EBNA-1gG, Epstein-Barr Nu-
clear Antigen-Immunoglobulin G) appear [6-8]
weeks after the onset of infection and indicate a
past infection. Antibodies to early antigen (EA-
IgG, Early Antigen-Immunoglobulin G) may be
detected during acute infection or virus reactiva-
tion (Table).

Serological tests are used for most patients, but
in some cases, especially in immunosuppressed
individuals, the results can be difficult to interpret.

Molecular diagnostics, in particular Polyme-
rase Chain Reaction (PCR), allows the detection
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Table. Interpretation of serological test results to determine the stage of infection

Stage of infection VCA-IgM VCA-IgG EBNA-IgG EA-IgG

Acute infection + + - +

Previous infection — + + _

Reactivation - + + ¥

Not infected - - - _
Notes: "+" — antibodies are present, """ — absent, "+" — may be present or absent.

and quantification of EBV DNA in various bio-
logical samples. It is used to monitor viral load,
especially in immunosuppressed patients, such as
transplant recipients. Cerebrospinal fluid PCR is
used to diagnose EBV encephalitis and other neu-
rological complications.

In Situ Hybridization (ISH) is used to diagnose
EBV-associated tumors and CAEBYV by detecting
EBV-infected cells in tissue samples using an
EBER probe.

Immunohistochemistry is the "gold standard"
for confirming EBV infection in tissues by detect-
ing LMP1 EBNA and other proteins.

The Monospot test allows for rapid detection
of heterophile antibodies characteristic of IM, but
it has low sensitivity in children under 4 years of
age and may produce false-positive results in other
diseases, so it is not recommended for general use,
especially in pediatric practice [60].

Conclusions

The Epstein-Barr virus is a complex herpesvi-
rus that can infect both B lymphocytes and epithe-
lial cells, ensuring lifelong persistence in the hu-
man body. It has two phases in its life cycle — lytic
and latent in which different genetic programs and
immune mechanisms are activated. Depending on
the functional state of the cell and the type of la-
tency, the virus can change gene expression pat-
terns to evade immune surveillance.

The immune response to the Epstein-Barr virus
includes both humoral and cellular components.
Cytotoxic CD8" T lymphocytes play a decisive
role in controlling the infection, but the virus is
able to effectively modulate or suppress their ac-
tivity. To ensure its long-term presence in the body,
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ABSTRACT

Background. Stroke remains one of the leading causes of long-term disability worldwide,
especially among older adults. Given the increasing incidence of CerebroVascular Accidents
(CVAS) in the aging population, there is a growing need for comprehensive, individualized reha-
bilitation programs that address the specific physical, cognitive, and emotional needs of elderly
patients.

Aim. To evaluate the effectiveness of therapeutic exercise as part of a multidisciplinary reha-
bilitation approach in elderly patients following an acute stroke.

Materials and Methods. The study included 21 patients aged 62 to 79 years who were under-
going rehabilitation following an acute CVAs in a district hospital setting. The rehabilitation pro-
cess featured a seven-stage individualized program consisting of physical therapy, occupational
therapy, speech and language therapy, cognitive training, and psychosocial support. The effec-
tiveness of the interventions was evaluated using standardized scales: the Modified Rankin Scale,
Barthel Index, Montreal Cognitive Assessment, Visual Analogue Scale, and Borg Rating of Per-
ceived Exertion.

Results. 76% of the participants (n=16) showed significant improvement in their overall con-
dition, including reduced neurological symptoms (aphasia, hemiplegia), enhanced motor skills,
better balance, improved emotional well-being, and increased independence in daily activities.
The remaining 24% of patients (n=5) also demonstrated positive changes but required additional
rehabilitation cycles due to limited recovery potential and complex comorbidities.

Conclusions. Individualized therapeutic exercises, integrated within a multidisciplinary reha-
bilitation framework, are effective in improving the physical and cognitive outcomes of elderly
patients after stroke. Early initiation of rehabilitation, combined with continuous assessment and
support from a multidisciplinary team, enhances functional recovery and improves the overall
quality of life in this vulnerable population.

Keywords: elderly patients, functional recovery, cerebrovascular accident.
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Introduction

The problem of stroke holds significant med-
ical and social relevance, particularly in the con-
text of global population ageing. According to
epidemiological studies, the risk of developing
an acute CerebroVascular Accident (CVA) in-
creases with age, leading to a higher incidence of
stroke among elderly individuals. Consequently,
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there is a steady rise in the number of patients re-
quiring long-term medical, rehabilitative, and so-
cial support. According to the European Stroke
Organization (ESO), the total annual cost of treat-
ment and rehabilitation for stroke patients in Eu-
ropean Union countries exceeds €60 billion, with
the proportion of elderly individuals among these
patients continuing to grow [1-3].

In Ukraine, the situation is further complicated
by the high prevalence of risk factors such as arte-
rial hypertension (affecting approximately 28.3%
of the population), type 2 diabetes, and coronary
heart disease. Behavioral factors (such as tobacco
use, alcohol abuse, physical inactivity, and poor
dietary habits) also contribute significantly. In ad-
dition, psychosocial factors present a particular
threat, notably chronic stress linked to economic
instability, high unemployment rates, ongoing
military conflict, and the increasing prevalence of
post-traumatic stress disorder [4; 5].

In view of these challenges, rehabilitation of
elderly patients after an acute CVA becomes par-
ticularly relevant. It represents a key stage in post-
stroke care, significantly influencing prognosis,
the level of functional recovery, and the overall
quality of life. Considering age-related factors,
comorbidities, reduced physical activity, cogniti-
ve impairments, and psycho-emotional difficulties
(such as depression, anxiety, and decreased moti-
vation), rehabilitation programs must be tailored
to the specific needs of geriatric patients [3; 6].

Contemporary international guidelines (AHA/
ASA [7], ESO [8], WHO [9]) emphasize the im-
portance of a multidisciplinary approach involv-
ing neurologists, physicians in physical and reha-
bilitation medicine, physical therapists, occupatio-
nal therapists, speech and language therapists,
psychologists, rehabilitation nurses, and social
workers. This format allows for an individualized
rehabilitation process, ensuring both physical and
psychosocial recovery for patients [10; 11].

Therefore, investigating the effectiveness of
therapeutic physical exercises in elderly patients
after stroke is a vital direction in modern medical
science. It has practical value for improving func-
tional status, reducing the degree of disability, and
promoting greater autonomy in this vulnerable
population group [3; 12].

The aim of this study was to evaluate the ef-
fectiveness of a proposed program of therapeutic
exercises as part of the physical rehabilitation sys-
tem for elderly patients after stroke.

Materials and Methods

The object of this study comprised elderly in-
dividuals who had experienced an acute CVA and
underwent a rehabilitation course. The study in-
volved 21 patients aged between 62 and 79 years,
who received treatment at the Municipal Enter-
prise "Blyzniuky Central District Hospital" (Blyz-
niuky, Kharkiv Region, Ukraine).

The study was conducted in accordance with
the fundamental principles of the Declaration of
Helsinki (1964-2013), ICH GCP Guidelines
(1996), EU Directive 86/609/EEC (November 24,
1986), and the orders of the Ministry of Health of
Ukraine No0.690 (September 23, 2009), No.944
(December 14, 2009), and No.616 (August 03,
2012). Participation in the study was entirely vo-
luntary. Each patient provided signed informed
consent, being personally informed of their rights
and obligations, including the possibility to with-
draw from the study at any time without any con-
sequences or the need to justify their decision.

A comprehensive approach was applied to
evaluate the effectiveness of physical rehabilita-
tion in elderly patients after acute stroke. The
methodology included clinical and functional as-
sessment, psycho-emotional and cognitive evalu-
ation, and statistical analysis methods.

Clinical and Functional Assessment. Clinical
and functional assessment was carried out using
standardized scales:

- NIH Stroke Scale (NIHSS) — to determine the
severity of neurological deficit;

- Functional Independence Measure (FIM) —to
assess the level of self-care and daily living inde-
pendence;

- Modified Rankin Scale (mRS) — to evaluate
the degree of disability;

- Visual Analog Scale (VAS) — for subjective
assessment of pain intensity;

- Borg Rating of Perceived Exertion Scale —to
assess the patient’s perceived level of physical ex-
ertion.

Cognitive screening was conducted using the
Montreal Cognitive Assessment (MoCA).

The psycho-emotional status was evaluated by
a psychologist through clinical interview, beha-
vioral observation, and assessment of motivation
dynamics regarding participation in the rehabilita-
tion process.

The effectiveness of the rehabilitation program
was analyzed based on the dynamics of clinical in-
dicators before and after the 14-day therapeutic in-
tervention period.
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Statistical analysis of changes in functional in-
dicators pre- and post-rehabilitation was per-
formed using descriptive statistics (mean, stand-
ard deviation) and the paired t-test to determine
the significance of differences between pre- and
post-intervention values (p<0.05 considered sta-
tistically significant).

The processing of statistical data was carried
out using SPSS 10.0 (IBM, USA).

Results

The analysis of the results demonstrated a pos-
itive dynamic in the majority of patients undergo-
ing rehabilitation according to the developed pro-
gram. In 76% of cases (16 patients), an improve-
ment in overall functional status was observed, in-
cluding a reduction in neurological deficits (apha-
sia, hemiplegia), improved motor skills, balance,
emotional state, and increased levels of independ-
ence in daily living and social activity. The re-
maining 24% of participants (5 patients) also
showed positive progress. However, considering
individual rehabilitation potential, an extension or
repetition of the rehabilitation course was recom-
mended.

Rehabilitation interventions were carried out
following an individualized rehabilitation pro-
gram developed by the authors, structured into
seven consecutive stages:

1. Diagnostic Stage

A comprehensive assessment of patients' con-
dition was conducted using standardized scales
(Table 1):

- Visual Analog Scale (VAS) for pain assess-
ment;

- Borg Scale for subjective evaluation of phys-
ical exertion;

- Montreal Cognitive Assessment (MoCA) for
detecting cognitive impairments.

Additionally, comorbidities, psycho-emotional
state, and speech disorders were analyzed with the
involvement of a psychologist and a speech-lan-
guage therapist.

2. Early Rehabilitation Stage. This stage in-
cluded passive kinesiotherapy aimed at preventing
contractures and maintaining muscle tone, use of
anti-decubitus mattresses, and regular repositio-
ning of the body. Vital signs such as heart rate,
blood pressure, and respiratory rate were continu-
ously monitored.

3. Activation Stage. Gradual achievement of
vertical body positioning was implemented: ba-
lance training, acclimatization to sitting and stand-
ing, and simulation of walking while lying or sit-
ting. Manual therapy based on the Maitland con-
cept was applied, along with breathing exercises,
speech therapy, and swallowing training.

4. Middle Rehabilitation Stage. An individua-
lized therapeutic exercise program was introduced
for the affected upper and lower limbs.

The exercise set for the upper limbs included:

- fist clenching (10-20 repetitions);

- circular movements in the radiocarpal joints
(15 repetitions each direction);

- elbow flexion and extension (20 repetitions);

- arm raising and lowering (20 repetitions);

- arm abduction in the lying position (20 repe-
titions).

The exercise set for the lower limbs included:

- toe flexion/extension (20 repetitions);

- foot pulling ("pedal pressing™) (15 repetitions);

- knee flexion and return to the starting position
(15 repetitions);

Table 1. Scales and methods for assessing patients' functional status

Scale / Method Purpose Description

Visual Analog Scale Subjective pain 0 — no pain; 10 — worst possible pain
assessment

Borg Scale Perceived _physmal 6-20 pf)lnts:_ from very I||'ght to

exertion maximal exertion

Montreal Cognitive Cognitive status Maximum — 30 points; >26 — nor-

Assessment (MoCA) assessment mal, <25 — cognitive impairment

Modified Rankin Scale (mMRS) Level of disability 0 — no symptoms; 6 — death
after stroke

Functional Independence Independence in daily Range 18 to 126 points; higher

Measure (FIM) living and care scores indicate greater independence

National (U.S.) Institutes of Degree of neurologi- 0-42 points; higher scores indicate

Health Stroke Scale cal deficit more severe condition

INTER COLLEGAS. Vol. 12, No.2 (2025)

ISSN 2409-9988



PHYSICAL THERAPY, REHABILITATION & SPORTS MEDICINE

- hip joint abduction (10 repetitions).

Occupational therapy included training in self-
care skills.

5. Late Rehabilitation Stage. This stage in-
volved restoring daily living independence, cogni-
tive therapy, and psychosocial support. Individu-
alized social integration programs were devel-
oped, including occupational therapy and partici-
pation in support groups.

6. Home Stage. This stage involved independ-
ent speech therapy practice and performing facial
exercises ("horse", "smile", "kiss"). Occupational
therapy was continued at home under periodic su-
pervision by specialists.

7. Monitoring and Outcome Assessment. All
rehabilitation activities were conducted with grad-
ual increases in workload according to the pa-
tients’ functional status. The total duration of the
course was 14 days (see Table 2).

The Role of Speech Therapy in the Rehabilita-
tion Process. Speech impairments are common
consequences of stroke and significantly reduce
patients' quality of life. The study confirmed that
timely involvement in speech therapy sessions
contributed to improved communication abilities,
increased motivation to participate in other stages
of rehabilitation, and enhanced psycho-emotional
status. Speech rehabilitation was conducted by
specialists in speech and language therapy who
performed initial diagnostics of speech disorders
and developed individualized treatment programs
[12].

In the early stages, short sessions (10-15
minutes) were used, including emotionally signi-
ficant stimuli (photos, videos, objects) aimed at
activating speech activity. Therapy effectiveness
was higher when started early. Patients who began

speech therapy within the first days after stabiliza-
tion showed better recovery rates. Meta-analyses
have demonstrated that early and intensive speech
therapy significantly improves communication
functions, reading, writing, and expressive lan-
guage. The advantage was observed with >[20—
50] hours of therapy, including home exercises
[13; 14].

Occupational Therapy and Ergotherapeutic In-
terventions. Ergotherapeutic support significantly
improved self-care skills and household independ-
ence. Occupational therapy was conducted con-
sidering the patient’s functional status and in-
cluded training of everyday skills, elements of
household activities, and preparation for potential
vocational adaptation.

Patients with pronounced functional limita-
tions underwent preparation for activities in
adapted environments (e.g., day care centers, vo-
lunteer activities, supported home activities). The
occupational therapy component also involved ex-
ercises using assistive devices (massage, mech-
anotherapy, therapeutic complexes). Participants
in the group receiving daily 3-hour occupational
therapy sessions over 8 weeks showed significant
improvements in Activities of Daily Living
(ADL) compared to the control group without OT
(p=0.02) [15; 186].

Monitoring and Adjustment of the Rehabilita-
tion Process. Throughout the entire program, con-
tinuous monitoring of patients’ functional status
was conducted. Standardized functional assess-
ment scales and clinical evaluations by the multi-
disciplinary team were used. In cases of slowed
progress or changes in functional status, indivi-
dual rehabilitation programs were adjusted ac-
cordingly.

Table 2. Changes in patients’ functional status after a 14-day course

Indicator Before rehabilitation | After rehabilitation | A (change)
(mean £+ SD) (mean £ SD)

NIHSS 11.4+2.2 6.8+1.9 —4.6

MoCA 21.2+3.1 25.14+2.9 +3.9

FIM 56.5+7.3 78.7£6.9 +22.2

VAS 6.2+1.5 2.8+1.3 -3.4

Borg Scale (after baseline load) 15.1£1.8 12.4+1.5 —2.7

Notes: NIHSS — National (U.S.) Institutes of Health Stroke Scale;

MoCA — Montreal Cognitive Assessment;
FIM — Functional Independence Measure;

VAS — Visual Analog (pain) Scale.
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Pharmacological Support. All patients recei-
ved supportive pharmacological therapy aimed at
improving cerebral circulation, neuroprotection,
and thrombosis prevention, as well as pain relief
and anti-inflammatory medications when neces-
sary to facilitate participation in rehabilitation ac-
tivities.

Psychological Support. Psycho-emotional sup-
port was provided with the involvement of a psy-
chologist or psychiatrist. The main areas included
management of depressive and anxiety symptoms,
motivation enhancement, psychoeducation, and
support of social interaction (group sessions, in-
volvement of relatives, social adaptation).

Final Stage. The concluding phase involved
assessment of achieved results and formulation of
individualized recommendations for further life-
style: maintaining physical activity, preventing re-
current stroke, psychohygiene, balanced nutrition,
and medical-social support.

Criteria for Evaluating Rehabilitation Effec-
tiveness:

- reduction in NIHSS scores by at least 4 points;

- increase in FIM by >20%;

- improvement in MoCA scores by >3 points;

- decrease in subjective pain level (VAS) by >3
points;

- improvement in communication skills (as as-
sessed by speech therapist);

- increase in daily living independence (accor-
ding to mRS scale);

- positive dynamics in mood and motivation
(as assessed by psychologist).

The obtained data indicate the high effective-
ness of a comprehensive rehabilitation program
that includes therapeutic physical exercises, speech
therapy, occupational therapy, pharmacological
support, and psycho-emotional care. Significant
improvements in cognitive, motor, and psychoso-
cial status were primarily observed in patients who
began rehabilitation early and were actively en-
gaged in the program’s active phase.

Therapeutic exercises during the recovery pe-
riod after acute cerebrovascular accident (stroke)
are not only an important clinical tool but also
a social factor that promotes the preservation of
independence, quality of life, and social integra-
tion in elderly patients. A comprehensive multi-
disciplinary approach, individualization of inter-
ventions, and early initiation of rehabilitation are
key to effective functional recovery. The authors
emphasize the importance of early rehabilitation
onset, a multidisciplinary team, and individualized

programs to improve functional outcomes and
quality of life in post-stroke patients [2; 17].

Discussion

Thus, the structure of the physical rehabilita-
tion program for elderly patients after stroke is
based on the principles of comprehensiveness and
individualization. The study results demonstrate
the effectiveness of combining therapeutic physi-
cal exercises, speech therapy, occupational thera-
py, psychological support, and social integration
in the recovery process. This confirms the feasi-
bility of implementing a multidisciplinary ap-
proach in geriatric rehabilitation practice after
stroke. Systematic reviews show that multidisci-
plinary rehabilitation programs significantly im-
prove the physical, cognitive, and social recovery
of stroke patients [18—-20].

The obtained results confirm the effectiveness
of therapeutic exercises as a key element in the re-
habilitation of elderly patients after acute cerebro-
vascular accident. These findings are consistent
with current research data emphasizing the im-
portance of early and individualized physical in-
tervention to improve patients’ functional status
[21; 22].

Regular physical activity after stroke promotes
neuroplasticity — the brain’s ability to form new
neural connections that compensate for lost func-
tions. This is especially important for elderly pa-
tients, whose neuroplasticity is diminished due to
age-related changes. It has been shown that phys-
ical exercises contribute not only to motor recov-
ery but also to cognitive and psycho-emotional re-
habilitation [11].

Within our study, improvements were ob-
served in NIHSS, MoCA, and FIM scores, indi-
cating positive dynamics in both physical and cog-
nitive functions. The role of a multidisciplinary
approach is important, particularly speech ther-
apy, occupational therapy, and psychological sup-
port, which were integrated into the rehabilitation
process.

The significance of therapeutic exercises for
emotional recovery is no less important. Physical
activity helps reduce symptoms of depression and
increases motivation to participate in rehabilita-
tion, as confirmed not only by observation but also
by psychological assessment over time. A system-
atic review confirms the effectiveness of compre-
hensive physical exercises in improving patient
independence and social integration, especially
with early and regular application after vascular
crises [17; 23].

INTER COLLEGAS. Vol. 12, No.2 (2025)

43

ISSN 2409-9988



PHYSICAL THERAPY, REHABILITATION & SPORTS MEDICINE

Special attention should be paid to the age-re- 3. A multidisciplinary approach (including
lated characteristics of the rehabilitation process. physical therapist, occupational therapist, speech
Elderly patients often have comorbidities, cogni- therapist, psychologist, and physiatrist) should be
tive impairments, and reduced physical endur- the standard of care for post-stroke patients. This
ance. Therefore, individualization of programs ensures the integrity of the rehabilitation process
and phased interventions are crucial to avoid over- and improves long-term outcomes.
load and achieve realistic goals. This approach 4. Patient and family education is a key com-
aligns with recommendations from ESO (2023) ponent of successful rehabilitation. It should in-
and AHA (2022) [3; 21]. clude guidance on home exercises, stroke preven-

At the same time, several limitations of the tion strategies, and the basics of a healthy lifestyle.
conducted study should be noted. First, the small 5. Establishing conditions for ongoing follow-
sample size does not allow for broad generaliza- up and social reintegration — through outpatient re-
tions. Second, the rehabilitation period was rela- habilitation programs, telemedicine support, and
tively short (14 days), limiting the ability to assess peer support groups — enhances patient motivation
long-term outcomes. Future research should ex- and reduces the risk of rehospitalization.
pand the sample size and apply controlled com- DECLARATIONS:
parative designs to enhance the validity of conclu- Disclosure Statement
sions. The authors have no potential conflicts of in-

Conclusions terest to disclosure, including specific financial in-

1. Early initiation of rehabilitation after stroke, terests, relationships, and/or affiliations relevant
even in elderly patients, is critically important for to the subject matter or materials included.
improving motor, cognitive, and emotional func- Statement of Ethics
tions. Interventions should begin within the first The authors have no ethical conflicts to disclo-
few days after the patient's condition stabilizes. sure.

2. Therapeutic exercises must be individually Data Transparency
tailored, taking into account the patient's age, The data can be requested from the authors.
comorbidities, and functional level. Daily physi- Funding Sources
cal activity is recommended with a gradual in- There are no external sources of funding.
crease in intensity, under the supervision of a spe- Consent for publication
cialist. All authors give their consent to publication.
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ABSTRACT

In the context of combat operations, military personnel are constantly in situations that require
psychological resilience. Encountering combat stress is an integral part of military activity, ac-
companied by significant physical and psycho-emotional strain, and often leads to the deteriora-
tion of soldiers' mental health, complicating the decision-making process. This creates an urgent
need to develop effective strategies for psychological support and adaptation after combat stress
exposure. The aim of this study is to search for and analyse modern scientific literature to sys-
tematise data concerning the cognitive and emotional features of decision-making by military
personnel under combat stress. In the process of research, the method of system analysis, com-
parative and bibliosemantic methods were used. The cognitive and emotional characteristics of
decision-making under combat stress were examined. The study highlights the complexity and
variability of behavioural, cognitive, and emotional reactions to combat stress. It was found that
cognitive and emotional factors are key components of the decision-making process, emphasising
the importance of timely and effective psychological support following combat stress. It is em-
phasised that personal traits of military personnel — such as psychological resilience, adaptability,
resilience (hardiness), internal potential, emotional regulation, motivation and persistence, as well
as high levels of positive emotions and low levels of anger, impulsivity, anxiety, and vulnerabi-
lity — contribute to effective decision-making in stressful conditions. It was established that the
effects of combat stress can vary significantly depending on individual traits and the cognitive
and emotional characteristics of the military personnel. Further research will focus on studying
the effectiveness of various psychological interventions aimed at reducing the negative conse-
guences of combat stress, as well as analysing their impact on the cognitive and emotional cha-
racteristics of military personnel.

Keywords: post-traumatic stress disorder, stress management, stress resistance, individual
characteristics.

Introduction

War leads to a variety of injuries among both
military personnel and civilians in combat zones.
These include both physical and psychological
harm, and are accompanied by destruction, signif-
icant economic and social losses, all of which have
long-term negative consequences [1; 2]. Combat
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injuries and stress can result in serious physical
and mental disorders. Soldiers on the front line are
exposed to events that may negatively affect their
mental health, causing conditions such as stress,
depression, anxiety, emotional disorders, and the
development of post-traumatic stress disorder [3—7].

Stress arises when an individual feels that the
demands of a situation — environmental or social —
exceed their adaptive capacity. Stressful situations
are often new, uncontrollable, unpredictable, or
threatening. Military personnel frequently face the
challenge of maintaining cognitive abilities in
complex and uncertain conditions. Maximum ef-
fectiveness in such situations requires enhanced
cognitive control, which enables individuals to stay
focused and act in line with their goals. Research
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shows that moderate or high levels of stress can
negatively affect performance on tasks that requi-
re executive functions, memory retrieval, and the
functioning of the prefrontal cortex of the brain
[8].

Service members in stressful situations must
exercise extreme caution when making important
decisions that concern not only their duties but
also their personal lives. In such conditions, objec-
tivity is significantly impaired, as behaviour is
mainly driven by emotions rather than logic.
Stressful situations often provoke risky decisions
that may seem justified at the time.

The aim of the study was to conduct a search
and analysis of contemporary scientific literature
to systematise data regarding the cognitive and
emotional characteristics of decision-making by
military personnel under combat stress.

Materials and Methods

The study employed analytical methods, inclu-
ding systemic comparative analysis and bibliose-
mantic methods, which enabled the study of data
from modern scientific literature on the cognitive
and emotional aspects of decision-making by mi-
litary personnel under combat stress. The research
was conducted through searches in electronic da-
tabases, including Web of Science, PubMed, Sco-
pus, and Google Scholar.

Results

During wartime, military personnel must pre-
pare daily for crisis situations that threaten life and
must be able to respond effectively. This way of
life places a significant burden on service mem-
bers, especially those who are isolated from sup-
port systems and other resources available under
combat stress conditions. Combat stress is a re-
sponse to extreme conditions that may result in the
loss of another person’s life or even pose a threat
to one’s own life. Thus, combat stress may result
from a range of stressors, including life-threate-
ning events, injuries, or the death of fellow sol-
diers.

Combat stressors include such traumas as in-
jury, attempted attacks on one’s unit, killing, wit-
nessing death, and the death of a unit member.
Feelings of guilt, horror, anger, and hopelessness
are natural in civilian life, and in a military con-
text, these stresses are compounded by other
stressors. Deployment in harsh climates with limi-
ted resources leads to problems such as malnutri-
tion and dehydration, physical exhaustion, and
separation from family and social support. The
military service may cause sensory overload and/
or sensory deprivation [9; 10]. Furthermore, sol -

diers may experience a shift in moral values, lea-
ding to emotions such as shame, guilt, anger, and
the breakdown of core beliefs, including self-
blame, disillusionment, and loss of faith and trust
in others. Emotional distress arising from the dis-
crepancy between high moral beliefs and forced
low-moral behaviour is defined as moral injury [6;
11].

Numerous studies show that performance un-
der stress is influenced by various human param-
eters, including physical, cognitive, social, emo-
tional factors, and health status. Stress arises when
the novelty, uncontrollability, unpredictability, or
threatening nature of a situation exceeds or bur-
dens an individual’s adaptive resources [9; 12;
13]. Cognitive abilities include various charac-
teristics that allow individuals to acquire, retain,
and flexibly use information. Evidence suggests
that these traits affect performance during cogni-
tive and physical stress. For example, people with
lower working memory capacity at rest often de-
monstrate improved working memory after physi-
cal exercise, indicating that the impact of physical
stress may vary depending on individual cognitive
traits. Individual differences in the ability to per-
form executive functions may explain variations
in self-regulation of physical endurance. Cogni-
tive factors contribute to maintaining individual
decision-making effectiveness under stress [12].

Military personnel often face the challenge of
maintaining cognitive abilities under complex and
uncertain conditions. Maximum performance in
such stressful situations requires enhanced cogni-
tive control to maintain focus and carry out goal-
directed actions. Research shows that moderate or
high levels of stress can negatively impact task
performance and decision-making abilities, parti-
cularly those requiring executive processes, me-
mory retrieval, and prefrontal cortex functioning
[9].

Numerous studies have led to the development
of the concept of cognitive resilience, which refers
to the extent to which cognitive functions can
withstand or be resistant to stress. Cognitive resi-
lience is defined as "the ability to overcome the
negative consequences of failure and associated
stress on cognitive functions or performance™.
This definition retains the core characteristics of
psychological resilience in the face of adversity —
or, in this case, stress —and positive adaptation [10].

It has been established that different individu-
als respond to stress differently and regulate their
emotions in various ways. In some cases, an acute
stress reaction is observed, followed by rapid reco-
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very without changes to one’s usual way of life.
Meanwhile, others require support and face seri-
ous mental health challenges. All of this affects
the decision-making process.

The concept of "decision-making" encompass-
ses a fundamental skill or instrumental ability that
enables a person to choose an appropriate course
of action from several alternatives [14-16]. A gro-
wing body of research suggests that individuals
have an inherent tendency to rely on either rational
or intuitive processes when making decisions [17].

The decision-making process involves both
cognitive and emotional components. This con-
scious process is linked to executive functions and
requires high-level cognitive abilities to regulate
emotions, thoughts, and behaviour. For military
personnel to make decisions, a balance between
logic and emotion must be achieved. The ability
to manage emotions is a key skill that supports
reasoned decision-making in stressful conditions,
especially during combat stress. "Emotion regula-
tion" involves strategies such as cognitive reap-
praisal, reducing reactivity, and mindful observa-
tion of one’s own emotional processes. "Positive
emotions", in turn, contribute to favourable deci-
sion-making, foster resilience to challenges, and
are associated with personality traits such as ex-
traversion, openness, and agreeableness.

Stress has a variety of consequences for cogni-
tive and emaotional functions. One of the profes-
sional activities that is particularly susceptible to
acute cognitive changes caused by stress is work
under high-stress conditions (for example, milita-
ry service). These individuals often have to main-
tain maximum cognitive performance, including
memory, spatial navigation, and decision-making,
in threatening and uncertain conditions [18]. Neu-
roimaging studies suggest that brain areas invol-
ved in decision-making are sensitive to changes
caused by stress responses, and behavioural stu-
dies support the hypothesis that stress affects de-
cision-making processes [17].

Research shows that the socio-emotional do-
main is crucial to the decision-making process.
It includes emotional competence (such as self-
awareness, social awareness, and emotion regula-
tion) and relational/prosocial skills (such as the
ability to build relationships and resolve social
problems). Individual differences in socio-emo-
tional functioning influence performance outco-
mes in stressful situations. Additionally, a high
level of detail orientation promotes more effective
decision-making. Personal characteristics such as
the ability to regulate emotions, resilience, achie-

vement motivation, and perseverance, along with
high levels of positive emotions and low levels of
anger, impulsivity, anxiety, and vulnerability,
contribute to enhanced cognitive performance un-
der combat stress [12].

Combat and operational stress reactions are
psychological and biological effects that develop
over time and may lead to psychological disor-
ders, including post-traumatic stress disorder [9].
Emotional responses to stress, such as in the case
of combat stress, may occur automatically, before
cognitive appraisal, and negatively impact deci-
sion-making. Acute stress enhances protective re-
sponses designed to safeguard the body from
threats (such as heightened startle reflexes or in-
creased environmental vigilance), while simulta-
neously impairing higher-level cognitive proces-
ses that are less critical for immediate harm avoid-
ance. For example, attention bias and excessive
threat vigilance may create competition for atten-
tion and sensory resources, leading to impaired
performance on tasks involving working memory
and cognitive flexibility [8].

Under combat stress conditions, the ability of
military personnel to successfully cope with diffi-
culties is associated with levels of resilience,
stress-coping skills, emotional flexibility, self-ef-
ficacy, as well as levels of aggression and endu-
rance [7; 19, 20]. Resilience is the process by
which a person demonstrates positive adaptation
despite experiencing significant stress in adverse
situations [21]. It can also be defined as a trait that
reflects certain personal qualities which support
successful adaptation to change [10]. An indivi-
dual’s resilience is formed through a combination
of internal "assets" (inherent personality charac-
teristics such as problem-solving skills) and exter-
nal "resources", among which the quality of social
support plays an important role. In the face of se-
rious challenges, particularly under combat stress,
resilience serves a protective function by helping
to reduce the harmful short-term effects of poten-
tially traumatic events and prevent the develop-
ment of negative mental health outcomes. It has
been proven that personal resources and the ability
to solve problems are key predictors of psycholo-
gical response to stress [21].

Among the personal factors that promote post-
traumatic growth, maintaining a positive outlook
on life is of critical importance as it facilitates suc-
cessful overcoming of challenges. In addition,
personality traits affect performance during stress-
ful situations. Various cognitive, physical, and so-
cio-emotional characteristics have been shown to
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influence the task performance of military person-
nel. Intolerance of uncertainty, that is the inability
to tolerate the discomfort caused by a lack of in-
formation, is a dispositional trait that may contrib-
ute to the development and maintenance of stress
and anxiety disorders. Military personnel operat-
ing in high-stress, dangerous, and uncertain con-
ditions exhibit greater intolerance of uncertainty
compared to civilians. Research indicates that in-
dividual differences in this trait affect how poten-
tial threats are perceived and responded to, which
may lead to different levels of anxiety even under
similar conditions and influence decision-making
ability [18; 22; 23].

Intolerance of uncertainty is a component of all
anxiety disorders and is defined as "a dispositional
incapacity of an individual to tolerate the negative
response triggered by the perceived absence of im-
portant, key, or sufficient information, reinforced
by the perception of uncertainty". It encompasses
both an emotional component (an aversive reac-
tion) and a cognitive assessment of certainty in
each situation. The experience of emotions largely
depends on one’s beliefs about them. For examp-
le, if a person believes they are unable to control
a negative emotion in a given situation, their neg-
ative emotional experience may intensify. This, in
turn, reinforces the belief that uncertainty is inher-
ently negative and should be avoided, thus main-
taining and amplifying the vicious cycle of into-
lerance of uncertainty [23]. Studies by Giles G.E.
et al. [13] showed that indicators such as healthy
eating, agility, flexibility, cognitive updating, and
positive emotions in military personnel predict
improved spatial orientation, confidence, and de-
cision-making ability.

Trait anxiety may act as a vulnerability factor
for cognitive functioning in the context of post-
traumatic symptomatology. Individuals with high
anxiety levels report lower rationality and intui-
tion in decision-making, while post-traumatic
symptoms are associated with more intuitive strat-
egies. Such individuals tend to make less rational
decisions and more frequently display pronounced
post-traumatic symptoms. Such individuals are
more likely to opt for safer choices under uncer-
tainty and evaluate situations more pessimistical-
ly. In contrast, individuals with lower anxiety le-
vels usually demonstrate higher rationality even
when experiencing elevated levels of post-trau-
matic stress [17].

Overall, the findings suggest that personal re-
sources, traits, and inner potential can affect cog-

nitive abilities during stress, facilitate adaptation
to stressful conditions, and support effective deci-
sion-making. Some of these resources include
a positive attitude and positive emotions, the de-
velopment of which helps maintain emotional ba-
lance, improve communication and relationships,
increase self-esteem, support constructive conflict
resolution, and promote informed decision-ma-
king [3; 13].

Psychological interventions for military per-
sonnel play a crucial role, along with the timely
provision of professional assistance and the devel-
opment of specialised programmes. Combat and
operational stress control requires a comprehen-
sive approach involving structured programmes
and measures implemented by military leadership
to prevent, detect, and manage combat stress.
These programmes are aimed at individuals in risk
groups, specific operational zones, and service
members exhibiting behavioural signs of combat
stress. The primary goal of these measures is to
prevent or minimise the potentially negative con-
sequences of stress on the health and combat rea-
diness of military personnel [24].

Conclusions

Combat stress can cause physical, cognitive,
and emotional disturbances in military personnel.
Its most serious psychological consequences in-
clude an increased risk of developing post-trau-
matic stress disorder, anxiety and depressive dis-
orders, as well as emotional instability. This, in
turn, can negatively affect the decision-making
process in military personnel. Personal character-
istics and inner potential play an important role in
cognitive performance during combat stress. In
particular, the ability to regulate emaotions, resili-
ence, hope, motivation and perseverance, as well
as higher levels of positive emotions and lower
levels of anger, impulsivity, anxiety, and vulnera-
bility contribute to better adaptation and more ef-
fective decision-making under stressful condi-
tions.

The identified influence of cognitive and emo-
tional characteristics on the decision-making pro-
cess in military personnel highlights the im-
portance of timely and effective psychological sup-
port following combat stress.

Further research should focus on examining
the effectiveness of various psychological inter-
ventions in reducing the negative consequences of
combat stress, as well as analysing their impact on
the cognitive and emotional characteristics of mil-
itary personnel.
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ABSTRACT

Background. Persistent Pulmonary Hypertension of the Newborn (PPHN) is a potentially life-
threatening condition caused by abnormal postnatal transition from fetal to neonatal circulation.
The COVID-19 pandemic and genetic syndromes, such as trisomy 21, have highlighted new chal-
lenges in its diagnosis and treatment.

Aim. To analyze clinical observations of the development of persistent fetal circulation of
various origins in full-term newborns, to spread awareness among the medical community regar-
ding the features of the diagnosis of this pathological condition after birth by analyzing the causes
of cardiovascular system dysfunction, the difficulties of diagnosis in modern conditions.

Materials and Methods. The study was based on clinical and instrumental examinations of
neonates diagnosed with PPHN in the early neonatal period. Doppler echocardiography, pulse
oximetry, and standard clinical assessment were used. Two clinical cases of PPHN in a newborn
from a mother with COVID-19 (COronaVlrus Disease 2019) and in newborn with trisomy 21
were analyzed.

Results and Conclusions. In the first case, maternal COVID-19 infection resulted in impaired
maternal-placental circulation, fetal hypoxia, and impaired pulmonary adaptation of the newborn
with severe PPHN requiring intensive support. In the second case, PPHN in a neonate with tri-
somy 21 was prolonged and characterized by poor response to standard therapy. The results of
the study emphasize that the pathogenesis of PPHN varies depending on the etiology — infectious
or genetic and is accompanied by ventricular dysfunction. An interdisciplinary approach is im-
portant for timely assessment of signs of heart failure with early echocardiographic assessment
and changes in treatment. Further studies are needed to develop early diagnostic and treatment
algorithms.

Keywords: COVID-19, trisomy 21, fetal hypoxia, right-left shunt, echocardiography, Doppler.
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Introduction

Persistent pulmonary hypertension of the new-
born across various gestational ages remains a cri-
tical issue, as it is a potentially life-threatening
condition. This underscores the importance of
timely recognition and specialist care [1]. PPHN
(also known as persistent fetal circulation) results
from the abnormal transition from fetal to neona-
tal circulation in the early neonatal period [2]. This
syndrome is characterized by a pathological rise
in pulmonary artery pressure due to pulmonary
vascular malformations, maladaptation to postna-
tal circulation, or impaired development or growth
of the newborn [1; 2], such as prematurity or in-
trauterine growth retardation. The condition invol-
ves postnatal persistence of right-to-left shunting
at the level of the patent foramen ovale and patent
ductus arteriosus in the presence of increased pres-
sure in the right ventricle [3; 4].

PPHN can be primary or secondary. In the pri-
mary type, morphological changes in the vessels
lead to high pressure in the right ventricle and pul-
monary circulation. Secondary PPHN is charac-
teristic of newborns with various somatic patholo-
gies, as a result of which hypoxia and acidosis
cause pulmonary vasoconstriction and increased
pressure in the pulmonary circulation [3; 4].

Etiologies include parenchymal lung diseases
(e.g., meconium aspiration syndrome, congenital
pneumonia, respiratory distress syndrome, sepsis)
[2]. Separately, idiopathic persistent pulmonary
hypertension in newborns is considered, the cause
of which is excessive thickness of the smooth
muscles of the pulmonary vessels. Sometimes dif-
ferent etiological factors are combined.

Despite its multifactorial origin, recent epide-
miological studies have demonstrated that PPHN
is associated with antenatal events (preeclampsia,
chorioamnionitis, and other perinatal causes).
These lead to abnormal growth and dysfunction of
the pulmonary vessels and may increase the risk
of developing pulmonary arterial hypertension in
later life [5].

If persistent pulmonary hypertension is sus-
pected, one of the necessary diagnostic methods is
Doppler echocardiography, as it can confirm the
presence of right-to-left shunting and can assess
the severity of pulmonary hypertension. [4; 6].

The consequences of persistent pulmonary hy-
pertension can be diverse (cardiorepiratory failu-
re, chronic lung disease, cerebral infarction), lea-
ding to specific motor and/or cognitive deficits or
death [1; 4].

The aim of the study was to analyze clinical
observations of the development of persistent fetal
circulation of various origins in full-term new-
borns, to spread awareness among the medical
community regarding the features of the diagnosis
of this pathological condition after birth by ana-
lyzing the causes of cardiovascular system dys-
function, the difficulties of diagnosis in modern
conditions.

Materials and Methods

The study was based on the analysis of our own
clinical observations. Clinical and instrumental
examinations were performed in newborns with
persistent pulmonary hypertension in the early ne-
onatal period. The complex of clinical and diag-
nostic measures included: clinical research meth-
ods, Doppler echocardiography, pulse oximetry.
To achieve the set goal, comparative descriptive
and analytical methods were used.

The parents of the examined newborns were
informed about the clinical and instrumental study
and gave their consent to its conduct. The Ethics
and Bioethics Commission of Kharkiv National
Medical University established that the mentioned
studies were conducted in accordance with the
ethical norms and principles controlling human
medical research.

Results

Clinical case 1.

Newborn O., (birth weight 3050 g, length 52 cm,
head circumference 37 cm, thoracic circumferen-
ce 36 cm, Apgar score 6/7) was born from the se-
cond pregnancy with an uncomplicated course,
the second physiological birth at a gestational age
of 38 weeks. Four days before the birth, the mo-
ther fell ill with COVID-19 of moderate severity,
and had a fever during childbirth. Prenatally, dur-
ing ultrasound screenings, no cardiovascular sys-
tem pathology was detected in the fetus.

After birth, the child's condition was severe
due to the development of cardiovascular disor-
ders (marble skin, episodes of desaturation up to
84% with agitation). There was persistent central
cyanosis. Oxidant test detected refractory hypo-
xemiae, the HR was 60 bpm, auscultation above
the lungs showed puerile breathing. On ausculta-
tion, the heart sounds were rhythmic, and the sys-
tolic murmur was detected in the 2nd intercostal
space on the left, as well as at the projection point
of the mitral and tricuspid valves, 2"%/3" according
to the gradation of the intensity of heart murmurs
according to Levin’s scale [7], The HR was [128—
160] bpm, and blood pressure was 70/38 mmHg.
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The abdomen was soft and painless. Pulsation on
the femoral arteries was present. According to the
data on the acid-base balance, metabolic acidosis
was revealed.

Doppler echocardiography (Fig. 1) showed
the following measurements: LVEDd 13.7 mm,
IVSd 3.4 mm, LVPWd 4.6 mm, LAD 10.9 mm,
RVEDd 12.4 mm, RAD 14.0 mm, LVEF 60%, FS
30%, Ao diameter 9.0 mm, PG Desc Ao 8.5 mmHg,
PG AoV 3.5 mmHg, PAD 11.0 mm, PG PV 3.8
mmHg.

Fig. 1. Newborn O., 1 day of life. Dilatation
of the right chambers, mainly the right atrium,
tricuspid regurgitation of the 3rd degree,
right-left shunt at the level
of the patent foramen ovale.

Blood flow in the abdominal aorta was pulsa-
tile, with a maximal flow velocity (Vmax) 0f 46.0
cm/s. There was right ventricular dilation; tricus-
pid regurgitation of the 2nd degree, mitral regur-
gitation of the 1st degree (PG of the regurgitation
jet was 55 mm Hg). The average pressure in the
pulmonary artery trunk was [58-60] mm Hg. The
PDA was functioning, 2.6 mm; the patent foramen
ovale was 2.9 mm, right-left shunt. Diastolic dys-
function of the ventricles was of abnormal relaxa-
tion type. Persistent pulmonary hypertension of
the newborn, severe pulmonary hypertension with
right-to-left shunt through PDA and foramen ova-
le were diagnosed. Therapy included compliance
with the warm chain, control of normovolemia,

respiratory support, correction of electrolyte, glu-
cose, calcium, and magnesium levels; administra-
tion of diuretics according to weight and water
balance, as well as monitoring of acid-base ba-
lance, blood pressure, saturation, and indicators of
central hemodynamics. On the third day, the child's
condition stabilized; Doppler EchoCG showed
a decrease in the linear dimensions of the right
chambers, a functioning PDA with a diameter of up
to 1.2 mm, a patent foramen ovale, 2.8 mm, left-
right shunt, LVEF 64%, FS 32%. The average
pressure in the pulmonary artery trunk was [32—
34] mmHg.

Clinical case 2.

Newborn J. (birth weight was 3200 g, length
51 cm, head circumference 37 cm, thoracic cir-
cumference 36 cm, Apgar score 6/7 points) was
born from the third uncomplicated pregnancy and
third physiological birth at 39 weeks of gestation.
No pathologies of the cardiovascular system were
detected in the fetus during prenatal ultrasound
screenings.

After the birth, the child's condition was severe
due to the development of cardiovascular disor-
ders (marble skin, episodes of desaturation up to
76%), and persistent central cyanosis. The child's
phenotype is trisomy 21. On clinical examination,
saturation was [76—78]%. Oxidant test demon-
strated refractory hypoxemia, HR of 60 bpm; aus-
cultatory findings above the lungs, and puerile brea-
thing were detected. On auscultation, the heart
sounds were rhythmic, and a systolic murmur was
heard in the 2" intercostal space on the left, at the
point of projection of the tricuspid valves, 2"9/3™
according to the gradation of intensity of heart
murmurs corresponding to Levin’s scale [7], and
splitting of the second sound over the pulmonary
artery was revealed, with an HR of [130-160] bpm.
Blood pressure was 74/37 mmHg. The abdomen
was soft and painless. Liver was +2 cm below the
costal arch. Acid-base balance was comsistent with
metabolic acidosis.

Chest X-ray (Fig. 2) revealed cardiomegaly,
cardiothoracic index (CT ratio or CTR) — 0.75;
and thymomegaly.

Ultrasound examination of the heart (Fig. 3)
demonstrated LVIDd 16.8 mm, IVSd 3.6 mm,
LVPWd 4.6 mm, LAD 12.1 mm, RVIDd 14.8
mm, RAD 14.9 mm, EF [58-60]%, FS [28-30]%,
Ao diameter 9.7 mm, PG Desc Ao 9.1 mm Hg, PG
AoV 3.9 mm Hg, PAD 11.6 mm, PG PV 3.6 mm
Hg. Blood flow in the abdominal aorta was pulsa-
tile, with a maximal flow velocity (Vmax) of 41.0
cm/s. There was right ventricular dilation; tricus-
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Fig. 2. Newborn J., 1 day of life. Thymomegaly,
cardiomegaly. CTR 0.75.

PRC 9-1-L PRS 2
PST § L

Fig. 3. Newborn J., 1 day of life. Right
ventricular dilatation, third-degree tricuspid
regurgitation, excision of the MPP
into the left atrium (right-left shunt at the level
of the patent foramen ovale).

pid regurgitation of the 2"-3" degree, PG of the
regurgitation jet was 63 mm Hg. The average pres-
sure in the pulmonary artery trunk was [65-70]
mm Hg. PDA was 3.1 mm, patent foramen ovale
was 3.9 mm, and the right-left shunt. Diastolic
ventricular dysfunction was classified by the type
of abnormal relaxation. It was found that persis-
tent pulmonary hypertension of the newborn, se-
vere pulmonary hypertension with right-to-left
shunt through PDA and foramen ovale. Therapy

according to modern standards of neonatal mana-
gement included maintenance of warm chain, con-
trol of normovolemia, respiratory therapy, correc-
tion of electrolyte disorders, glucose, administra-
tion of diuretics under control of weight and water
balance, daily monitoring of acid-base balance,
blood pressure, saturation, central hemodynamics,
mean pressure in the pulmonary artery trunk and
direction of shunting at the level of fetal commu-
nications. The disease had a wave-like course with
episodes of desaturation, systolic and diastolic
dysfunction, with a decrease in EF to 56% and
long-term preservation of bidirectional shunting at
the level of the patent foramen ovale. On the sixth
day, the child's condition stabilized, with a de-
crease in the linear dimensions of the right ventri-
cles on the Doppler EchoCG, PDA with a diame-
ter of up to 1.4 mm, a patent oval foramen of 3.8
mm, left-right shunt, LVEF 62%, FS 31%, mean
pressure in the pulmonary artery trunk [34-35]
mm Hg.

Discussion

Our knowledge on the impact of maternal
COVID-19 infection on the development of neo-
natal persistent pulmonary hypertension is lim-
ited. An increase in the number of cases of PPHN
in full-term and premature infants has been iden-
tified during the COVID-19 pandemic. According
to the results of the examinations, if a pregnant
woman is sick with COVID-19, the risk of prem-
ature birth increases, which disrupts an important
stage of adaptation of the child, the beginning of
pulmonary breathing; due to prematurity, the level
of surfactant in the lungs is reduced, which leads
to the development of respiratory distress syn-
drome. Such newborns may also develop compli-
cations of respiratory adaptation, such as transient
tachypnea [8].

The pathogenesis of COVID-19 is associated
with the toxic effect of the virus on the vessels,
which is accompanied by the destruction of the
vascular endothelium and stimulation of the bo-
dy's hyperinflammatory response due to impair-
ment of the immune system regulation. The neo-
natal immune system responds to proinflamma-
tory cytokines transmitted from the mother, con-
tributing to vasoconstriction in the pulmonary cir-
culation. In turn, endothelial damage and hyperer-
gia can contribute to hypercoagulation accompa-
nied by the subsequent formation of micro- and
microthrombi, as well as maladaptation of the an-
giotensin-converting enzyme-2 action. As a result,
there is a decrease in the diffusing capacity of the
lungs (restrictive ventilation disorders persist for

INTER COLLEGAS. Vol. 12, No.2 (2025)

56

ISSN 2409-9988



PEDIATRICS

[3-6] months after recovery, as after acute respir-
atory distress syndrome) [9; 10].

Thus, placental SARS-CoV-2 infection dis-
rupts uteroplacental blood flow and leads to fe-
toplacental insufficiency, fetal hypoxia, and de-
layed development of pulmonary structures,
which debuts with clinical manifestations of res-
piratory disorders. Impaired adaptation of pulmo-
nary circulation can lead to prolonged preserva-
tion of the fetal type of circulation because of en-
dothelial dysfunction and reduced nitric oxide
production. This condition requires respiratory
support, mechanical ventilation, or high-frequen-
cy oscillatory ventilation of the lungs with a highly
oxygenated inhaled mixture, as well as sedative
therapy due to severe hypoxemia.

Hyperoxia test (breathing 100% oxygen for
[10-15] minutes) can help distinguish persistent
pulmonary hypertension and heart disease from
lung parenchymal disease; however, it is not al-
ways performed due to the general availability of
echocardiography and the potential adverse ef-
fects of hyperoxia [1].

It is also important to note the direct effect of
the virus on the myocardium, pericardium, and
cardiac conduction system due to the tropism for
angiotensin-converting enzyme-2 receptors; thus,
the immune response can cause cardiomyocyte
death and lead to the replacement of desmosomal
proteins with fibro-adipose tissue [11-13], which
makes it advisable to dynamically monitor the
state of the respiratory and cardiovascular systems
in children in the first year of life after suffering
persistent pulmonary hypertension.

Children with trisomy 21 develop pulmonary
hypertension, including immediately after birth as
persistent pulmonary hypertension of the new-
born, with a frequency of up to 28%, which ac-
counts for [5-17]% of cases registered in interna-
tional pediatric pulmonary hypertension registries
[14]. Studies have shown that patients with tri-
somy 21 are predisposed to the development of in-
creased pulmonary vascular resistance and pulmo-
nary arterial hypertension. The cause of this
pathological condition is abnormal lung develop-
ment in conditions of reduced pulmonary vascular
surface area and the presence of endothelial dys-
function with higher levels of endothelin-1 and
lower levels of nitric oxide, increased hemody-
namic stress, increased pulmonary vascular re-
sistance, and postcapillary disease, which contrib-
utes to the development of persistent pulmonary
hypertension and early progression of pulmonary

vascular transformation in patients with trisomy
21 [15; 16]. Early pulmonary artery remodeling
may occur due to congenital interferonopathy, in-
trinsic endothelial dysfunction, or other metabolic
conditions. Increased hemodynamic stress may
occur due to congenital heart disease or a func-
tioning patent ductus arteriosus, causing persistent
pulmonary hypertension of the newborn. Increa-
sed pulmonary vascular resistance may occur due
to acquired lung disease and abnormalities in the
capillaries or postcapillaries [16].

It has been proven that the course of pulmonary
hypertension in patients with trisomy 21 is usually
associated with late closure of fetal communica-
tions, the development of persistent pulmonary
hypertension, and is transient [17].

Thus, in newborns with trisomy 21, the course
of persistent pulmonary hypertension tends to be
prolonged, with periods of decompensation and
poor response to standard therapy (ventilation, ex-
ogenous surfactant, diuretics, cardiotonic drugs).

Conclusion

1. The course of pulmonary hypertension of
newborns in the early neonatal period largely de-
pends on its cause.

2. The detection of PPHN cases during the
COVID-19 pandemic indicates that the intraute-
rine impact of maternal COVID-19 infection, im-
paired maternal-placental circulation, and fetal
hypoxia are key triggers for the development of
persistent pulmonary hypertension in newborns,
which affects the formation of fetal pulmonary he-
modynamics, in particular, an increase in pulmo-
nary vascular resistance and a disruption of its
normal decrease after birth.

3. Persistent pulmonary hypertension in chil-
dren with trisomy 21 syndrome is transient, and
special clinical vigilance should be paid to the de-
tection and monitoring of myocardial function,
since right ventricular dysfunction significantly
worsens the prognosis.

4. A multidisciplinary approach is crucial for
the timely assessment of signs of heart failure, fa-
cilitated by early echocardiographic assessment
and timely adjustments of therapy.

Prospects for further research. To prevent
the development of adverse long-term conse-
quences of persistent fetal circulation, it is im-
portant to continue research, including multicenter
studies, with subsequent early development of an
algorithm for early monitoring and treatment of
persistent pulmonary hypertension in neonatal
units during the COVID-19 pandemic.
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ABSTRACT

Background. Postoperative complications refer to pathological conditions that deviate from
the normal course of the postoperative period and are not a consequence of the progression of the
underlying disease.

Aim. To analyze the number of nursing interventions in the postoperative period aimed at
preventing complications, as well as to evaluate the results of a patient survey regarding the
nurse's role in postoperative care.

Materials & Methods. This study is based on an analysis of the number of nursing interven-
tions performed in the postoperative period. A total of 2,913 patients underwent surgical inter-
ventions on abdominal organs for conditions such as cholelithiasis, appendicitis, acute intestinal
obstruction, hernia, acute pancreatitis, and perforated gastric or duodenal ulcers. The survey in-
cluded 65 patients from the surgical department. Its purpose was to assess the role of nurses in
caring for patients after abdominal surgery (35 (53.8%) men and 30 (46.2%) women).

Results. One hundred percent of nurses fulfill doctors' prescriptions, 96.9% prepare patients
for diagnostic and treatment procedures, and 95.4% assist with personal hygiene. Additionally,
96.9% of patients expressed satisfaction with the work of nurses. In the future, the focus will be
on identifying the main types of postoperative complications and their causes, as well as formu-
lating measures aimed at preventing such complications

Conclusions. It was found that nurses play a very important role in providing care to patients
after abdominal surgery. The nurse is the closest assistant to the doctor, and the success of treat-
ment often depends on her. Correct and timely implementation of medical prescriptions, as well
as a compassionate attitude towards the patient, create conditions for a speedy recovery. In the
future, the focus will be on identifying the main types of postoperative complications and their

causes, as well as formulating measures aimed at preventing such complications.
Keywords: nurse, abdominal surgery, postoperative care.

Introduction

Postoperative complications refer to patholo-
gical conditions that deviate from the normal
course of the postoperative period and are not
a consequence of the progression of the underly-
ing disease [1]. These complications are usually
caused by concomitant pathology, overestima-
tion of the patient's ability to undergo surgery,
non-compliance with the hospital regimen, or
technical and tactical errors [2]. Complications
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can arise intraoperatively, including organ and tis-
sue damage, anesthesia-related complications,
thromboembolic events, and bleeding. Addition-
ally, postoperative complications may affect the
operated organs and systems, leading to purulent
infiltration, secondary bleeding, wound dehiscen-
ce, and dysfunction of the affected organ or sys-
tem [3].

Postoperative complications affecting organs
and systems are classified into early (occurring
during the early and late postoperative stages) and
late (arising during the rehabilitation stage) [4].

Early postoperative complications develop
during the patient’s hospitalization and result from
surgical trauma, the effects of anesthesia, and pro-
longed immobilization. To minimize the risk of
early postoperative complications, the nurse pre-
pares a functional bed based on the nature of the
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surgery and type of anesthesia. For instance, to
prevent complications related to anesthesia, the
patient is placed in a supine position without a pil-
low, with the head turned to the side for two hours.
After local anesthesia, precautions should be ta-
ken to prevent vomiting. One of the most serious
postoperative wound complications is secondary
bleeding. To prevent this, the nurse follows a spe-
cific care plan. An ice pack is applied to the wound
area, and the patient’s condition is assessed every
30 minutes, including skin and mucous membrane
color, respiratory rate, blood pressure, and pulse.
Additionally, the dressing is monitored for signs
of bleeding. All observations are documented in
the patient’s medical record and promptly repor-
ted to the physician. A disposable transfusion sys-
tem and hemostatic medications should be readily
available.

In addition, nursing interventions in the post-
operative period aim to prevent infection in the
surgical wound area, reduce inflammatory re-
sponses (such as fever and elevated body temper-
ature), enhance the body's resistance to diseases,
optimize oxygen saturation, and prevent pulmo-
nary congestion. To minimize complications, nur-
ses also monitor the patient's vital signs, including
blood pressure, body temperature, respiratory rate,
and heart rate [5].

Late postoperative complications may develop
after the patient is discharged from the hospital,
affecting the organs on which the surgery was per-
formed. These complications include gastric ulcer
disease, adhesive disease, and phantom pain fol-
lowing limb amputation. Additionally, complica-
tions related to the postoperative wound may oc-
cur, such as a ligature fistula, postoperative hernia,
or keloid scar. These conditions are typically mana-
ged on an outpatient basis by a polyclinic surgeon,
although some cases (e.g., postoperative hernia or
keloid scar) may require reoperation [6; 7].

Thus, one of the most critical challenges in
modern surgery is the prevention of complications
and the implementation of advanced methods for
their early diagnosis and treatment.

The aim of the study was to analyze the num-
ber of nursing interventions in the postoperative
period aimed at preventing complications, as well
as to evaluate the results of a patient survey re-
garding the nurse's role in postoperative care.

Material and Methods

This study is based on an analysis of the num-
ber of nursing interventions performed in the post-
operative period in the surgical department of the
Municipal Non-Profit Enterprise "Municipal Clini-
cal Multidisciplinary Hospital No.25" of the
Kharkiv City Council in 2024. A total of 2,913 pa-
tients underwent surgical interventions on abdo-
minal organs for conditions such as cholelithiasis,
appendicitis, acute intestinal obstruction, hernia,
acute pancreatitis, and perforated gastric or duo-
denal ulcers.

The study used the sociological method (ques-
tionnaire). We used our own questionnaire. The
survey included 65 patients from the surgical de-
partment. Its purpose was to assess the role of
nurses in caring for patients after abdominal sur-
gery (35 men (53.8%) and 30 women (46.2%)).
Only the percentage of responses to the question-
naire was statistically calculated. Before the sur-
vey, the patients signed an informed consent form.

Results

The professional responsibilities of nurses in
the surgical department include prevention of
postoperative complications. The most frequently
performed nursing interventions were application
and replacement of dressings on postoperative
wounds (3,057 times) and drainage care and re-
placement (2,980 times). The application of an ice
pack to the postoperative wound was performed
for all operated patients (2,913 times). Nurses as-
sisted in early mobilization for 2,270 patients, ap-
plied elastic bandages to the limbs to prevent
thrombosis in 2,159 patients, and performed ure-
thral catheter replacement in 846 patients.

In response to the question, "Does the nurse
perform hygiene procedures?”, 62 patients
(95.4%) answered "yes," while 3 patients (4.6%)
answered "no."

Table. Nursing interventions for the prevention of postoperative complications

Name of intervention Number
Application and replacement of dressings on postoperative wounds 3,057
Drainage care and replacement 2,980
Application of an ice pack to the postoperative wound 2,913
Assistance in early mobilization of patient 2,270
Application of elastic bandages to the limbs for thrombosis prevention 2,159
Urethral catheter replacement 846
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Thus, 95.4% of nurses were reported to assist Conclusions
patients with personal hygiene. The nurse is the closest assistant to the doctor,
Regarding the question, "Does the nurse place and the success of treatment often depends on her.
an inflatable rubber ring under the sacrum?”, 60 In the postoperative period, all efforts are aimed at
patients (92.3%) responded affirmatively, while 5 restoring the patient's physiological functions,
patients (7.7%) responded negatively. normalizing the surgical wound, and preventing
In response to the question, "Does the nurse possible complications. Correct and timely imple-
perform massage?", 15 patients (23.1%) answered mentation of medical prescriptions, along with a
"yes," 10 patients (15.4%) answered "sometimes," compassionate attitude toward the patient, create
and 40 patients (61.5%) answered "no". the conditions for a speedy recovery.
Regarding the question, "Did your nurse pre- Prospects for future research
pare you for diagnostic and treatment procedu- In the future, the focus will be on identifying
res?", 63 patients (96.9%) answered "yes," and 2 the main types of postoperative complications and
patients (3.1%) answered "no". their causes, as well as formulating measures
In response to the question, "Does the nurse aimed at preventing such complications.
monitor blood pressure, body temperature, pulse,
diuresis, and administer medications?", all 65 re- DECLARATIONS:
spondents (100%) answered "yes". This indicates Disclosure Statement
that 100% of nurses fully comply with doctors' The authors have no potential conflicts of in-
prescriptions. terest to disclosure, including specific financial in-
Regarding the question, "Are you satisfied terests, relationships, and/or affiliations relevant
with the work of the nurse?", 63 patients (96.9%) to the subject matter or materials included.
reported being satisfied, while 2 patients (3.1%) Statement of Ethics
were dissatisfied. The authors have no ethical conflicts to disclo-
It was found that nurses play a significant role sure.
in providing care to patients after abdominal surgery. Data Transparency
One hundred percent of nurses fulfill doctors' pre- The data can be requested from the authors.
scriptions, 96.9% prepare patients for diagnostic and Funding Sources
treatment procedures, and 95.4% assist with per- There are no external sources of funding.
sonal hygiene. Additionally, 96.9% of patients ex- Consent for publication
pressed satisfaction with the work of nurses. All authors give their consent to publication.
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ABSTRACT

Background. Today, the topic of combating Healthcare-Associated Infections (HAIS) is be-
coming increasingly relevant. The World Health Organization has developed the concept of In-
fection Prevention and Control (IPC), which is a key component of quality control and patient
safety in hospitals.

Aim. To analyze modern methods of infection prevention and the role of healthcare workers
in the effective implementation of infection control measures, according to the data of modern
literature sources.

Materials and Methods. We analyzed the literature on prevention of hospital-acquired infec-
tions, as well as the importance of infection control in improving patient safety, the role of medical
staff in the provision of medical care. The search for scientific information was carried out using
the scientific databases Scopus, PubMed, Web of Science, Google Scholar.

Results & Conclusions. Hospital-acquired infections are a serious public health problem as-
sociated with increased patient morbidity and mortality, as well as an economic burden on
healthcare systems. Approximately 10% of hospitalized patients in high-income countries are af-
fected by HAIs. Infection control is defined as a set of effective organizational, preventive and
anti-epidemic measures aimed at preventing the occurrence and spread of healthcare-associated
infections. Healthcare workers play an important role in the effective implementation of infection
control measures. The use of Personal Protective Equipment (PPE), hand hygiene, environmental
cleaning, screening and isolation, sterilization and disinfection, surveillance and reporting, vac-
cination and the introduction of innovative technologies in hospital infection control are important
elements of the prevention and control of HAIs. Hospital infection control is essential to protect
patients, healthcare workers and the wider community from HAIs. These measures are important

to protect patients, healthcare workers and all society.
Keywords: hand hygiene, healthcare-associated infections, infection prevention.

Introduction

Today, methods and means of combating
Healthcare-Associated Infections (HAIS) are in
high demand due to the growing need in this area.
Therefore, there is an urgent need to implement
mechanisms for assessing the quality of care pro-
vided in this area [1]. The World Health Organi-
zation (WHO) has developed the concept of Infec-
tion Prevention and Control (IPC), which is a key
component of quality control and patient safety in
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hospitals. Preventing healthcare-associated infec-
tions and reducing the transmission of infections
are the main goals of IPC [2].

The term "Infection Control™ (1C) is defined as
a set of effective organizational, preventive and
anti-epidemic measures aimed at preventing the
occurrence and spread of HAIs based on the re-
sults of epidemiological diagnosis. Implementa-
tion of the infection control system transfers the
main focus of the fight against HAIs to each spe-
cific hospital, where staff set goals and determine
methods to achieve them, constantly collect data
for internal assessment of the situation with HAISs,
and shortcomings are considered as flaws in the
infection control system implemented in a given
hospital, not a specific person [3; 4].

Healthcare workers play an important role in
the effective implementation of infection control
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measures [5]. Hospital infection control practices
should be implemented in hospitals to reduce the
adverse effects of HAIs [6]. The use of Personal
Protective Equipment (PPE) and good hand hy-
giene are important elements of HAI prevention
and control [7]. The first important step in estab-
lishing an effective infection control program is to
identify the knowledge, approaches and methods
currently available to healthcare staff regarding
infection control [8].

Aim

To analyze modern methods of infection pre-
vention and the role of healthcare professionals in
the effective implementation of infection control
measures, according to the data of modern litera-
ture sources.

Results

The term HAI covers a number of infections
that a patient can contract during a hospital stay
for pathology other than the infection in question
[9]. Collectively, these infections pose a serious
public health problem associated with increased
patient morbidity and mortality, as well as an eco-
nomic burden on healthcare systems [10]. Ap-
proximately 10% of hospitalized patients in high-
income countries are affected by HAIs. Develo-
ping countries report significantly higher inci-
dence rates (in some cases, more than 25% of all
hospitalized infections) [11]. In Europe, the prev-
alence of HAIs ranges from 4.6% to 9.3% [12].
The financial costs associated with HAIs are esti-
mated to be between US$28 billion and US$45
billion [13]. In the UK, in 2016-2017, public hos-
pitals recorded more than 650,000 HAIs among
13.8 million inpatients, including 22,800 deaths
[14]. According to Stewart S. et al., HAIs can lead
to a 7.8-day increase in the length of a patient's
hospital stay, with an average of 30 days for pa-
tients with a HAIs and 3 days for patients without
HAIs. The authors of the study concluded that
a 10% reduction in the incidence of AMI could
free up to 5800 bed days [15]. It is estimated that
in 2016-2017, the NHS spent almost £2.1 billion
on the treatment of HAIs [14].

The causes of HAIs are also well understood
and are mainly related to the transmission of po-
tentially pathogenic microbes from patient to
healthcare worker (HCP), which is often associ-
ated with contamination of surrounding or adja-
cent surfaces (e.g. equipment, clothing, sanitary
utensils) [16-18]. Efforts to reduce the risk of such
transmission have largely focused on Hand Hy-
giene (HH) [19], as reflected in the World Health

Organization's 2009 "5 Moments for Hand Hy-
giene" document [20].

It should be noted that hand hygiene in Emer-
gency Departments (ED) cannot be significantly
improved [21-23]. This is a particularly challeng-
ing task, as in most developed countries, the emer-
gency department is the main point of access to
life-saving care for critically ill or injured patients
[24]. In contrast to inpatient departments, the en-
vironment and practices of the ED reflect the in-
creased complexity associated with critically ill or
polytrauma patients and overcrowding, which are
factors that contribute to the relatively low levels
of compliance observed. In particular, Muller M.P.
et al. [22] reported that overcrowding in wards
contributed to lower levels of hand hygiene com-
pliance in ICU. Paradoxically, the high frequency
of invasive procedures performed in ICU provides
an opportunity to improve hand hygiene compli-
ance and reduce the rate of HAIs [22].

Nurses can reduce the risk of infection and co-
lonization by using evidence-based aseptic prac-
tices that reduce the introduction of endogenous
and exogenous microorganisms through invasive
medical devices. Appropriate use of personal pro-
tective equipment and good hand hygiene are par-
amount to reducing the risk of exogenous trans-
mission of infection to a susceptible patient. For
example, microorganisms have been found in the
environment, as well as on surfaces surrounding
the patient, and on portable medical equipment
used in the ward [25].

Proper donning and doffing of Personal Protec-
tive Equipment (PPE) by healthcare staff, fol-
lowed by hand hygiene, will reduce transient mi-
crobial burdens that can be transmitted to them-
selves or others. Good asepsis and infection con-
trol practices have been shown to reduce the
spread of microorganisms between patients, pre-
vent re-transmission, which can lead to outbreaks
among multiple patients or establish a hospital-en-
demic flora in the healthcare environment [26].

An important component of the infection con-
trol program is a set of preventive and anti-epi-
demic measures, which includes [27; 28]:

- optimization of measures to combat and pre-
vent HAIs with different routes of transmission;

- rationalization of the basic principles of hos-
pital hygiene, including the implementation of
measures that can be generally described as "clean
hands";

- improving the effectiveness of disinfection
and sterilization measures, maximizing the use of
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disposable medical instruments and equipment,
and epidemically safe disposal of medical waste.

Surgical Site Infections (SSIs) (formerly re-
ferred to as wound infections) are recorded when
a postoperative infection occurs within 30 days of
surgery (or, in the case of implant surgery, a deep
organ/cavity infection that develops within 90
days of surgery). IDHI is the most common com-
plication in postoperative surgical patients, asso-
ciated with significant morbidity, high mortality
and financial burden for national budgets and in-
dividual patients [28; 29]. The type of surgery de-
termines the proportion of IDHI. [2-36]% of pa-
tients develop IDHI, with the highest risk of de-
veloping this complication in orthopedic patients,
followed by patients undergoing cardiac and intra-
abdominal surgery [12]. Approximately 25% of
patients with SSI develop severe sepsis and shock
and are transferred to intensive care [15; 30].

Numerous domestic and foreign researchers
point to the importance of implementing the IR
system to improve the quality and safety of medi-
cal care in hospitals [31-33]. In particular, Marra
A.R. [34] emphasizes that changing the behavior
of medical staff, namely active participation in
preventive anti-infective measures, helps to redu-
ce morbidity and mortality from ventilator-associ-
ated pneumonia and central venous catheter-re-
lated bloodstream infections.

The results of a study conducted in US hospi-
tals show that general recommendations for the
prevention of HAIs, based on training of medical
staff in hand hygiene before and after any proce-
dure or patient contact, are very effective. They
reduce the incidence of catheter-associated uri-
nary tract infections by 38%, ventilator-associated
pneumonia by 8%, and surgical site infections by
7% [35]. A study in Malaysia suggests that simple
infection control measures, such as hand sanitiza-
tion with alcohol-based disinfectant, can help pre-
vent HAIs and save a significant number of lives,
reduce morbidity and minimize healthcare costs.

Direct or indirect contact with people and con-
tact with contaminated materials are the two main
ways in which infectious diseases are transmitted
from one person to another [36]. Infection control
programs have become standard practice in hospi-
tal settings [37; 38]. Healthcare professionals, in-
fection control experts, health authorities and pa-
tients are concerned about HAIs [39]. All of them
are affected by the transmission of infectious or-
ganisms in healthcare facilities [40].

The first important step in establishing an ef-
fective infection control program is to identify the

knowledge, approaches and methods currently
available to healthcare staff regarding infection
control [8]. Insufficient funding for healthcare in
general, the inability of facilities to implement ef-
fective preventive measures and insufficient train-
ing of healthcare workers, especially nurses, are
just some of the global health constraints that af-
fect infection prevention [41].

Every healthcare worker should practice infec-
tion control as it is one of their medical functions
[42]. In various healthcare organizations, infection
control procedures reduce the incidence of HAIs
and, as a result, are now standard practice in most
healthcare centers in developed countries [43]. To
achieve positive changes in healthcare, it is im-
portant to recognize the dangers and limitations
associated with emerging infectious diseases and
assess how they will affect existing infection con-
trol practices [44].

Infection control is essential to minimize the
occurrence and spread of HAIs in healthcare fa-
cilities. Common factors contributing to the oc-
currence of a HAI include many elements, includ-
ing:

- patient susceptibility due to a weakened im-
mune system;

- widespread use of invasive procedures lead-
ing to antimicrobial resistance;

- inadequate hand hygiene among healthcare
workers;

- contaminated medical equipment and subop-
timal environmental hygiene [12].

In addition, non-compliance with proper steri-
lization methods, overcrowding and insufficient
implementation of standard infection control pro-
tocols all contribute to the spread of HAIs [45].

The Resolution of the Cabinet of Ministers of
Ukraine No.376 on April 21, 2023, amended the
List of ensuring the proper level of healthcare ser-
vices under the contract with the National Health
Service of Ukraine [46]. The list was supple-
mented with minimum requirements for infection
prevention, infection control, counteraction to the
spread of antimicrobial-resistant pathogens and
the quality of bacteriological tests. Accordingly,
the contracting of healthcare facilities for 2024 un-
der the medical guarantees program was carried
out taking into account these requirements [46].

The role of nurses in infection prevention

Preventing infections is a core responsibility of
nurses, who also play a key role in patient educa-
tion and ensuring that all elements of their nursing
practice are based on the latest scientific know-
ledge. As patients' caregivers, nurses are uniquely
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positioned to drive change and raise standards of
care. Nurses can use several methods to provide
a safe environment for patients. The most impor-
tant nursing action for infection prevention is
handwashing, which is a powerful tool in the nurs-
ing arsenal [47-49]. When working with biologi-
cal fluids, nurses should use PPE. They can pro-
vide a safe environment for patients in addition to
performing bedside care. This tactic helps the fa-
cility identify ways to improve the system and pre-
vent future problems [50-52].

Key approaches and strategies to ensure in-
fection control in hospitals

Maintaining infection control in hospitals is es-
sential for the protection of patients, healthcare
staff and visitors [48; 53]. The best methods and
tactics for ensuring infection control in hospitals
are:

Hand hygiene

Hand hygiene is the most obvious, verifiable
and effective measure of infectious control [25;
54; 55] and is essential for preventing and limiting
the spread of infection [49; 56; 57]. According to
numerous studies conducted at the current stage of
medical development, as well as on the basis of
historical experience, it has been proven that the
hands of medical personnel are the main factor in
the transmission of infectious diseases. Thorough
hand washing is one of the best methods to prevent
the spread of infection. Healthcare workers should
wash their hands frequently [58]. Posters with im-
ages promoting the importance of hand hygiene
should be placed near sinks and antiseptic supplies
[59]. According to the WHO "Five Moments"
model, healthcare workers should perform hand
hygiene before and after touching a patient, after
risk of contact with a bodily fluid, before perform-
ing a clean or aseptic procedure, and after touch-
ing the patient's surrounding objects or belongings
[60].

The prevalence of HAIs can be significantly
reduced if everyone practices good hand hygiene
[51].

Personal protective equipment

To stop the spread of infectious organisms
while caring for patients, healthcare workers
should wear proper PPE, such as gloves, gowns,
masks and eye protection [61]. PPE acts as a bar-
rier between healthcare personnel and potentially
infectious materials [62]. Proper wearing and dis-
posal of PPE is essential for safety, and the use of
PPE requires proper training, adherence to proto-
cols, and regular evaluation of infection control
practices [7; 63].

Cleaning the environment

To stop the transmission of diseases, hospital
rooms, equipment and surfaces need to be cleaned
and disinfected regularly [64; 65]. The use of ap-
propriate disinfectants and detergents helps pre-
vent cross-contamination [66]. By maintaining
a clean and hygienic environment, hospitals can
create a safer environment for patients, contri-
buting to their recovery and well-being [67; 68].

Screening and isolation

To prevent the spread of infection to other pa-
tients, people infected with MultiDrug-Resistant
Organisms (MDROs) should be identified through
screening and isolation [69; 70]. Hospitals usually
have protocols in place to screen patients on ad-
mission. Isolation measures are used to separate
patients with known or suspected infectious dis-
eases from others to prevent the spread of infec-
tion [71].

Education and training

To ensure that healthcare staff is up-to-date
with best practices, they should receive ongoing
education and training on infection prevention, in-
cluding an understanding of the infection chain,
transmission routes and prevention strategies.
Training should include the implementation of
standard precautions, which are the basic infection
prevention measures used for all patients [72].

Sterilization and disinfection

To prevent the transmission of infections, all
medical equipment, especially reusable equip-
ment, should be sterilized or disinfected before
use. Sterilization is typically used for critical med-
ical equipment that comes into contact with sterile
body tissue. Disinfection is the process of reduc-
ing the number of microorganisms on surfaces, in-
struments, or in the environment to a level that is
considered safe [9; 73; 74].

Surveillance and reporting

Outbreaks of infectious diseases should be de-
tected and reported, and appropriate control
measures should be implemented in hospitals [58;
75]. A functioning surveillance system is forward-
looking, accurately identifies the risk group and
predicts the outcome of infection control efforts
[76; 77]. Reporting is the process of communi-
cating surveillance data to the relevant authorities
or organizations responsible for monitoring and
regulating infection control practices [78].

Vaccination

Healthcare workers must be vaccinated against
infectious diseases to stop the transmission of
disease. Vaccination of healthcare workers is es-
sential to protect their health and prevent the ac-
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quisition and spread of infections. Vaccination me-
thods include both routine and emergency proce-
dures [7; 78; 79].

Technology innovation in hospital infection
control

Improvements in hospital infection control
have been driven largely by technology and inno-
vation.

Ultraviolet (UV) disinfection systems

Ultraviolet light kills bacteria and viruses by
exposing them to ultraviolet radiation. UV disin-
fection systems are used in hospitals to disinfect
patient rooms, operating theatres and other areas
where infectious organisms may be present. These
systems use UV lamps to reduce the risk of HAIs
[80].

Electronic monitoring of hand hygiene

One of the best strategies for stopping the
spread of infection in hospitals is to maintain good
hand hygiene. This technology can help hospitals
identify areas of poor hand hygiene compliance
and improve overall compliance. Electronic hand
hygiene monitoring systems use sensors to track
when healthcare staff enter and leave patient
rooms and can track whether they wash their
hands or use hand sanitizer [54; 77].

Antimicrobial surfaces

In hospitals, bed rails and door handles are two
frequently touched objects that can harbor bacteria
and viruses. Antimicrobial surfaces are designed
to kill viruses and bacteria as soon as they are
touched, reducing the chance of infection trans-
mission. Usually copper or silver is used, which
have antibacterial properties [50; 73].

Improved air filtration systems

In healthcare facilities, especially in areas such
as operating theatres and intensive care units, in-
fections can spread through the air. Modern air fil-
tration systems can remove germs and viruses, as
well as other airborne particles. These systems can
reduce the risk of airborne infection [77].

Electronic patient monitoring

By using electronic patient monitoring systems
to track vital signs and other medical data,
healthcare providers can identify patients who
may be at risk of infection. When a patient's con-
dition changes, these systems can notify the rele-
vant healthcare providers, allowing for earlier in-
tervention and reducing the risk of infection [40].

Difficulties in implementing effective infec-
tion control in hospitals

The transition to new practices may be met
with reluctance or hesitation by healthcare wor-
kers, stemming from comfort and familiarity with

established procedures. Accepting change in health-
care facilities can be challenging and requires ex-
tensive training and support mechanisms. Provi-
ding detailed education, demonstration and ongo-
ing guidance is crucial to facilitate a smooth tran-
sition and ensure effective implementation of new
infection control measures.

Effective infection control depends to a large
extent on the availability of adequate resources.
These cover a range of needs, such as sufficient
PPE, access to high quality cleaning products, fi-
nancial support for maintenance and procurement,
and well educated staff [39]. Ensuring strict clea-
ning protocols, adequate isolation measures and
strict adherence to infection control practices are
crucial in managing the constant high flow of pa-
tients and visitors [81]. A single and standardized
approach cannot effectively meet the diverse
needs of patients with different medical problems.
Adapting infection control measures to specific
conditions is becoming a challenge. Implementa-
tion of a flexible approach is essential for full in-
fection control in healthcare facilities [66].

Establishing robust communication strategies
and encouraging interdisciplinary collaboration
are crucial to ensure cohesive infection control ef-
forts [25; 72]. Without adequate education and on-
going training programs, healthcare workers may
lack the skills and knowledge to accurately imple-
ment preventive measures. Investing in compre-
hensive training initiatives and continuing educa-
tion programs is crucial to ensure that healthcare
workers have the knowledge they need to effec-
tively control infections [81]. Despite the efforts
of healthcare professionals to educate and encour-
age patients to follow infection control practices,
individual behavior and attitudes towards these
practices may vary. Educating patients, clearly
communicating the importance of these measures
and creating an enabling environment for compli-
ance are important strategies to reduce the risk of
patient behavior in spreading infection in health-
care settings [72].

Enforcement and monitoring

Hospital infection control measures designed
to stop the spread of infectious diseases among pa-
tients, healthcare workers and visitors must be ac-
companied by compliance and monitoring to be
effective, continually updated and reviewed, and
based on current evidence-based guidelines [48;
61]. All hospital staff should be trained in infec-
tion prevention. Continuous education, multiple
training sessions, reminders and feedback on com-
pliance with these guidelines are essential [81; 82].
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Open communication with patients, visitors
and healthcare professionals can help identify ar-
eas for improvement and promote compliance
with infection control protocols [83]. By effec-
tively implementing and monitoring infection
control measures, hospitals can help prevent the
spread of infectious diseases and protect the health
of patients, healthcare workers and visitors [84].

The future of hospital infection control

Hospitals are using Artificial Intelligence (Al)
and Machine Learning (ML) to proactively detect
and contain the spread of infections. Al-based sys-
tems monitor staff compliance with hand hygiene
rules and detect infections on surfaces, alerting
staff to the need for timely intervention [50]. Tel-
emedicine has become a vital tool in the fight
against infections, allowing for remote consulta-
tions and monitoring. Healthcare workers can re-
motely receive education and training on infection
prevention methods, reducing the risk of infection
transmission in healthcare facilities [47; 68].

Hospitals are exploring advanced sanitation
techniques such as ultraviolet light, electrostatic
spraying and hydrogen peroxide vapor to effec-
tively clean surfaces and equipment. These tech-
nologies not only increase cleaning efficiency, but
also significantly reduce the need for large amo-
unts of labor, thereby optimizing costs [84]. Envi-
ronmental monitoring systems provide real-time
data on factors such as temperature, humidity and
air quality that affect infection control [83]. Anti-
biotic stewardship programs are critical to pre-
venting the development of infection-resistant in-
fections.

Hospitals are developing comprehensive anti-
microbial stewardship initiatives to optimize anti-
biotic use, thereby reducing the risk of antibiotic-
resistant infections [62; 66]. Hospitals are integra-
ting infection control into broader patient safety
programs, recognizing its critical role in overall
patient safety. Prioritizing infection prevention,
early detection and rapid response to outbreaks
within these programs is essential for effective
control [62]. Hospitals promote collaboration to
combat the spread of infections, recognizing that
infection control is a shared responsibility.

This involves sharing best practices, informa-
tion and resources between healthcare facilities.
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to contribute to infection prevention in the future
[74]. Providing patients with knowledge about in-
fection prevention methods makes a significant
contribution to reducing the incidence of HAIs
[79; 85].

Conclusions

Hospital infection control is essential for pro-
tecting patients, healthcare workers and the wider
community from HAIs. The complexity of the
challenges, from high patient turnover to the di-
versity of patient conditions, underscores the need
for robust strategies. These strategies include best
practices such as strict hand hygiene, PPE, envi-
ronmental cleaning, surveillance, and innovative
technologies such as artificial intelligence and UV
disinfection systems. Overcoming the challenges
requires resource allocation, effective communi-
cation, continuous education and patient participa-
tion.

The future of infection control lies in the adop-
tion of advanced technologies, integrating infec-
tion control into patient safety initiatives, encour-
aging collaboration and empowering patients. Ul-
timately, by actively involving patients in their
own care, promoting education and awareness,
a culture of infection prevention can be develo-
ped, leading to a safer healthcare environment for
all. As hospitals evolve, these trends and opportu-
nities will shape the future of infection control,
emphasizing a proactive commitment to patient
safety and well-being.
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IN WOMEN OF REPRODUCTIVE AGE

Lutsenko K.V., Bolokadze E.O.

Kharkiv National Medical University, Kharkiv, Ukraine

https://doi.org/10.35339/ic.2025.12.2.1bo

ABSTRACT

The implementation of systematic cervical screening programs significantly reduces the inci-
dence and mortality of cervical cancer, which is proven by the experience of countries with de-
veloped screening systems. This short scientific report highlights the role of a nurse in the process
of cervical screening in women of reproductive age as a key link in the system of early detection
of cervical cancer. Attention is focused on the importance of nursing intervention not only at the
stage of biomaterial collection, but also in the process of informing, counseling, psychological
support of patients, keeping records and monitoring repeated screening. Modern approaches to
screening are analyzed, in particular, Papanicolaou test, human papillomavirus testing, co-testing,
as well as the organizational component of nursing work. It is emphasized that timely detection
of precancerous conditions is possible provided that the nurse's work is professionally performed,
quality standards are observed and the female population is regularly covered by preventive pro-
grams. Thus, nurses perform key functions in the implementation of cervical screening programs,
providing organizational support, information and educational work with the population, direct
screening procedures and further monitoring of patients. Expanding the powers of nurses and
developing their competencies in the field of cervical screening allows solving the problem of
staff shortage, increasing the availability of preventive services and ensuring timely detection of
precancerous changes in the cervix. Improving the training of nurses and standardizing their ac-
tivities in the field of cervical screening creates the basis for full use of the potential of paramed-
ical personnel in the prevention of cervical cancer. The implementation of a structured approach
to organizing the work of nurses during cervical screening will ensure an increase in the overal |
effectiveness of screening programs and an expansion of coverage of target population groups.

Keywords: prevention, cervical cancer, Papanicolaou test, human papillomavirus, women's

health.

Cervical cancer, as one of the most common
oncological diseases in women, continues to pose
a serious threat to women's health in the world, in-
cluding in Ukraine, where more than three thou-
sand new cases of this disease are registered annu-
ally [1]. Despite the availability of effective me-
thods of prevention and early detection, in particu-
lar cervical screening, a significant part of women
of reproductive age do not undergo examination
due to lack of awareness, fear or unavailability of
medical services. Particular attention should be
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paid to the fact that cervical cancer has a long la-
tent course and may not manifest clinically for
years, which reinforces the importance of regular
screening as a tool for detecting precancerous
changes and pathologies at the preclinical stage. In
this system, the nurse plays a leading role, because
it is she who ensures the organization of the pro-
cess, communicates with patients, carries out tech-
nically correct collection of material for cytologi-
cal or HPV (Human PapillomaVirus) examina-
tion, builds trust in the health care system and mo-
tivates women to participate in screening pro-
grams. Such a multidisciplinary approach to nurs-
ing activities ensures not only high-quality perfor-
mance of medical procedures, but also increases
the effectiveness of the overall cervical cancer
prevention strategy in the country.

Cervical screening is an effective tool for the
prevention of cervical cancer, allowing the detec-
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tion of pathological changes in the epithelium at
an early stage, when treatment is most effective.
Women of reproductive age are the main group
that needs regular screening, especially between
the ages of 25 and 49. The essence of screening is
to conduct tests, in particular the PAPanicolaou
(PAP) test, the HPV test, as well as visual methods
that allow determining the presence of precancer-
ous or early malignant changes. The nurse plays
a key role in organizing this procedure, as she is
usually the patient’s first point of contact. She per-
forms a number of tasks: explains the essence of
screening, provides instructions on preparing for
the examination, ensures compliance with infec-
tious safety and ethical standards, which is ex-
tremely important for building patient trust in the
healthcare system [1].

The procedure begins with preparation: the pa-
tient is explained that before taking the smear, it is
necessary to abstain from sexual intercourse for 48
hours, not to use vaginal products, not to undergo
ultrasound or other gynecological examination,
not to douche. The nurse also records the date of
the last menstrual period, checks for complaints,
pregnancy, or hormonal therapy, as these factors
may affect the results. Taking the material is a re-
sponsible technical procedure. The nurse must
clearly know the anatomical features of the cervix
and the transformation zone — it is from it that
a sample of the epithelium for cytological exami-
nation is taken. Violation of the technique can lead
to an uninformative smear, and this is the risk of
missing dysplasia or cancer. Therefore, nursing
competence is the key to high-quality diagnostics
[1; 2]. After taking the material, the nurse applies
the sample to a slide or places it in a liquid me-
dium, depending on the type of test. In the future,
it is important to correctly label the material and
draw up accompanying documentation. Lack of
clear labeling or errors in data can lead to lost re-
sults or confusion, which will negatively affect
further treatment.

Equally important is the nurse’s role in explai-
ning the results to patients. For example, a nega-
tive result does not always mean the complete ab-
sence of pathology, especially if the material was
taken incorrectly. And a positive result does not
mean cancer, but only the need for further diag-
nostics — colposcopy or biopsy. The nurse also
records the date of the examination in the registra-
tion card or electronic database, ensuring the for-
mation of a plan for further repeated testing. Ac-
cording to international recommendations [3], the
PAP test is repeated every 3 years, and co-testing —

every 5 years. Monitoring these deadlines is ano-
ther duty of the nurse.

In institutions implementing a mass screening
program, nurses participate in the formation of
lists of women to be tested. They send out invita-
tions, make phone calls, make reminders and con-
duct surveys, and also participate in the creation
of mobile medical points to reach the rural popu-
lation, where access to gynecological care is lim-
ited. A separate area of work is interaction with
general practitioners and obstetricians-gyneco-
logists. Nurses transmit results, participate in doc-
umentation, and may be present at consultations
and follow-up examinations. Their function is to
coordinate the process and accompany the patient
at all stages [1; 3].

Educational and outreach activities are also im-
portant. Nurses conduct conversations in groups,
schools, colleges, create information booklets, vi-
deos, and social networks. This allows them to
form a culture of prevention and raise public awa-
reness about the risks of cervical cancer and the
need for vaccination and screening. Vaccination
against the human papillomavirus is another vec-
tor of activity. A nurse performs vaccinations,
keeps records of those vaccinated, informs about
adverse reactions, and monitors the condition after
vaccination. She also answers questions from par-
ents, adolescents, and adult women, and explains
the mechanism of action of the vaccine and its ef-
fectiveness [4; 5].

Nurses working in screening programs need
not only clinical expertise but also strong ethical
qualities, such as empathy, tact, and patience.
Women are often shy or afraid of a gynecological
examination, so it is the friendly attitude of a nurse
that can change their attitude towards the exami-
nation and motivate them to undergo regular
screening. Professional training of nurses in the
field of cancer prevention is one of the priority
areas for improving the quality of primary health
care. Specialized training, advanced training
courses, simulation training help to form the ap-
propriate level of competencies to fulfill this mis-
sion. Special attention should be paid to the stan-
dardization of nurses' actions at all stages of cer-
vical screening. Universal protocols developed by
the Ministry of Health of Ukraine and WHO pro-
vide for the consistent implementation of clearly
defined procedures — from informing the woman
to monitoring the results of the analysis [6]. At the
same time, there is variability in the level of train-
ing of nursing staff and the organization of the
procedure itself in different medical institutions.
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This requires constant internal quality audits, staff
training, and creating conditions for equal access
of patients to quality examinations.

For clarity, below is a summarized Table that
demonstrates the key stages of screening and the
nurse's functions at each of them.

Within the framework of integrated medical
care, which involves a personalized approach to
the patient, a nurse can act as a coordinator of the
screening process. She knows when and who to
invite for a repeat examination, who to appoint
a consultation with a gynecologist or oncologist,
and is also able to navigate the regulatory docu-
ments regulating the frequency of examinations.
The problem of screening coverage of women
from socially vulnerable groups — rural residents,
women with disabilities, patients who do not have
permanent access to medical services — is espe-
cially relevant. A nurse can be the link that will
ensure communication between the patient and the
health care system: through field visits, telephone
reminders, participation in joint social initiatives.
An additional component of the effective work of
a nurse is the introduction of digital technologies
into the screening system. Maintaining electronic
databases, integration with laboratory platforms,
automatic generation of invitations and reminders —
all this greatly facilitates the coordination of the
process and minimizes the risks of losing a patient
in the surveillance system.

It is also necessary to focus on the legal and
ethical component of a nurse's activities. Each ma-
nipulation should be accompanied by informed
consent, confidentiality, and a safe and comforta-
ble environment for the patient. Violation of these
principles can lead not only to legal consequences,
but also to a loss of trust in the medical system as
awhole. In the context of the general reform of the
medical system of Ukraine with an emphasis on
primary health care, the role of a nurse is being
transformed: from a doctor's assistant to an auto-
nomous specialist capable of independently con-
ducting a number of preventive measures, inclu-
ding screening procedures. This requires both re-
gulatory support and a change in the attitude to-
wards the profession on the part of patients and
colleagues. The effectiveness of cervical scree-
ning largely depends on the professional training,
responsibility, initiative, and ethical maturity of
nurses. They perform not only technical work, but
also form a culture of preventive examination, be-
come leaders in matters of preserving women's
health, which is extremely important in modern
medical practice [7-9].

Conclusions

The role of a nurse in the cervical screening
procedure is key and multifaceted, since it is she
who provides the full cycle of support for a wo-
man — from the first information to repeated con-
trol after receiving the results. In the context of

Table. Key stages of screening and the functions of a nurse

Screening stage

Nurse's tasks

Information and preparatory
stage ing the office

Informing the patient, interviewing, signing informed consent, prepar-

Preparing for the examination

Clarification of the anamnesis, verification of compliance with recom-
mendations before the procedure

Biomaterial collection o
sterility

Performing a swab from the transformation zone, observing asepsis and

Documentation preparation ;
counting forms

Sample labeling, filling out the accompanying form, registration in ac-

Organization

of laboratory research ing results

Transfer of material to the laboratory, control of deadlines and obtain-

Providing clarifications
on the results

Explaining to the patient the meaning of the result, recommendations
for further actions

Organization of re-examination | Formation of a screening schedule, keeping reminder records

Communication with doctors

Transfer of results, participation in multidisciplinary discussions

Educational and outreach

activities campaigns

Conducting classes, conversations, participating in public awareness

HPV vaccination

Conducting vaccinations, recording data, monitoring adverse reactions

INTER COLLEGAS. Vol. 12, No.2 (2025)

ISSN 2409-9988



NURSING

modern medical practice, a nurse performs not of a modernized medical system. Only in condi-

only technical functions related to the collection tions of interdisciplinary interaction, ethical sensi-

of material, compliance with sterility protocols tivity, scientific validity of actions, and high trust

and documentation, but also performs the impor- in medical personnel can the full functioning of

tant mission of an educator, psychologist, coordi- the cervical screening system and a significant im-

nator and partner of the patient. Her ability to con- provement in women's reproductive health in

vey the essence of screening, reduce the patient's Ukraine be ensured.

anxiety, provide recommendations for prevention

and a healthy lifestyle, as well as help navigate DECLARATIONS:
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ABSTRACT

Background. Papillary Thyroid Carcinoma (PTC) is the most frequently diagnosed malignant
neoplasm of the endocrine system, accounting for more than 80% of other histopathological types
of thyroid cancer worldwide, including Ukraine. Both overweight (Body Mass Index (BMI)
[25.0-29.9] kg/m?) and obesity (BMI >30 kg/m?) might be considered a risk factor for PTC de-
velopment. Besides, it may be associated with negative clinical characteristics such as obesity and
overweight or biological aggressiveness of PTC such as larger tumor size, invasion to thyroid
structures or adjacent neck tissues, metastatic spread etc., which are not sufficiently studied in
Ukraine.

Aim. To investigate and evaluate the features of the overweight and obesity in the patients
with PTC and compare them with patients with PTC and normal weight.

Materials and Methods. Our study involved 91 patients with the diagnosis of PTC who un-
derwent surgical treatment at Verum Expert Clinic (Kyiv, Ukraine). The study groups consisted
of 65 patients with PTC and overweight/obesity (BMI >25 kg/m?), and 26 patients with PTC and
normal weight. Written informed consent to participate was obtained from all patients, and the
study was approved by the local ethical committee. The non-parametric Mann-Whitney U test
was applied to compare quantitative variables between groups. Categorical variables were com-
pared using Fisher's exact test (two-tailed). Statistica 12 (TIBCO Software Inc., USA) and Graph-
Pad Prism 10 (GraphPad Software, LLC, USA) statistical software were used for data analyses.
Statistical significance was set at p<0.05.

Results. A statistically significant difference was found in the frequency of lateral neck dis-
section: it was performed in 12 (46%) patients with PTC and normal weight, compared to 22
(34%) patients with PTC and overweight/obesity (p=0.031).

Conclusions. Overweight and obesity are highly prevalent among patients with PTC in our
cohort. However, the higher rate of lateral neck dissection in the normal-weight group suggests
that factors other than BMI, possibly related to preoperative diagnosis, played a more critical role
in surgical planning in this study.

Keywords: cancer risk, lymph node excision, neoplasm invasiveness, body mass index, thyroid
neoplasms, risk factors.

Introduction its generally indolent behavior and excellent prog-
Papillary Thyroid Carcinoma (PTC) is the most nosis [1]. Recent studies suggest a potential link
common type of thyroid cancer, characterized by between overweight, defined as a Body Mass Index
(BMI) >25 kg/m?, and an increased risk of PTC
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weight can influence thyroid hormone regulation
and immune responses, potentially contributing to
tumor development.

Epidemiological data indicate that individuals
with higher BMI are more likely to develop PTC,
underscoring the importance of weight manage-
ment for cancer risk reduction. Although the exact
mechanisms remain under investigation, the con-
nection between overweight and PTC highlights
the need for integrated approaches in prevention
and early detection strategies [4; 5]. It is worth
mentioning that obesity is a known risk factor for
certain malignant neoplasms, not only type 2 dia-
betes mellitus. The body waist measuring might
be also considered for the obesity diagnosis and
management [6].

Obesity and overweight might have an impact
on PTC carcinogenesis through the negative ac-
tions on cell proliferation, differentiation, apopto-
sis. Also, when assessing clinical and clinical-
morphological parameters, cohorts evaluate vari-
ous indicators, taking into account modern clinical
practices in various medical specialties, which
may have an impact on all organs and systems, in-
cluding in the context of the war in Ukraine [7-9].

Research [10] suggests various drugs against
inflammation and oxidative stress in relation to
thyroid cancer. Previous publication by Song S. et
al. showed that patients with PTC have elevated
levels of the inflammatory molecules, suggesting
a potential link between obesity-induced systemic
inflammation and the development of PTC [11].
Gross signs, such as tumor proliferation into the
adjacent tissues, are important prognostic indica-
tors [12; 13]. It is worth mentioning that little is
investigated in Ukraine concerning the relation-
ship of overweight and obesity with PTC.

Aim of the study was to investigate and evalu-
ate the features of PTC in obese and overweight
patients and compare them with patients with PTC
and normal weight.

Materials and Methods

A total of 91 patients diagnosed with PTC, who
underwent surgical treatment at the Verum Expert
Clinic (Kyiv, Ukraine), were included in the
study. Body Mass Index (BMI) was calculated as
weight in kilograms divided by the square of
height in meters (kg/m?) [2]. To assess the associ-
ation between elevated BMI and PTC characteris-
tics, the patients were stratified into two groups:
the overweight/obesity group (BMI >25 kg/m?,
n=65), which comprised patients with overweight
(BMI [25.0-29.9] kg/m?) and obesity (BMI >30 kg/m?),
and the normal weight group (BMI <25 kg/m?,

n=26). The clinical and histopathological data
were compared between these groups.

Various pathohistological and clinical parame-
ters such as weight, height (BMI constituents),
gender, tumor size, neck dissection types were re-
trieved from the archived medical records. Pre-
operatively, all patients underwent physical exam-
ination, measuring thyroid hormones, assessment
of electrolytes, serum glucose, liver enzymes, ioni-
zed calcium (Ca?"), and coagulation testing. Ultra-
sound examination of the thyroid gland was per-
formed in all patients using the Thyroid Imaging,
Reporting and Data System (TIRADS) scale. Fi-
ne-needle aspiration biopsy was performed for all
patients with thyroid nodules, followed by its cy-
tological analyses by Bethesda classification [14].
Dissection of central compartment was not per-
formed in the absence of suspicion of PTC at the
preoperative stage TBSRTC (Thyroid, Bethesda,
System for Reporting, Thyroid Cytology) cate-
gory 2, in the absence of macroscopic extension to
the locoregional lymph nodes at operation [15].

The diagnosis was verified pathohistologically
according to the World Health Organization clas-
sification of endocrine tumors [16]. Fluorescence-
guided surgery was performed for better verifica-
tion of parathyroid glands in accordance with pre-
viously published protocols and equipment [17].
During thyroid surgery, the surgical team visually
identified the parathyroid glands. Subsequently,
the surgical field was analyzed using one of the
available imaging systems. The confirmation of
the visually identified parathyroid glands, along
with their Near-Infrared Autofluorescence (NIRAF),
was considered for guiding further surgical deci-
sions. NIRAF was assessed using the Fluobeam-
800 or Fluobeam LX imaging systems (Fluoptics,
France). These systems are equipped with a Near-
InfraRed (NIR) camera, a console for adjusting
the NIR signal, and a touchscreen monitor. The
NIRAF signal was evaluated after turning off the
operating lights. Additionally, to enhance fluores-
cence imaging, an intravenous injection of the
fluorophore Indocyanine Green (ICG) was admi-
nistered. The parathyroid NIRAF signal was as-
sessed by manually holding the NIR camera ap-
proximately 20 cm above the surgical field. No
quantitative parameters were measured.

Ethical approval for the study was obtained
from the local Ethical Committee of the Verum
Expert Clinic. The study was conducted according
to Helsinki Declaration and Ukrainian ethical
standards. An informed consent to participate was
received from all patients. This study was conduc-
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ted in accordance with the ethical principles of the
World Medical Association Declaration of Hel-
sinki (1964—2024) and complied with the legisla-
tion of Ukraine, including the Laws "On Protec-
tion of Human Rights in Biomedical Research"
(2006) and "On Personal Data Protection™ (2010).
Non-parametric statistical analyses were used for
data evaluation processing by applying Mann-
Whitney test, Fisher’s exact test (two-tailed). The
difference between the study groups was conside-
red as significant with p<0.05.

Results and Discussion

Analyses of the parameters from the 91 pa-
tients revealed that group of the patients with PTC
and overweight were 65 (71%) patients and the
group of patients with PTC and normal weight
were 26 (29%) patients (p<0.05). The analyses of
clinical and morphological features of the studied
groups of patients are shown in Table.

26 (29%) patients, in whom PTC was present
against the background of normal body weight
(BMI [18.0-24.9] kg/m?). The results of data ana-
lysis based on this distribution of patients with
PTC by groups are shown in Table.

The distribution indicated that overweight/obe-
se patients outnumbered normal weight patients
by 42%, indicating obesity as a significant factor
associated with PTC. Further analysis of the data
showed that the mean age at diagnosis was 46.2
years in PTC patients with BMI >25 kg/m?, which
was slightly higher than the similar figure of 41
years in PTC patients with a normal body weight
(U=610; p=0.039). There were no significant chan-
ges found among the following morphological that
indicators were evaluated: locoregional lymph no-
des, multifocal growth of bilateral lesions of the
thyroid lobes, the presence of psammoma bodies,
invasion of thyroid structures, extrathyroid spread,

Table. Analyses of the clinical characteristics of the of the patients with papillary thyroid carcinoma
in relation to the weight of the patients

PTC overweight | PTC normal weight val
Parameters (n=65) (n=26) p-values
Females, abs. (%) 46 (71) 22 (85) n/s
Males, abs. (%) 19 (29) 4 (15) n/s
Age, years, abs. (%) 46.2 (22.3-74.6) 41 (20.2-70.6) 0.039
Mean age at diagnosis in years (range) 46.2 (22.3-74.6) 41 (20.2-70.6) 0.039
Mean size of carcinoma, cm (range) 1.18 (0.15-4.0) 0.95 (0.2-2.7) n/s
Central compartment neck dissection, abs. (%) 60 (92) 25 (96) n/s
Lateral compartment neck dissection, abs. (%) 22 (34) 12 (46) 0.031

Notes: PTC — papillary thyroid carcinoma; n/s — non-significant at statistical analyses (p>0.05).

According to our results, both obesity and over-
weight are more frequently diagnosed in females
as well as other clinical and histopathological pa-
rameters, which is in line with previously public-
shed reports [6; 18; 19]. Among various pathologi-
cal features, invasive characteristics of PTC are
considered as one of the unfavorable features of
PTC [20; 21]. The macroscopic spread of PTC is
and remains a significant risk factor for patient
prognosis and surgical treatment tactics [6; 18; 19;
22; 23]. Considering the possible associations not
only of obesity, but also of the generally negative
impact of BMI >25 kg/m?, the hypothesis regard-
ing the generally negative impact of excess weight
was tested. The 91 patients with PTC were divided
into two study groups — PTC with BMI >25 kg/m?,
which included 65 (71%) patients, and a group of

etc. Further analysis of the data was carried out re-
garding the volume of neck dissection: a signifi-
cant difference in the frequency of lateral neck
dissection was found. Upon further evaluation of
this clinical material of 91 patients with PTC and
overweight or obesity, a lower frequency of lateral
neck dissection was found in 22 (34%) patients
with PTC with BMI >25 kg/m? than in 12 (46%)
patients with PTC with normal weight (U=650; p=
=0.031). The performance of central neck dissec-
tion was practically the same in both study groups —
in 92% of patients with PTC with BMI >25 kg/m?
and in 96% of patients with PTC with normal
weight (p>0.05). Despite the comparable inciden-
ce of histologically confirmed metastases in the
lateral lymph nodes (29% in the overweight/obe-
sity group vs. 31% in the normal weight group,
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p>0.05), lateral neck dissection was performed
significantly less frequently in patients with BMI
>25 kg/m?. This discrepancy suggests that factors
other than the confirmed nodal disease may have
influenced the decision to perform lateral neck
dissection. These results are consistent with data
from other publications and trends in considering
obesity as a negative factor in malignant tumors.

Conclusions

1. Overweight and obesity are highly prevalent
among patients with papillary thyroid carcinoma
in our study cohort.

2. Patients with normal weight underwent late-
ral neck dissection significantly more often than
patients with overweight/obesity.

3. This difference does not appear to be direct-
ly linked to a higher incidence of confirmed lateral
compartment metastases, suggesting that factors

other than BMI, such as challenges in preoperative
assessment of patients with higher BMI, may have
influenced the surgical planning.
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STATISTICAL CHARACTERISTICS OF GROUPS OF ELDERLY PATIENTS
WITH GONARTHROSIS AGAINST THE BACKGROUND
OF OVERWEIGHT OR OBESITY
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ABSTRACT

Background. The aging of the population, the prevalence of gonarthrosis, and the epi-
demic of overweight highlight the relevance of the study.

Aim. To determine the effectiveness of the treatment algorithm for persons of older age
groups with gonarthrosis of the I1-111 degree and functional insufficiency of the I-11 degree,
excessive body weight in the conditions of martial law by means of statistical processing
of the obtained results.

Materials and Methods. The study continued during 2022—-2025 in the polyclinic of the
Municipal Non-Profit Enterprise of the Kharkiv Regional Council "Regional Clinical Hos-
pital”. 100 older patients with gonarthrosis of I1-I11 degree and functional insufficiency of
I-11 degree, and overweight, who were divided into three groups according to treatment
tactics, were examined. Group | and Group Il patients received oral chondroprotectors and
used articulated orthoses. After 3 months, patients of Group | were injected with hyaluronic
acid intra-articularly during a follow-up examination. Patients in all groups received topical
and oral non-steroidal anti-inflammatory drugs. All patients signed a consent to participate
in the study. Statistical processing of the Lequesne index and Western Ontario & McMaster
Universities Osteoarthritis index was carried out using SPSS 27 (IBM, USA).

Results and Conclusions. According to the Kolmogorov-Smirnov criterion, the normal
distribution of the studied indicators was confirmed. Combined treatment of patients of
Group | (orthoses, chondroprotectors and hyaluronic acid) proved to be statistically and
clinically effective in older patients with gonarthrosis of 11-111 degree and functional insuf-
ficiency of I-11 degree against the background of overweight. Group Il patients needed
further optimization of treatment, and Group Ill — active intervention. The results obtained
were similar to some foreign and domestic studies.

Keywords: degenerative-dystrophic diseases, body mass index, Lequesne index, Western On-

tario & McMaster Universities Osteoarthritis index.

Introduction

The aging of the population is illustrated by
the balance between age groups under 5 and over
65 years of age, which is steadily shifting to-
wards older age groups [1-3].

According to many researchers, we are ob-
serving an increase in the share of degenerative-
dystrophic diseases, among which lesions of the
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lower extremities predominate, and the knee joint
is most often affected. Pronounced debilitating
pain syndrome with impaired function of the knee
joint, and impaired statics and dynamics of gait re-
duce the quality of life and can lead to loss of so-
cial adaptation and disability in the category of pa-
tients older than 55 years. All this, together with
an increase in the number of people with excess
body weight and obesity, leads to the prevalence
of degenerative-dystrophic diseases in the world
in general and in Ukraine in particular [4-6].
Taking into account the military situation in
Ukraine, the question arose about the possibility
of treating elderly patients with gonarthritis
against the background of overweight and obesity
to improve the quality of life and increase func-
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tional capabilities. To control the dynamics of the
results, an observation map was developed using
questionnaires based on the Visual Analogue
(pain) Scale (VAS), Lequesne indexes and the
Western Ontario & McMaster Universities Osteo-
arthritis index (WOMAC), and measurements of
movement volumes, joint girth, weight, and the
displacement test. To verify the obtained indica-
tors, it was decided to check them statistically.

The aim of study was to determine the effec-
tiveness of the treatment algorithm for persons of
older age groups with gonarthrosis of the 11111 de-
gree and functional insufficiency of the I-Il de-
gree, excessive body weight in the conditions of
martial law by means of statistical processing of
the obtained results.

Materials and Methods

The study continued during 01.2022-04.2025
in the polyclinic of the Municipal Non-Profit En-
terprise of the Kharkiv Regional Council "Re-
gional Clinical Hospital". 100 older patients with
gonarthrosis of 11-111 degree and functional insuf-
ficiency of I-11 degree, and overweight, who were
divided into three groups according to treatment
tactics, were examined. Women accounted for
60% among all patients.

Group | and Group Il patients received oral
chondroprotectors and used articulated orthoses.
After 3 months, patients of Group | were injected
with hyaluronic acid intra-articularly during a fol-
low-up examination. Patients in all groups re-
ceived topical and oral non-steroidal anti-inflam-
matory drugs.

General criteria for inclusion in the groups: age
over 65 years, gonarthrosis I1-11l degree, body
mass index greater than 25 kg/m?. Indicators dur-
ing examinations (initial, after 3, 6 and 12 months)
were studied. For data analysis, a consolidated ta-
ble was created, which was filled out during ex-
aminations, consisting of 17 columns and 4 lines
for each patient. Each patient was assigned a code:
the first Roman numeral indicated the group, and
the second number was the patient’s ID within the
group (from 1 to 30 in the Group I and Group II;
and from 1 to 40 — in the Group I11), during exam-
inations the following parameters were entered:
age (years, months), sex, weight (kg), height (m),
amplitude of movements in the knee joint during
flexion and extension in degrees, girth knee joint
in cm; use of orthoses, visual analog scale ques-
tionnaire data, Lequesne index, Western Ontario
and McMaster University Osteoarthritis Severity
Index (WOMAC), and physical activity.

In addition, clinical data were entered into the
consolidated table with the code M17 and clarifi-
cation of the diagnosis of 11-111 gonarthrosis with
functional insufficiency of the joint I-1l degree,
disturbance of statics and dynamics of gait, over-
weight or obesity, indicating the degrees accord-
ing to the International Classification of Diseases
of the 10" revision.

The criteria for inclusion in a certain group are
treatment tactics, namely: the use of orthoses and
chondroprotectors in the I and Il groups, intra-ar-
ticular injection of hyaluronic acid only in the |
group.

All patients signed a consent to participate in
the study. Statistical processing of the Lequesnhe
index and Western Ontario & McMaster Univer-
sities Osteoarthritis index was carried out using
SPSS 27 (IBM, USA).

Results and Discussion

To check the normality of data distribution, the
Kolmogorov-Smirnov test was used, which con-
firmed the normal distribution of the studied indi-
cators.

The groups were compared and the following
results were obtained: in the Group I, the
WOMAC index at the initial reception was on ave-
rage M=49.43+0.504, after 3 months this indicator
was M=43.07+3.581, after 6 months after the start
of treatment this indicator changed to M=38.20+
+3.718, and after 12 months — M=30.13+1.852; in
Group 11, the WOMAC index at the initial recep-
tion was on average M=49.434+0.504, after 3
months this indicator was M=44.67+2.998, after 6
months after the start of treatment this indicator
changed to M=40.73+4.127, and after 12 months —
M=31.27£1.999; in Group III, the WOMAC index
at the initial reception was on average M=
=50.13+4.708, after 3 months this indicator was
M=45.78+2.577, after 6 months after the start of
treatment this indicator changed to M=42.85+
+2.424, and after 12 months — M=40.05+1.319.

The average Lequesne index in Group | at the
initial reception was on average M=13.30+0.596,
after 3 months this indicator was M=11.73+0.521,
after 6 months after the start of treatment this in-
dicator changed to M=10.93+0.640, and after 12
months — M=7.40+0.498; in Group II the index at
the initial reception was M=13.30+0.596, after 3
months this indicator was M=11.83+0.461, after 6
months after the start of treatment this indicator
changed to M=11.17+0.379, and after 12 months —
M=9.87+0.860; in Group III the Lequesne index
at the initial reception was M=13.28+0.554,
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after 3 months this indicator was M=11.93+0.35,
after 6 months after the start of treatment this in-
dicator changed to M=11.28+0.452, and after 12
months — M=11.234+0.423.

To compare the mean values between two de-
pendent samples, the Student's t-test was used,
which allows you to determine whether there is
a statistically significant difference between the
mean values of two groups. This method is based
on the assumption of a normal distribution of sam-
ples and approximate equality of variances, and is
one of the most common ways of analyzing differ-
ences between groups in biomedical research. It is
a reliable statistical method for analyzing differ-
ences between independent samples in medical re-
search, provided the necessary assumptions are
met. Its use allows evaluating the effectiveness of
interventions and facilitates evidence-based clini-
cal decision-making.

Levene's test is used to test the hypothesis of
equality (homogeneity) of variances in two or
more samples. This test is important when using
the Student's t-test for independent samples, since
the classical t-test assumes equal variances in the
compared groups [8; 9].

The results of treatment were evaluated dy-
namically during control examinations in groups |
and Il and retrospectively according to the data en-
tered in the outpatient cards of Group Il

Using the Student's t-test, independent samples
were compared in the context of medical research.
The Student's t-test for independent samples is
used to test the null hypothesis that the mean val-
ues of the general populations are equal based on
the sample data.

From the results obtained when comparing the
studied groups, it can be seen that during the initial
examination, the first and Group Il according to
the WOMAC index have M=49.434+0.504, the
Group Il — the WOMAC index has M=50.13+
+4.708. The difference is statistically significant
between Group | and Group Ill, and between
Group II and Group III (p<0.05). However, there
is no difference in means between Group | and
Group Il. Levene's test for equality of variances
indicates that the variance of the WOMAC index
in all groups does not differ statistically signifi-
cantly (p=0.249) according to the initial examina-
tion indicator, therefore, the use of the t-test is cor-
rect.

A similar situation was observed during the
follow-up examination after 3 months according
to the WOMAC index, where Group | and Group
IT had M=43.07+3.581, and Group III — M=

=45.78+2.577. There is no difference between the
Group | and Group Il. Levene's criterion of equa-
lity of variances indicates that the variances in the
groups do not differ statistically significantly (p=
=0.512).

When comparing the Group | and Group Il1,
significant average differences were found in the
indicators for the follow-up examination 6 months
after the start of observation according to the
WOMAC index: in Group I, M=38.20+£3.718, in
Group Il — M=42.85+2.424 (p<0.001), according
to Levene's criterion, variances do not differ sig-
nificantly (p=0.645); the Lequesne index in Group
1 M=10.93£0.640, in Group III — M=11.28+0.452
(p<0.050), according to Levene's criterion, the va-
riances do not differ significantly (p=0.160). Du-
ring the follow-up examination after 12 months:
according to the WOMAC index in Group |
M=30.13+1.852, in Group III — M=40.05+1.319
(p<0.001), according to Levene's criterion, varian-
ces do not differ significantly (p=0.073); Leques-
ne index where in the Group I M=7.40+0.498, in
Group Il - M=11.2340.423 (p<0.001), according
to Levene's test, the variances do not differ signif-
icantly (p=0.085).

When comparing patients Group | and Group
I, significant average differences were found in
the indicators during the examination after 6
months: the WOMAC index in Group | was
M=38.20+3.718, in Group II — M=40.73+4.127
(p=0.05), according to Levene's criterion, varian-
ces do not differ significantly (p=0.516). After 12
months, the WOMAC index in Group | was M=
=30.13+1.852, in Group II — M=31.27+1.999 (p<
<0.05), according to Levene's criterion, variances
do not differ significantly (p=0.316); the Leques-
ne index in the Group I was M=7.40+0.498, in
Group I - M=9.87+0.860 (p<0.001), according to
Levene's criterion, the variances do not differ sig-
nificantly (p=0.269).

When comparing Group Il and Group Ill, sig-
nificant differences in averages were found: in the
indicators after 6 months, the WOMAC index in
Group II was M=40.73+4.127, in Group III —
M=42.85+2.424 (p<0.05), according to Levene's
criterion, the variances do not differ significantly
(p=0.076). After 12 months, the WOMAC index
in Group II was M=31.27£1.999, in Group III —
M=40.05£1.319 (p<0.001), according to Levene's
criterion, variances do not differ significantly (p=
=0.103); the Lequesne index in Group Il was
M=9.87+0.860, in Group III — M=11.23+0.423
(p<0.001), according to Levene's test, the varian-
ces do not differ significantly (p=0.084).
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Therefore, from the performed therapy, accor-
ding to the Leken and WOMAC indices, we have
a verified improvement in the patient's condition,
more pronounced in the Group | and moderate in
the Group II.

Therefore, throughout the observation period,
group | demonstrated better results according to
the WOMAC and Leken indices compared to
Group Il and Group ll1. Significant improvements
were already observed after 6 months (WOMAC:
38.20+3.718) and significantly increased up to 12
months (WOMAC: 30.13+£1.852; Leken: 7.40+
+0.498). In Group II, the results were better than
in Group Ill, but worse than in Group |. Statisti-
cally significant differences with Group Il con-
firm the effectiveness of therapy (WOMAC:
31.27£1.999 vs. 40.05+£1.319 at 12 months, p<
<0.001). In all cases, the homogeneity of varian-
ces was tested according to Levene's test (p>0.05),
which provides grounds for the correct use of the
Student's t-test. Significant differences between
groups confirm the hypothesis about the effective-
ness of treatment in the Group 1.

The obtained results of the study confirm the
effectiveness of targeted treatment in the elderly,
which meets the needs of patients in the context of
the global increase in morbidity. The use of com-
bined therapy in the Group | (ortheses, chondro-
protectors, hyaluronic acid) was clinically effec-
tive. This is confirmed by World Health Organi-
zation data, which emphasizes the importance of a
comprehensive approach in the treatment of oste-
oarthritis of the knee joint, including pharmaco-
logical and non-pharmacological methods [1].

The obtained results are consistent with the
study of Lementowski P.W. & Zelicof S.B., who
prove that excess weight increases the risk and
progression of gonarthrosis due to additional me-
chanical load on the joints [4].

According to Long H. et al. (2022), the preva-
lence of gonarthrosis is steadily increasing, espe-
cially among the elderly, which is associated with

References

global demographic changes and the obesity epi-
demic [3].

Osadchuk T.I. et al. demonstrates similar re-
sults regarding the effectiveness of differentiated
approaches to the treatment of gonarthrosis in
Ukraine [7].

Thus, the research data convincingly demon-
strate the effectiveness of a multifactorial ap-
proach in the treatment of gonarthrosis, especially
in patients with accompanying obesity, which is
consistent with current international and national
recommendations.

Conclusions

1. The combined treatment of Group | (orthe-
ses, chondroprotectors and hyaluronic acid) was
statistically and clinically effective in older pa-
tients with 11-111 degree gonarthrosis and 111
functional insufficiency against the background of
excess weight.

2. Group Il requires further optimization of
treatment, and Group |11 requires active interven-
tion.

3. The obtained results are similar to similar
foreign and domestic studies due to timely diag-
nosis, correctly selected conservative treatment of
elderly and venerable patients, and regardless of
the nuances of military status.
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DYNAMICS OF CARDIOVASCULAR DISEASES
AMONG KHARKIV RESIDENTS DURING THE WAR IN 2022 AND 2023
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ABSTRACT

Background. The full-scale invasion in Ukraine has become a serious challenge for the
healthcare system, in particular for the diagnosis, treatment and prevention of cardiovascular di-
seases.

Aim. To investigate the peculiarities of the prevalence of cardiovascular disease in Kharkiv
residents during wartime, in 2022 and 2023.

Materials and Methods. The study used medical-statistical and comparative methods. Data
from the Center for Medical Statistics of the Public Health Center of the Ministry of Health of
Ukraine on cardiovascular pathology were analyzed. The comparison was based on absolute rates
of morbidity due to the lack of reliable data on the number of the existing population during the
war.

Results and Conclusions. The number of registered cases of hypertension increased from
192,919 to 211,214 cases from 2022 and 2023, which corresponds to an absolute increase of
18,295 cases (9.5%). Angina pectoris demonstrated an increase in the number of reported cases
from 46,844 in 2022 to 54,850 in 2023, which is an increase of 8,006 cases (17.1%). The analysis
of the prevalence of acute myocardial infarction also showed a negative trend. In 2022, 977 cases
were registered, while in 2023 there were already 1,176 cases, which is an increase of 199 cases
(20.4%). The prevalence of strokes also shows an upward trend — in 2022; 1,630 cases were re-
ported, and in 2023; 1,857 cases were reported, an increase of 227 cases (13.9%). We attribute
the increase in the number of cases of cardiovascular diseases to the influence of stress factors,
changes in lifestyle, worsening access to medical care, worsening socio-economic living condi-
tions of the population in war-affected regions, insufficient physical activity, sleep disorders (ap-
nea). In addition, an important factor could be the restriction of preventive measures and medical
examinations due to wartime conditions, which led to untimely detection and treatment of patho-
logies in the early stages.

Keywords: martial law, hypertension, angina pectoris, acute myocardial infarction, strokes.

Introduction

The full-scale invasion in Ukraine has become
a serious challenge for the healthcare system, in
particular for the diagnosis, treatment and preven-
tion of CardioVascular Diseases (CVD) [1]. In-
creased stress levels, impaired access to health-
care, forced displacement of the population, and
the negative impact of environmental factors such
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as noise and chemical pollution create conditions
for increased morbidity and mortality from CVD
[2]. In such circumstances, analyzing the preva-
lence of cardiovascular disease in the population
of Ukraine is extremely important for the develop-
ment of effective prevention and treatment mea-
sures that take into account current challenges [3; 4].

Martial law has significantly affected the qua-
lity of life, stress levels, and access to medical
care, which has led to an increase in cardiovascu-
lar disease. Prolonged exposure to constant dan-
ger, air raids, physical and emotional exhaustion
significantly increases the risk of developing hy-
pertension, coronary heart disease and other cardio-
vascular diseases [5].
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Aim. To investigate the peculiarities of the
prevalence of cardiovascular disease in Kharkiv
residents during wartime, in 2022 and 2023.

Materials and Methods

The study used medical-statistical and compar-
ative methods. Data from the Center for Medical
Statistics of the Public Health Center of the Min-
istry of Health of Ukraine on cardiovascular pa-
thology [6] were analyzed. The comparison was
based on absolute rates of morbidity due to the
lack of reliable data on the number of the resident
population during the war.

Microsoft Excel 2019 (Microsoft, USA) was
used for data processing.

Results and Discussion

Kharkiv is one of the largest cities in Ukraine,
the administrative center of the Kharkiv region, as
well as an important industrial, scientific, and cul-
tural center. As of 2021, Kharkiv had a population
of approximately 1.4 million people. However,
due to the military conflict, the city's population
has undergone significant changes.

According to the Kharkiv City Council, in the
first half of 2022, there was a [20-30]% decrease
in the population. Part of the population left the
city due to the fighting and danger, while others
left for other regions of Ukraine or abroad in
search of safety. At the same time, the city hosted
Internally Displaced Persons (IDPs), which also
affected the demographic picture. According to
official data, in 2022, more than 150 thousand
people from different regions of Ukraine moved
to Kharkiv, which temporarily increased the city's
population [7].

Analyzing the structure of the prevalence and
incidence of cardiovascular diseases among dif-
ferent age groups in Kharkiv in 2022 and 2023,
several important aspects should be noted. Firstly,
among the adult population (18 years and older),
there is a noticeable increase in the number of reg-
istered diseases, which increased from 57,684 in
2022 to 78,370 in 2023 (Table 1).

This increase can be interpreted as a conse-
guence of several factors, such as the deterioration
of adult health, in particular in conditions of stress,

unstable economic situation and war, which can
worsen the condition of the cardiovascular system.

In general, the increase in the prevalence of
cardiovascular diseases among all age groups is
a serious sign that requires a comprehensive ap-
proach to addressing the problem, including
through improved preventive measures, improved
medical technologies, and improved public health,
both among adults and children.

An analysis of the prevalence of cardiovascular
diseases among the population of Kharkiv during
martial law showed a significant increase in the
number of cases in 2023 compared to 2022 (Fig. 1,
Fig. 2).

In particular, the number of registered cases of
hypertension increased from 192,919 cases in
2022 t0 211,214 in 2023, which corresponds to an
absolute increase of 18,295 cases (9.5%). The
prevalence rate increased by 1,305.33 cases per
100,000 people, which indicates a negative trend
in the dynamics of morbidity. A similar situation
is observed among newly registered cases of hy-
pertension: the number of new cases in 2023 in-
creased by 3,433 cases (25.4%), which may indi-
cate a deterioration in the health status of the pop-
ulation or improved diagnosis (Fig. 3, Fig. 4).

Coronary heart disease also showed an upward
trend. The total number of cases increased from
157,803 in 2022 to 181,563 in 2023, which corre-
sponds to an increase of 23,760 cases (15.0%).
The prevalence rate increased by 1,695.26 cases
per 100,000 persons. The number of newly regis-
tered cases of coronary heart disease also in-
creased by 2,139 cases (21.6%), which may indi-
cate an increase in the level of diagnosis or a dete-
rioration in the health status of the population,
particularly in CVD.

Angina pectoris demonstrated an increase in
the number of reported cases from 46,844 in 2022
to 54,850 in 2023, which is an increase of 8,006
cases (17.1%). The prevalence of angina pectoris
per 100,000 population increased by 571.22 cases.
The number of new cases of the disease increased
by 623 cases (20.7%), indicating an increase in the
detection of this disease.

Table 1. Structure, prevalence and incidence of cardiovascular diseases
among different age groups in Kharkiv in 2022 and 2023

Registered diseases Prevalence per 100,000 population
2022 2023 2022 2023
Adults (18 years and older) 57,684 78,370 2,667.92 3,624.66
Children (0-17 years old) 17,509 17,910 4,157.03 4,252.24
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Fig. 1. Prevalence of hypertension, coronary heart disease, and angina pectoris in Kharkiv
during the war period, 2022 and 2023, among the general population.
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Fig. 2. Dynamics of the prevalence of acute myocardial infarction and stroke
in Kharkiv during the war period, 2022 and 2023, among the total population.
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Fig. 3. Dynamics of the incidence of hypertension, ischemic heart disease and angina pectoris
per 100,000 population in Kharkiv during the war period, 2022 and 2023, among the total population.
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Fig. 4. Dynamics of the incidence of acute myocardial infarction and stroke
per 100,000 population in Kharkiv during the war period, 2022 and 2023, among the total population.

INTER COLLEGAS. Vol. 12, No.2 (2025) 93

ISSN 2409-9988




EPIDEMIOLOGY & PUBLIC HEALTH

The analysis of the prevalence of acute myo-
cardial infarction also showed a negative trend. In
2022; 977 cases were registered, while in 2023
there were already 1,176 cases, which is an in-
crease of 199 cases (20.4%). The prevalence per
100,000 population increased by 14.2 cases. Simi-
larly, the number of newly registered cases of
acute myocardial infarction increased by 20.4%,
indicating an increase in pressure on the health
care system.

The prevalence of strokes also shows an up-
ward trend. 1,630 cases were reported in 2022, and
1,857 cases — in 2023 (an increase of 227 cases
(13.9%)). The prevalence per 100,000 population
increased by 16.2 cases, which is a significant in-
dicator. The number of newly registered cases of
stroke also increased significantly, indicating
a deterioration in the overall health of the popula-
tion of Kharkiv.

Stress caused by the war is one of the main rea-
sons for the deterioration of health in people with
pre-existing cardiovascular disease. Elevated le-
vels of cortisol and other stress hormones can im-
pair blood circulation, increase heart rate, cause
vascular spasms, and contribute to the develop-
ment of hypertension. This, in turn, can lead to
heart attacks or strokes in people at high risk. In
addition, mental stress and constant exposure to
danger can lead to the development or exacerba-
tion of cardiovascular diseases such as coronary
heart disease, hypertension, and heart failure [8].

People living in Kharkiv may also experience
an increased prevalence of symptoms such as
shortness of breath, chest pain, and tachycardia, as
well as more frequent complications due to stress
and poor access to healthcare. Unstable supplies

References

of medicines and medical resources also affect pa-
tients' ability to receive proper treatment. For
many people, it is difficult to get the medicines
they need or undergo routine medical examina-
tions, which leads to cardiovascular diseases not
being diagnosed or treated in a timely manner [9].

Conclusions

Thus, the data obtained indicate a significant
increase in the number of cases of cardiovascular
diseases in Kharkiv during martial law. This may
be due to the impact of stress factors, lifestyle
changes, worsening access to medical care, wors-
ening socio-economic living conditions of the
population in war-affected regions, insufficient
physical activity, sleep disorders (apnea). In addi-
tion, an important factor could be the restriction of
preventive measures and medical examinations
due to wartime conditions, which led to untimely
detection and treatment of pathologies in the early
stages.
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ABSTRACT

A physician must possess certain qualities of intellect and character, certain natural qualities,
firm principles and bitter life experience in order to choose the right paths of work and behavior.
In an era of social and political upheavals, the number of weak-willed people with antisocial
behavior increases. A physician as a practicing psychologist often has to act both in public life
and in his daily work with a patient. No less important is the physician's work in the field of
hygiene and prevention. An enlightened mind is the basis of social happiness. To restore the dis-
turbed balance of spirit, there is a need for intellectual or artistic pleasure. For a practicing physi-
cian, it is necessary to form a general scientific worldview in order not to scatter and fragment
knowledge. The deontological attitude of a physician includes many complex and delicate issues,
in addition to the physical, moral and mental side. The most difficult problems that a physician
faces are the patient's attitude to death, issues of eugenics, abortion, euthanasia. A physician has
to bear responsibility not only for his actions, but also for his words. But only doctors can judge
a doctor not only from a professional point of view, but also from a moral and social point of
view. For the future of medical activity, the solution to the question is of great importance: will it
remain a free profession or will it turn entirely into a mandatory service occupation. The progress
of medicine cannot be separated from the general course of cultural development of society.
A doctor stands above all political, social, economic trends, for he deals with a person without
distinction of tribes, dialects, conditions. We are so accustomed to the everyday actions of a doctor
that we stop noticing and appreciating his outstanding merits, selfless help to the wounded and
sick. Go boldly on the path of serving truth, justice and goodness, fulfill the covenants of humanist
doctors and in the consciousness of the rightness of your cause you will draw strength for your
difficult and responsible work.

Keywords: deontology, education, personality, society, medical art.

Introduction

Academy member Vasyl Yakovych Danylev-
skyi (Fig.) was a physician, writer, publicist, and
popularizer of science. The introductory lecture
by Danylevskyi V.Ya. on the versatile professional
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activities of a doctor, his worldview, responsibil-
ity, and professional freedom is a logical conclu-
sion to all the questions raised in the previous five
introductory lectures to form a conscious motiva-
tion of students in order to successfully master the
profession of a doctor. In the first five lectures that
Danylevskyi V.Ya. gave to first-year medical stu-
dents to help them understand their future profes-
sion, the issues of health and illness [1], science,
university, and choice of faculty [2], the doctor,
patient, and successes of medicine [3], medical
education and its reform [4], and the doctor, soci-
ety, culture, and medicine [5] were highlighted.
Aiming to convey to the modern reader the ad-
vanced views and achievements of Vasyl Ya.
Danylevskyi, which have not been recommended

INTER COLLEGAS. 2025. Vol. 12, No.2 96

ISSN 2409-9988


https://doi.org/10.35339/ic.2025.12.2.bsk

TEACHING ISSUES & LECTURES

for a century, we also bow to the outstanding li-
terary talent of the great scientist: "The style of
presentation, the immense erudition, which capti-
vates with sincerity and a wide range of questions
make the undeniable attractiveness of the book
from its first pages" (Review of V.Ya. Danylev-
skyi’s book "The Doctor, His Vocation and Edu-
cation" by Rokhlin L.L., 1921). In his works, Va-
syl Danylevskyi’s great literary gift and brilliant
lecturing skills throughout his life helped popular-
ize science as the highest spiritual achievement of
humanity: "Feelings and Life" (1895, 1910), "Peop-
le's Home and Its Social and Educational Signifi-
cance" (1898) "Life and Nerves" (1902), "Social
Significance of Feelings" (1904), "People's Ency-
clopedia of Scientific and Applied Knowledge of
Kharkiv Literacy Society" (1908, 1910), "Physio-
logy and Social Life" (1910, 1911), "Essay on the
Physiology of Social IlInesses" (1914), "Intelli-
gent Entertainment and Their Scientific Substan-
tiation" (1915), "People's Home, Its Tasks and So-
cial Significance" (1915; supplemented in 1918),
"The Doctor, His Vocation and Education™ (1921)
[6], "Work and Rest" (1921), "Work and Life"
(1922), "Life and the Sun" (1923), "On the Ques-
tion of the Physiological Substantiation of Hippo-
craticism: "The Healing Power of Nature" (1930),
"Endocrinology and Emotions” (1934), "Memoirs
of an Old Professor" (2018), "A Few Remarks on
the Correlations of Affects and Endocrine Sys-
tem" (1938).

Fig. Danylevskyi V.Ya.

Adapted sentences and editorial comments in
the text of the lecture are placed between [square
brackets].

latros philosophos iso teos.*
Hippocrates

Vasyl Yakovych Danylevskyi's lecture
on a doctor at work, his worldview,
responsibility and professional freedom (1921)

<...> The requirements for a doctor, taking into
account the depth and diversity of his specialized
knowledge and the multifaceted nature of his pro-
fessional activities, are very high. This alone is
enough to recognize the profession of a doctor as
one of the most difficult and serious forms of sci-
entific applied work. It involves much more diffi-
culties than the occupations of a teacher, judge,
engineer, agronomist, etc.

<...> First of all, let us recall that knowledge
and technical skills alone are not enough to be
a doctor. <...> After all, the influence of the men-
tal sphere on the physical sphere is so enormous.
<...> A doctor must possess certain qualities of in-
telligence and character in order to be able to na-
vigate in each case and harmonize his attitude to-
wards patients (and society in general) with the
rules of science and ethics, with the reasonable re-
quirements of their well-being. <...> Will the pres-
tige of a doctor who does not have stable princi-
ples and his public service be great? Can he be
highly valued if in the struggle of life, in his prac-
tical activities, he easily succumbs to violence
from some superiors, influential people, the opin-
ions of the "crowd", easily gives up his personal
and professional interests, changes his opinions
"under the pressure of circumstances", etc.?

<...> A doctor has to constantly deal with so-
cial, ethical and psychological moments, with the
secret properties and experiences of his patients
and big groups of the population. To understand
all this and not allow himself to be misled, neither
textbooks nor lectures from professors will help
the doctor. Only his natural properties, firm prin-
ciples and bitter life experience will indicate to
him the correct paths of activity and behavior.

<..> At the bedside of a patient, a doctor
should never forget that he is a representative of
medical science, and not of artisanal professiona-
lism. Because of this, each case in practice can
awaken in him a lively scientific interest in the pe-
culiar symptoms of the disease, the special condi-
tions of its occurrence, the method of treatment,
etc. Such features and deviations from the estab-
lished typical patterns deserve special attention.

The Doctor-Philosopher is Equal to God.
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The doctor diligently studies this novelty without
regard to the patient, but for the sake of an ideal
interest, purely scientific. Of course, this is possi-
ble only when doctors receive a serious scientific
education at the University. This interest in scien-
tific truth enlivens their professional activity and
constitutes that "God's spark™ that the University
is obliged to engender in the soul of the doctor.

A teacher without a scientific vocation is not
himself involved in the progress of knowledge
and, of course, will not be able to inspire his stu-
dents with love and interest in science.

The attractiveness of a person in live commu-
nication with him is determined by his natural
properties, and is not given by scientific merits
alone. The brilliant Helmholtz G.L.F. [Hermann
Ludwig Ferdinand Helmholtz (1821-1894),
a German physiologist and physicist, one of the
founders of the science of physiology of the senses
and the theory of energy conservation] did not
create a school of physiologists, but the works of
more than a hundred of his students eloquently
testify to the school of Ludwig K.F.V. [Karl Frie-
drich Wilhelm Ludwig (1823-1895), a German
physiologist and one of the founders of experi-
mental physiology and biochemistry].

<...> Above we have already addressed the
doctor more than once as a practicing psychologist
regarding his public service. The same applies to
his daily work at the patient's bedside. Physical
and moral suffering weakens a person's memory,
intellect, willpower, and ideal aspirations. A per-
son becomes selfish, his spirit declines, and apa-
thy is observed. <...> However, one cannot deny
such cases when the danger posed by the disease
causes moral rebirth for the better, some enligh-
tenment, and self-purification. On the other hand,
much more often the softening of character and
obedience are most easily explained by the fear of
death, physical weakness, or the severity of suf-
fering. The sick person agrees to do anything to be
cured. He becomes superstitious, ready to believe
anything - a homeopath and amulets, "bewitched"
water, and a village sorcerer.

<...> The medical literature on nervous and
mental illnesses undoubtedly highlights the enor-
mous harm to health caused by prolonged affec-
tive states, especially in cases of unfavorable he-
redity, the consequences of previous illnesses,
overwork, poor nutrition, weakness of the heart,
etc. The doctor is obliged to inspire and explain
the requirements of a "mental diet", to point out
the danger of frequent, prolonged, strong feelings,
and excitement, regardless of the cause of their oc-

currence. For people with unstable mental balan-
ce, such states cause weakening of working capa-
city, a senseless dissipation of energy, and a de-
crease in social value. For them, psychohygiene
sets particularly strict rules of life, which concern,
among other things, certain discernment in rela-
tion to familiar people, books and newspapers for
reading, even musical entertainment, not to men-
tion caution in visiting the dramatic theater and
cinema.

In some cases, during diseases, a strong obsta-
cle to treatment arises due to a depressive emo-
tional state, which is accompanied by a weakening
of the most important functions of the nervous
system, heart, muscles, etc. If the main cause is in
bodily processes, it is necessary to find it and
eliminate it. Then the psyche will also recover. If
the main condition is based on mental acts, then
the doctor has to act as a practicing psychologist.

It is important to take into account that the high
cultural and educational level of the patient is not
always a favorable moment for mental influence.
Practicing doctors can confirm that in many cases
a moral uplift can be inspired in an uneducated
person even to a greater extent than in one who
has scientific knowledge. The former is treated
with great trust, while the latter is hindered by cri-
tical thought and ordinary skepticism. On the
other hand, a cultured patient will have strong mo-
tives such as love for art, science, devotion to
a public cause, a philosophical or irrational search
for the meaning of life, and the struggle for social
truth. His motives can serve as a no less powerful
"anchor of salvation" for suggestion than religious
feeling, love for children, patriotism, and the
dream of a happy life.

In his practical work, a doctor has to determine
the mental state of some individuals who are dis-
tinguished by their too pronounced individuality
and attract the attention of everyone around them.
The peculiarities of their character and behavior
include, for example, excessive selfishness, indif-
ference to other people's grief, frequent mood
swings, absent-mindedness, immorality, an extre-
mely frivolous attitude to serious issues and mat-
ters, often hysterical exaltation, talkativeness,
dreaminess, a passion for making speeches, draw-
ing up all kinds of projects, etc. It is interesting
that among the ancient Greeks, the same word
"mania” meant both prophetic and poetic inspira-
tion and madness.

Brain defect is manifested, among other things,
in the fact that along with an outstanding mind,
eloguence and a great memory in the same person
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there is an inadmissible moral depravity, disho-
nesty, gross egoism. Such a mental anomaly most
often arises due to psychopathic heredity. Often
the doctor will be able to find physical disharmony
here, in the form of morphological asymmetry or
ugliness, indicating the decline of embryogenetic
energy.

In these cases, as in others similar to them, the
psychologist has to take into account the influence
of the environment. A personality that is strong, if
not in character, then at least in the stability of
convictions, who is accustomed to critically con-
sidering his actions and subordinating them to the
requirements of reason, of course, is less exposed
to the danger of losing common sense and moral
sense. On the contrary, psychopathic affective
moods of the environment for a mentally and mo-
rally unstable person, is undoubtedly a threatening
contagion.

It is not surprising that in an era of social and
political upheavals, the number of "psycho-abnor-
mals" who are distracted by suggestion and imita-
tion in the direction of certain trends is increasing.
At such moments, weak-minded people with an
immature psyche are, of course, an antisocial ele-
ment. Hence, it is clear how difficult the task of
a doctor working in conditions of complicated so-
cial life is. The best medical specialist will not be
at the level of his vocation if he cannot take into
account the influence of the socio-psychological
order, but will limit himself only to individual life.

This issue is no less important from the point
of view of hygiene and prevention. We have alrea-
dy seen what great importance a doctor acquires
in school practice and in general in the matter of
raising children. Simplicity of life, its strict order,
self-discipline, abstinence from everything excit-
ing and from any excesses, elimination of strong
impressions, strict choice of entertainment (thea-
ter, sports, literature, etc.) and along with this —
"life closer to nature” (outside the city bustle and
unnaturalness), physical labor, healthy games, get-
ting used to hardships (to various inconveniences
of housing, sleep, to hunger and cold, etc.), fresh
air, bathing, simple food, rough clothing, etc. —
such requirements are set by the doctor-psycholo-
gist to educators for the above-mentioned purpose
of prevention, for the sake of achieving the stabi-
lity of the physical and moral health of children.
Long time ago, John Locke [John Locke (1632—
1704), an English philosopher, one of the founders
of empiricism and theorist of liberal political phi-
losophy] insisted on the need for physical, moral
and mental hardening as the main task of educa-

tion. Only under this condition can one avoid that
degradation, depravity, that weak-minded-
ness, which constitutes the basis so fertile for any
mental disorders, immorality and crime. We must
not forget that social morality is based on univer-
sal human ideals, which in a mentally weak, un-
developed person are so easily distorted under the
influence of suggestion, imitation, clever soph-
isms, excited passions and crude instincts.

<...> The constantly growing specialization,
the great variety [diversity] of the program of
medical education, the continuous development of
science — all this, of course, is important and nec-
essary, but, on the other hand, threatens to dis-
perse, to fragment the mental structure, and there-
fore it is necessary for a practical doctor to create
for himself a certain general scientific worldview.
It should be the foundation for his behavior, all his
ideas and conclusions. It should serve as a guiding
beacon or the main criterion for all his doubts, dis-
putes and considerations.

<...> The need for a broad worldview has long
been recognized by doctors. Most often, they ad-
hered to the natural philosophical teachings of
Schelling F. [Friedrich Wilhelm Joseph Schelling
(1775-1854), a German philosopher, one of the
leading representatives of German idealism, the
founder of the natural philosophical teachings that
sought to unite nature and spirit in a single philo-
sophical system]. The old medicine itself, with its
generalizing "systems", reflected certain philoso-
phical influences and, in the absence of positive
knowledge, resorted to contemplation, to a priori
constructions. It even very diligently adhered to
the ancient Platonic saying: "He who works, rea-
lizing the unity of knowledge, has a scientific
mind". Hence the "philosophical nature" of an-
cient medical views, which their representatives
were so proud of.

The serious need for a generalized idea of the
world order in the guiding philosophical world-
view is recognized even now by the best represen-
tatives of medicine. Here the fatal natural desire
of man for perfection is manifested. He is not sat-
isfied with one specific knowledge, information
about components. He is drawn to generalizations,
to knowledge that illuminates both peaks and
depths... Such is the very nature of our intellect,
which, despite our will, develops towards abstract
knowledge and unites thinking in general, where
the progress of scientific knowledge is also going.
"However diverse the trends in different branches
of science may be, it appears to us as a theory of
the external world, which we consider through ab-
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stract concepts obtained by us through abstrac-
tions from experience and brought together to de-
rive laws that allow us to systematize phenomena
and predict them" (Picard C.E. [Charles-Edouard
Picard (1883-1959), a French mathematician,
known for his works on analysis, mechanics and
philosophy of science]).

Of course, you understand that to master a well-
known philosophical worldview does not mean at
all to study it from a textbook, sitting at a school
desk. This is a more complicated matter, not a sim-
ple, educational one. A lot depends on the innate
makeup of the mind, on one or another tendency
to criticism or to abstract thinking, or to mysti-
cism, or on satisfaction with the tangible, visible,
etc. From this itis clear why it is possible to create
or choose and adopt a certain worldview or other-
wise join a particular philosophical system only in
adulthood, after completing all schooling, when
a natural crystallization of the intellect will occur,
when sufficient personal experience is accumula-
ted.

<...> The problem of worldview becomes even
more complicated and more difficult for a doctor
if he adds here the moral order of life, if these
guiding views should encompass not only the cog-
nitive sphere, but also the relationships of people,
their inner, subjective world of feelings, desires,
and drives...

<...> If, due to their constant contact with the
inner world of a sick person, doctors generally
draw a bleak conclusion about the morality of life,
then they need a broad worldview, a scientific,
strictly objective one, which should warn them
against premature conclusions of a subjective or-
der. A doctor, like a philosopher, is best suited to
"Hic ridere, nec lacrimari, sed intelligere" ("not to
laugh, not to lament, but to understand” Spinoza
B. [Benedict (Baruch) Spinoza (Benedictus de
Spinoza, 1632-1677), a Dutch philosopher, one of
the most prominent representatives of modern ra-
tionalism]). It is characteristic of a layman to obey
his impressions and moods; it is difficult for him
to distance himself from subjectivism. But an ed-
ucated doctor should act only according to objec-
tive criteria, critically verified facts, scientific
principles. <...> Before being indignant, one must
check, clarify, establish causal relationships, the
connection of phenomena and conditions. To do
this means to understand. A doctor is not a judge
and not a moralist. He is a naturalist, studying
pathological biology, without touching on the as-
sessment of human actions from the point of view
of life wisdom and morality. The scientific princi-

ple of objectivism forbids him to "live with his
heart" while performing his duties, but this, how-
ever, does not mean at all that "a doctor should not
obey his heart at all".

<...> No matter how limited and unconditional
our knowledge, based on the results of material
experience, is, for our mind they open up an end-
less horizon of searches and generalizations not
only in the sphere of experience, but also in ab-
stract thinking. It is enough to recall the doctrine
of energy, electrons, the law of entropy, the prin-
ciple of relativity, ideas about the structure of at-
oms, the causes and essence of chemical transfor-
mations, the principle of progressive evolution,
the unity of biological laws, the doctrine of mo-
nism and much more.

For a long time now, Montesquieu C.L.
[Charles-Louis de Montesquieu (1689-1755),
a French philosopher, jurist and educator, one of
the founders of the theory of separation of powers]
said that laws are necessary relations that arise
from the nature of things. This applies not only to
relationships within the human community, but
also to other conditions of its existence.

<...> The doctor’s philosophy is not satisfied
with the moral well-being of the human commu-
nity; its highest goal is intellectual progress. The
enlightened mind is the basis of social happiness.
Only it alone can raise the "center of gravity" of
life above the crude materialism of its practical in-
terests and give human activity the highest pur-
pose.

Of course, scientists readily admit that they
still know very, very little about the world around
them, that much remains unrecognized, unex-
plored. Hic unum scio me nihil scire! ("One thing
I know, that | know nothing" [a phrase attributed
to Socrates, the ancient Greek philosopher (c. 469
BC - 399 BC), who founded the Western philo-
sophical tradition, emphasizing ethics, self-know-
ledge, and dialogue]). But they consider the basic
results of natural science to be beyond doubt. "It
has put the Law in the place of the Miracle. As
before the coming day, spirits and ghosts have dis-
persed before it... It has extinguished the fires in-
tended for witches and heretics... It has subdued
the arrogance of speculative thought. It has ope-
ned the boundaries of knowledge and given its stu-
dents the power to look without dizziness from the
heavenly height of comprehensive skepticism.
How easy and free one breathes at this height”...
(E. du Bois Reymond [Ernst Heinrich Weber du
Bois-Reymond, 1818-1896, a German physiolo-
gist and philosopher of science, known for his
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contribution to the study of the nervous system
and the popularization of the skeptical scientific
approach to knowledge]).

Any artificially invented system will sooner or
later cause opposition from the side of natural
forces, which are automatically mobilized every
time violent disorders of natural instincts, fee-
lings, aspirations, and orders are created in mono-
or polybiosis. | will allow myself to read you one
passage from my "Essay on the Physiology of So-
cial Illnesses": "Any unnatural perversion that
goes "against reason" and against the laws of pro-
gressive development already carries within itself
the source of self-disintegration and self-destruc-
tion. No adaptation can save the unnatural, the ar-
tificial for a long time if it contradicts the natural
course of things. Living nature ruthlessly elimina-
tes and destroys everything unnatural, defending
its laws and its harmonious order with combative
healing forces, the fight against which is already
doomed to defeat" ... "As nature in the physical
world, so historical destinies in the social world
are already quickly beginning to take revenge for
contempt for natural laws, for ill will or for igno-
rance, which leads to a distortion of normal deve-
lopment" ... (1913).

The essential meaning of human life is the cre-
ative power of reason and labor. And therefore
morality, right, law, economy, social order — all
these are only conditions that should provide their
activity with the minimum possible external, ex-
traneous obstacles. The less effort, energy and ti-
me spent on overcoming the latter, the more fruit-
ful a person’s work, the more productive his plans
and efforts, and therefore, the more assured his
progress, which together with creative energy and
labor constitutes the "center of gravity" of his en-
tire life.

Cultural improvement of a person frees him
from passive submission to the conditions of ex-
ternal nature, develops the powers of his intellect,
forces him to boldly follow the path "towards the
best", following the instructions of his own mind
and his knowledge. He has known since ancient
times that "the world forms a progressive kingdom
of growing perfection” and that without intelligent
labor it will remain unattainable for him. The
greatest energy value of a person is the higher, the
more he is adapted to active participation in gen-
eral progress. Of course, human life is too short to
personally verify the general progressive move-
ment forward. Moreover, this movement does not
proceed in a straight line, but in zigzags, some-
times complicated by an obvious regression in one

direction or another. At least, progress remains
undeniable in the sense of the gradual liberation of
man from gross material concerns and vice versa —
the emergence of motivations and the growth of
spiritual needs in the sense of his gradual emanci-
pation from the leadership and imperatives of the
environment. This includes both nature and the
human community in the sense of the gradual ac-
cumulation of internal ideological imperatives,
which replace external, extraneous, exogenous
ones. The influence of the corporeal world, exter-
nal and internal, so irresistible at first, fatally gives
way to personal initiative and the imperatives of
the intellect itself. Instead of the crude prose of
life, which draws its motives from its lower for-
mations, the awakening interests of the spirit are
established. The physical or bodily egoism of
primitive origin is gradually replaced by altruism
or the interests of the community as a source for
the harmonious improvement of life of an already
higher order. The directives of common material
life become no longer a higher, but a lower level,
above which the almost limitless superstructure of
the freely developing personal "I" continues up-
wards. Its spiritual development takes place in
communication with all of humanity in its past and
present. The liberation of personal reason and will
from external violence and guidance is a general
psycho-biological law that can be traced through
all components of human life, personal and social.

<...>Realizing his ideal intents in the highest
works of philosophy, science, poetry, literature,
art, a person thereby creates for himself sources of
pure pleasure and spiritual uplift. For the doctor
himself, such an idealistic mood with its positive
influence on the soul, which is confused by the
constant contemplation of grief and suffering, is
often a huge need. For the disturbed balance of the
spirit, a force is needed that distracts it in the op-
posite direction, towards intellectual pleasure.
<...> Therefore, it is not surprising that among
doctors there are so many lovers of theater, music,
literature, and especially among doctors who al-
ready have many years of practical experience. Let
us recall that such famous doctors as Pyrogov M.I.,
Billroth T., Charcot J.M., Botkin S.P. were great
admirers of refined art (poetry, music, painting).
Incomparably less often such a need for a favora-
ble reaction concerns studying philosophy, read-
ing historical investigations, etc. This is under-
standable, because every busy mind from time to
time requires, in the name of the same law of bal-
ance, a deviation towards the emotions of joy,
pleasure, enjoyment, towards art and even irratio-
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nality. Healthy entertainment helps to accumulate
and save the energy of the intellect for its work,
without fatigue and monotony. After all, our nat-
ural desire for a harmonious balance of mental
forces and needs always naturally protests against
the latter. "No profession requires such a degree
of higher spiritual satisfaction as the profession of
a doctor, before whom from morning to evening
illness and death, grief and care pass in an unin-
terrupted chain” (clinician Tiemsen [Carl Tiem-
sen, 1796-1877, a German doctor and clinician,
known for his works on internal medicine and
a humanistic attitude to the medical profession]).

<...> As you have seen, there are two compo-
nents in the work of a doctor that ennoble it and
give it a special fascinating purity of motives:
1) scientific idealistic interests in the matter of
treatment, and 2) the moral side with its humanity
and selflessness. Already in the middle of the cen-
tury [19™ century] it was written that the matter of
treatment concerns the matter of serving the God,
because the health of the body is necessary for ful-
filling the requirements of virtue and God's cove-
nants. From this it is clear why in medical prac-
tice, or rather, in helping the sick, even religious
service was given importance. This is also indi-
cated by the history of hospitals that were founded
at monasteries in those distant times. Treatment of
diseases and care for the sick were considered
a noble, highly moral art, which promotes the
achievement of happiness, victory over harmful
passions and over bodily suffering, which helps to
fulfill the rules of life.

<...> No matter how perfect the social organi-
zation of medical care may be in the future, it will
never be deprived of its moral essence, which is
most clearly manifested under the condition of the
free professional activity of the physician, and not
the automated performance of official duty with
various orders, restrictions, rewards...

<...> The book Ayur-Veda of the ancient Hin-
dus [an ancient Indian system of traditional medi-
cine, based on the harmony of body, mind and
spirit, and is one of the oldest holistic medical sci-
ences in the world] insists that "a doctor should be
a person of the highest degree of truth, moderation
and decency, a compassionate and benevolent per-
son"... Hippocrates also places almost the same re-
quirements on a doctor, he demands from the doc-
tor "selflessness”, modesty, chastity, simplicity in
clothing, common sense, composure, peace of
mind, kindness, neatness, serious speech, know-
ledge of useful and necessary for practical life
things, avoidance of unclean deeds, absence of su-

perstition and fear of the gods, greatness of the di-
vine soul" ... The Hippocratic aphorism states:
"Where there is love for people, there will also be
love for the art of medicine!” [comes from the
work "Aphorisms" (Lat. Aphorismi), which is
a collection of sayings and instructions of Hippoc-
rates].

If we wished to give some examples of the
mercy professed by medicine, we would not need
to list the truly countless feats of doctors at the
bedside of the sick, on the battlefield, in prisons,
during epidemics. It is enough to recall the great
act of humanism of the psychiatrist Ph. Pinel', who
was the first to remove the chains from the unfor-
tunate mentally ill and abolish flogging. [Philippe
Pinel (1745-1826), an outstanding French psychi-
atrist-humanist, who initiated the reform of psy-
chiatry, freeing patients from physical violence
and inhumane treatment].

Now we come to delicate issues. <..> ...if
compassion is the guiding principle in the activi-
ties of a practicing doctor, does he sometimes
have the right to refuse his help to a patient? Suf-
fice it to say that a reasonable organization of
medical care for the population should ensure that
a doctor, one way or another, arrives at any mo-
ment. But at the same time, it is obliged to gua-
rantee the doctor himself peace of mind when he
needs it. Both his conscience and his knowledge
will be able to tell him when, due to purely moral
and life conditions, he has no right to refuse his
help and must sacrifice his rest and his personal
activities for the sake of urgent help to his neigh-
bor.

<...> The second question arising from the
moral sphere of the doctor is the following: is the
doctor always obliged to tell the patient the truth
about his condition, despite the fact that it may
harm him with strong mental excitement of a de-
pressive nature? Hope for improvement, hope for
the doctor's art raises the physiological energy of
the body, its resistance in the fight against the dis-
ease, improves nutrition, sleep, muscle and vaso-
motor tone, etc. Therefore, it is necessary to pro-
tect him from any harmful shocks, as far as this is
within the competence of the doctor at the pa-
tient's bedside.

We read about the doctor's morality in the
"Guide to Physicians" by the prominent Arab doc-
tor Isaac El Israeli (about 900 AD): ™...most di-
seases are cured without a doctor, with the help of
nature. If you can cure a patient with a diet, do not
give him medicine. During treatment, do not re-
sort to any miraculous remedies, because they are

INTER COLLEGAS. 2025. Vol. 12, No.2

ISSN 2409-9988



TEACHING ISSUES & LECTURES

based on stupidity and superstition. Tell the sick
about the possibility of healing, even if you your-
self are not sure about it. Never speak bad things
about other doctors, because everyone has his own
happy and unhappy hour. Let your deeds, not your
tongue, glorify you!"

One of the most difficult problems that a doc-
tor always faces is the question of death. If a per-
son is so afraid of pain, suffering, torment, tries in
every way to avoid them, sacrificing much that is
dear to him for this, then the fear of death is an
incomparably stronger feeling. This "leap into the
unknown" instinctively seems to be something
more terrible than the most severe physical suffe-
ring, about which a human being has a completely
realistic idea. If bodily pain causes "fire and brim-
stone", if it can literally crush a person, his will,
feelings, thoughts, then how much more terrible
for his consciousness is death itself? It is clear
why the patient so begs the doctor for salvation
from death. A doctor has no right to comfort a dy-
ing patient with appeals to the irrational, this is not
his business, but he is obliged to support the hope
of continuing life.

<...> The progress of the "meaning and value
of life" of a person moves naturally from econom-
ics to mental imperatives, from the concrete to the
ideological, generalized. In such aspirations for
the high and sublime, a natural instinct, inherent
in the properties of our brain, is manifested. <...>
But the point is that, like Goethe's Faust, "two
souls live" in a person ...

"The earth is sweet for one

and here it is free in this world.

The heavenly fields, where perfumes

are carried in the ether

is sweet for another".

Every conscious person takes a greater or
lesser part in the common collective life, in the
common aspirations to move forward, in joint ac-
tivity on the path to achieving higher goals. <...>
The consciousness of the value of one's life gives
moral strength to a person. With one's work, good-
ness, and help, one consciously participates in the
common cause, even on a small scale. The deli-
berate conscientiousness of one's work and the
comprehension of one's efforts give one the same
moral satisfaction as the great feat of a great man.

Now it becomes clear to us why, in addition to
the instinctive fear of death, one is so afraid of it.
One has not yet done everything that one could
and had planned, one still has a cheerful spirit,
one's energy has not yet subsided, and the danger
of breaking the thread of life by the hand of Parka

is already close. He knows that there will be no
return to earthly life, that he will have to part for-
ever with everything and everyone who were so
dear to him, and he himself will turn into nothing
or into something incomprehensible... All this
causes moral suffering, which can be stronger than
physical. Hence the passionate desire to preserve
a "living" connection with earthly existence as
a belief in the immortality of the personal "ego",
which, as spiritualists claim, can even materialize.

<...> A person has a completely different atti-
tude towards death when it comes in a timely, cor-
rect manner, is likened to sleep, when a person has
exhausted his strength, is tired and needs rest. De-
sires and aspirations have subsided, thoughts and
muscles have weakened. Work stops by itself, due
to the depletion of energy reserves. The person
himself feels the futility and aimlessness of his
further existence. He can no longer provide any
benefit or help to the younger and more vigorous,
and he does not want to, because he is satiated
with life.

<...> Another question is connected with the
general worldview of the doctor, which, it must be
admitted, sounds paradoxical and even more than
strange: should all the sick be treated? It would
seem that there can be no question here. Simple
humanity itself forces us to provide all possible
help to everyone who suffers in all cases. <...> As
far as we know, in certain cases the body's own
defense mechanisms are undoubtedly more effec-
tive than our artificial medicines and measures.
But if in some cases the doctor is obliged only to
help the "healing forces of nature”, then in others,
much more numerous, he has to act boldly,
quickly and decisively with artificial medical
measures and means.

<...> We place the doctor above the successful
professional worker or "official" because every-
where, on all the difficult paths of his so responsi-
ble vocation, he is a free representative of free sci-
ence, firmly standing on the basis of scientific pro-
gress and a positive worldview. There is no and
cannot be any superior above the doctor at the
bedside of the patient. He is obliged to obey only
the orders of his science. In the fight against hu-
man ailments, his weapon is only scientific know-
ledge and the scientific method. <...> He must ha-
ve a broad mental horizon in order to always re-
main at the proper level of his calling as a practical
professional figure. In this regard, he is the direct
opposite of the office scientist, who can close him-
self in a narrow circle of his special works and re-
main blind and deaf to the whirlwind of life's bustle.
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The more cultured and educated society be-
comes, the more it values the doctor.

<...> However, there have emerged formidable
signs of social atavism, the pernicious seeds of
which gave such a lush growth of human bestiality
in 1914 and the following years. <...> Poverty
brings selfish thoughts and impulses to the fore,
and intelligent, long-term social education is nee-
ded to overcome these primitive instincts and save
man from the danger of complete savagery.

<...> We have already had to touch on the
guestion of the responsibility of doctors for their
actions more than once, and you have seen that,
on the one hand, the judge is their conscience, and
on the other, the whole society. However, there
are cases when a doctor is held accountable before
a real court. In some cases, it is easy for him to
prove the absence of evil will. In others, even
a doctor who is completely innocent of anything
becomes very difficult to prove his innocence.
This is not the place to analyze such possibilities.
There is only one thing that is certain: only doctors
can understand such matters, and not only in
a purely professional sense, but also in moral and
social terms.

<...> There is hardly any other important issue,
except for the problem of Euthanasia (“ease of
death™), in which the moral principles of a doctor
would be subjected to such a severe test. On the
one hand, humanity requires alleviation and re-
duction of the suffering of the patient, and on the
other hand, the basic principle: not to lose hope
until the last minute, not to lay down arms in the
fight against death, to take care of the continuation
of life by all means.

<...> The question of the responsibility of doc-
tors arises every time when it comes to medical
secrecy. In our "Faculty Pledge" every doctor
promises "to keep sacred the family secrets en-
trusted to me and not to abuse the trust given to
me... not to tarnish the honor of the community"
(of doctors). <...> By the way, let us recall that in
England a doctor has no right to hide from the
court anything related to his practice. There is no
medical secrecy there as in France. Here, undoub-
tedly, the difference between the two countries in
terms of socio-moral worldview is evident. The
French give priority to the interests of the individ-
ual, and the English — on the contrary. In Italy, the
state of this issue is close to the English one.

<...> For the future of medical activity, the so-
lution of an essential question is undoubtedly of
great importance: whether it will remain a free
profession or will completely turn into a manda-

tory official occupation. The decision will depend
on the direction in which the common question of
the free professions will be resolved in connection
with general social reforms. <...> An official, un-
der constant control and subject to official respon-
sibility, gradually becomes a clerk, who performs
his official duty under the supervision of his supe-
riors, on whose whims and discretion his entire
work may largely depend. Instead of inner free-
dom, the doctor will feel coercion from the out-
side, and this will necessarily lead to the doctor's
depreciation.

<...> The freedom of the profession of a doctor
can be placed next to the work of a scientist, artist,
writer, poet, philosopher. In this case, the rights
and freedom of the individual should not and can-
not be completely absorbed by the interests of so-
ciety and its claims without significant losses for
the cause itself. It is unlikely that the most ardent
collectivist would even think of reducing every-
thing to a "barracks equation” here... But, on the
other hand, there should also be an indisputable
right of a practicing doctor to material support, in
addition to a personal fee from the patient, which
would save him from seeking practice as an arti-
san and from the demoralizing influence of a per-
sonal fee on the relationship between the doctor
and the patient.

<...> What could be said about the value and
fate of such a social order that can easily suppress
individual aspirations for free creativity, for the
free development of talents and gifts? <...> There
can be no talk of any viability in a society in which
external compulsion to work must replace inter-
nal, conscious motivations. In this case, the non-
functioning abilities for initiative and creativity
will sooner or later, but inevitably, atrophy. <...>
Imperatives must proceed from a free, educated
intellect, from an inner conviction, from the idea
of duty. The ways and tasks of work that come
from outside the authorities will always introduce
some deviations and aberrations, because any
higher authority stands far from life, like a "too
high superstructure”, associated with the obliga-
tory distortions of perspective...

<...> Of course, alongside doctors who stand at
the height of their calling, even now there are oc-
casionally bad doctors, about whom the great Ro-
man physician Galen (in the 2" century BC) said
that their minds are directed not at science, but
only at useful recipes and at flattering their pa-
tients.

As for modern doctors, it is enough to point out
that some doctors are in the service of healers, or
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"naturopaths”. By the way, let us recall the case
when, in order to increase his earnings, a certified
doctor pretended to be a healer (this seems to have
been the case in Germany).

<...> However, relying on modern achieve-
ments, starting with microbiology and ending with
biophysics and psychophysics, the art of medicine
is gradually becoming an applied science and
promises to quickly flourish and develop.

<...> We are used to looking for heroes among
fighters for the homeland, for the common good,
for the idea, heroes with brilliant feats, with ex-
traordinary merits and courageous aspirations.
Monuments are erected to such heroes every-
where, they are called models worthy of all kinds
of imitation. But where are the monuments to
those "heroes of the spirit" who, not sparing their
strength, only in the name of love for their neigh-
bor, in the name of their moral duty, selflessly go
day and night to the sick, alleviate their suffering,
preserve their strength, health and life itself, risk-
ing to bring the infection into the family? We are
so accustomed to such everyday actions of doctors
that we cease to notice and appreciate their out-
standing merits. Neither mortal danger near the
battlefield, nor the horrors of the excited dark
mass during an epidemic stop a doctor from self-
lessly helping the poor wounded and sick. Do |
need to remind you how many doctors have be-
come victims of epidemics and enemy bullets?

The doctor stands outside or, more precisely,
above all parties, all kinds of political, social, eco-
nomic trends, because he deals with a human be-
ing without regard to his tribe, language and posi-
tion. For him "there is neither Greek nor Jew, nei-
ther slave nor free"... [from the Bible, namely
from the Epistle of the Apostle Paul to the Gala-
tians, chapter 3, verse 28]. He knows only the eter-
nal laws of humanity, he shuns all sophisms and
fabrications of narrow-minded doctrinaires <...>
Future doctors, medical students in their address
to our famous professor Hirshman L.L. (1895)
[Leonid L. Hirshman (1839-1921), an outstan-
ding ophthalmologist, professor, founder of the
eye clinic in Kharkiv, author of numerous works
on ophthalmology, known for his humanism and
pedagogical activities] addressed such deeply sen-
sitive words: "Teacher, teach us the difficult sci-
ence to remain human among people, teach us to
see our brother in the sick person without distinc-
tions in religion and social status; teach us to love
the truth and bow only before it... Teach us for
many more years, dear teacher, so that, giving our
strength and thoughts to serving our sick brother,

we do not profit from the misfortune of our neigh-
bor, do not make a craft out of our sacred calling.

<...>No one knows better than a doctor that the
longer humanity lives, the wider and deeper the
rule of reason becomes. More and more the pri-
macy of matter gives way to the influence of ideas.
The rights of the physical are decreasing, while
the human spirit is growing uncontrollably.

<...> S0, boldly go on this path of serving the
truth, righteousness and goodness, steadfastly ful-
fill the covenants of the humanist doctors, your
teachers, and in the consciousness of the goodness
and rightness of your cause you will draw
strength.

Afterword and Conclusions

Thereby, having familiarized ourselves with
the full cycle of introductory lectures by Danylev-
skyi V.Ya. for future doctors, we first of all see
before us the majestic figure of an outstanding
versatile personality of a scientist and public fi-
gure at the turn of the 19"-20™ centuries. During
this period of rapid development of science and
culture, the role of the intelligentsia in the imple-
mentation of general public education, public crit-
icism and reform of society is growing, interna-
tional cooperation with participation in congres-
ses, progressive ideas, philosophical views is
spreading. Our acquaintance with the calling of
Danylevskyi V.Ya. to youth also reveals to us the
great talent of the teacher for instilling motivation
in future doctors for multifaceted intellectual and
spiritual development.

A significant role in the development of do-
mestic medicine was played by Kharkiv Medical
Scientific Society, which was founded immedi-
ately after the abolition of serfdom and in the pre-
revolutionary years (1913) already had 428 mem-
bers (for comparison: Warsaw Medical Society
followed it in terms of the number of members af-
ter its foundation — 245 members). Among the
outstanding scientists of Kharkiv school, an ho-
norable place deservedly belongs to Academician
Danylevskyi V.Ya.

The text of the sixth lecture reveals the multi-
dimensionality and depth of the medical profes-
sion, emphasizing that a doctor is not only a spe-
cialist in the field of biomedical knowledge, but
also a moral, social, psychological and philosophi-
cal authority. The core idea is that a true physician
cannot be limited to technical skills alone — they
must be an individual with high intellectual abili-
ties, strong ethical principles, profound human-
ism, and a philosophically balanced worldview, as
well as possess critical thinking and empathy.

INTER COLLEGAS. 2025. Vol. 12, No.2

105

ISSN 2409-9988



TEACHING ISSUES & LECTURES

Medicine in the text is presented as an activity
that carries a huge moral burden. On the one hand,
the doctor must be guided by scientific theories
and clinical algorithms, on the other hand, he must
understand the human psyche, his suffering, spir-
itual fluctuations, and even the social context in
which he lives. The doctor appears as a kind of
guide between science and humanity, between
empirical knowledge and empathy, between ob-
jective reality and the subjective existence of the
patient.

These thoughts are especially relevant in the
context of modern bioethics, evidence-based psy-
chosomatics, medical humanitarianism and pa-
tient-oriented medicine. In the context of constant
scientific and technical evolution, digitalization of
medical practice and dispersion of knowledge due
to narrow specialization, the author rightly warns
about the danger of losing a holistic scientific and
moral worldview. Without a philosophical foun-
dation, without a common vision of man as a unity
of body, soul and social being, medicine can turn
into a soulless technocratic craft.

The doctor of the future, according to this vi-
sion, should be not just a specialist in the field of
health care, but also an educator, enlightener, so-
cial leader. This is especially true of psychohy-
giene, prevention and pediatric medicine, where
medical intervention is closely intertwined with
moral and pedagogical influence. The 20" century
philosophers, Paulo Freire and John Dewey, sup-
port the idea that the doctor of the future should
be not only a technical specialist, but also a moral
authority, educator and leader in society.

Paulo Freire (1921-1997), a Brazilian educator
and philosopher known for his work Pedagogy of
the Oppressed [7], believed that education should
be a process of mutual learning, where the teacher
and the student are partners. He emphasized the
importance of critical thinking and social justice
in teaching, which is also relevant to medical ed-
ucation. His approach can be applied to the train-
ing of doctors, who must not only possess medical
knowledge, but also understand the social and ethi-
cal aspects of their profession.

John Dewey (1859-1952), an American phi-
losopher and educator who developed the concept
of progressive education, believed that education
should be focused on the experiences of students,
promoting the development of their critical and
creative abilities. Dewey emphasized the im-
portance of active involvement of students in the
learning process, which can be applied to medical
education, where doctors should not only acquire

knowledge, but also develop their ethical and so-
cial skills [8].

The ethical ideas of Danylevskyi V.Ya., na-
mely, caution in the attitude towards life and
death, as well as the inviolability of medical se-
crecy, remain relevant today and are in harmony
with the leading philosophical and professional
positions in modern medical ethics. Danylev-
skyi’s V.Ya. concern about the doctor’s moral
choice between preserving life and respecting the
patient’s will resonates with modern ethical di-
lemmas related to palliative care, personal auton-
omy and the right to a dignified death. The well-
known researcher of these issues, Pellegrino E.D.,
claims that the doctor’s morality is based not only
on science, but also on a deep awareness of the
duty to the patient as a suffering person [9]. In the
context of medical secrecy, it is emphasized that
maintaining confidentiality is not only a legal, but
above all an ethical duty [10]. The debate on eu-
thanasia continues: supporters emphasize the right
to autonomy, while opponents emphasize the
value of life under all circumstances. In the coun-
tries where medically assisted death is allowed,
the doctors face deep moral conflicts [11]. A cau-
tious attitude towards alternative medicine meth-
ods also remains relevant [12].

In his sixth lecture, Danylevskyi V.Ya. ad-
dresses the problem of the doctor’s personality:
his emotional endurance, ability to resist the pres-
sure of circumstances, influential people or popu-
list "crowds". In times of social upheaval and
moral uncertainty, it is the doctor, being a stable,
critically thinking, ethically responsible person,
can play the role of a moral guide.

Thus, the ideas presented in this text remain
relevant in modern medical discourse. They are in
tune with the concepts of integrative medicine, a
personalized approach to the patient, the moral re-
sponsibility of the doctor, as well as the need for
philosophical depth of medical knowledge. This is
a reminder that true medicine is not just science or
technology, but primarily a spiritual service to Hu-
man.
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ABSTRACT

Background. Karpman’s "Triangle of Suffering” is a model of social interaction of people
who are in "toxic", conflict relationships in the roles of mainly the Victim, Persecutor and Res-
cuer, experience negative emotions (fear, resentment, guilt, anger, aggression) and generate such
emotions in other participants in Karpmanian relationships. These negative emotions can cause
mental disorders, social maladjustment and psychosomatic pathology; therefore, when teaching
valeological disciplines, it is necessary to show how to find a way out from Karpman’s triangle
through the self-regulation of emotions. There is a lack of empirical research that proves the suc-
cess of such training.

Aim. Studying the practices of coming out of Karpman’s "Triangle of Suffering" and effi-
ciency of emotional self-regulation in non-medical students when learning valeological disci-
plines.

Materials and Methods. The study was carried out using the method of system analysis, so-
ciological and bibliosemantic methods (97 literary sources were analyzed). The study included a
sample of 124 students, equally divided by gender (62 males and 62 females), with an average
age of 20.4 years. Participants were divided into control (n=17) and main groups according to the
criteria for their participation in the Karpman’s triangle, the chosen strategies for exiting the tri-
angle and the implementation of the exit intention. We proposed two strategies to exit the Karp-
man triangle, namely defensive (termination of communication with so called "Karpman’s team
members™) and Emotional-Energy Transformation (EET, reaching a new energy level in a triangle
with a change of roles and transformation of emotions). Emotional interaction was assessed using
the Difficulties in Emotion Regulation Scale twice with an interval of at least 1 month between
surveys. Statistical analysis included descriptive statistics (M£SD), comparative analysis (t-test),
correlation studies, and calculation of effect magnitude (Cohen’s d). The study was approved by
the ethics committees of two scientific institutions.

Results and Conclusions. Among the 124 participants in the study, 24 students chose the EET
strategy, of which 16 people fully implemented it. EET produced the best emotional regulation
scores (average DERS reduction of [42.5+4.7] points at 87.5%). The defensive strategy chosen
by 5 participants (of whom only 1 person implemented) showed an average decrease in DERS of
only [19.843.2] points.

Keywords: strategies for getting out of toxic relationships, Victim, Rescuer, Persecutor, trans-
formation of emotions.
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Victim, Rescuer, and Persecutor. All participants
in these relationships suffer, experience negative
emotions, and generate negative emotions in other
participants of "Karpman’s team members".

In his subsequent research [2], Karpman S. de-
veloped his theory of "triangular"” relationship
models into the "Compassion Triangle", where in-
stead of the roles of Victim, Rescuer, and Perse-
cutor, the roles of openness, honesty, and respon-
sibility are at play. The author focuses on personal
growth, the awareness of one’s behavioral scripts,
and the ability to establish healthy boundaries in
interaction with others. This approach aims to de-
velop emotional maturity and build authentic, ful-
filling relationships. However, this positive trian-
gular model has been less popular with other re-
searchers, psychologists, psychiatrists and educa-
tors who study ways to overcome conflicts and
negative emotions, carry out behavior correction
or provide psychological assistance.

To provide a comparison, the following Table
1 outlines the key differences between the Drama
Triangle and the Compassion Triangle.

In the study of the Triangle of Suffering, Karp-
man S. (1968) [1] shows how the roles of the Vic-
tim, Rescuer, and Persecutor arise and change in
family conflicts. The Victim believes that their
problems are caused by external circumstances,

the Rescuer tries to control the situation through
excessive caregiving, and the Persecutor blames
others for their failures. This creates a vicious cy-
cle where each person exacerbates the negative
emotions of the others. All the three roles are de-
structive, undesirable, associated with such nega-
tive emotions as pity, resentment, anger, guilt, and
lead to aggression.

The author also analyzes the connection be-
tween the roles in the triangle and anxiety disor-
ders, noting that people who frequently fall into
the Victim role are prone to depression, whereas
Rescuers often suffer from emotional burnout [3],
which is also confirmed in the works by other au-
thors [4-6]. Thus, studies by Bianchi R. et al.
(2018) and Koutsimani P. et al. (2019) demon-
strate links between burnout and depression,
which is important in the context of the negative
impact of prolonged participation in the "Triangle
of Suffering”, in which one and the same person
can take turns playing different roles. And the
study by Trifiletti E. et al. (2017) examines burn-
out and impaired anxiety defenses among nurses
who are constantly trying to help others, that is are
in the role of the Rescuer.

The theory of "Triangle of Suffering" has been
developed both in classical psychology and in its
alternative teachings (in particular, in Neuro Lin-

Table 1. Comparison of Stephen Karpman'’s "triangular” models,
the Triangle of Suffering and the Triangle of Compassion

Characteristic

Drama (Suffering) Triangle

Compassion Triangle

Author Stephen Karpman, 1968 Stephen Karpman, 2014
Model type Destructive, reactive Constructive, conscious
Main roles and ac- Victim — Feeling helpless, Creator — takes control of his/her life,
tions looking for salvation rather than passively waiting
to be rescued
Rescuer — helps from a position Coach — provides resources
of superiority, even without asking and motivates without rescuing
Persecutor — criticizes, punishes, Challenger — honestly points out
controls problems, but without aggression
Goal Sustaining emotional drama, Building authentic, healthy

reinforcing dependent patterns

relationships

Interaction style

Reactive, emotionally manipulative

Conscious, responsible, respectful
of self and others

Psychological
impact

Conflict, emotional exhaustion,
codependency

Emotional maturity, autonomy, mature
empathy

Popularity in practice

Very high, a classical model
in transactional analysis

Limited spread, less known even
among professionals

Core principles

Avoidance of responsibility,
manipulation, emotional reactivity

Openness, honesty, personal
responsibility
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guistic Programming, NLP). In cognitive-behav-
ioral therapy, as described in Beck’s foundational
work "Cognitive Therapy and the Emotional Dis-
orders" [7], the triangle concept is used to analyze
dysfunctional thought patterns, particularly in the
chapters on interpersonal relationships. Beck
shows how the roles of Persecutor, Rescuer, and
Victim create specific cognitive distortions that
sustain depressive and anxious conditions.

In modern psychotherapeutic practice, particu-
larly within the transactional analysis, the Karp-
man’s model has been further developed in T.A.
Harris’s classic work "I'm OK — You’re OK" [8].
In the chapter "Transactional Analysis in Ther-
apy", the author thoroughly examines how the
Karpman’s triangle manifests in therapeutic rela-
tionships and everyday communication, offering
specific strategies for breaking out of dysfunc-
tional games. Specifically, he emphasizes aware-
ness of one’s roles and transitioning to an autono-
mous lifestyle, where individuals take responsibil-
ity for their feelings and actions without resorting
to passivity or aggression. Harris T.A. pays spe-
cial attention to the "script rewriting" technique,
when individuals consciously change their habit-
ual responses, for example, instead of automati-
cally rescuing others, learning to say: "I believe
you can handle this yourself". An alternative to the
Rescuer’s self-destructive behavior may be the at-
titude "it’s not my responsibility".

The triangle theory has gained particular rele-
vance in organizational psychology, as illustrated
in Berne’s work "Games People Play” [9]. In the
chapter "Psychological Games in Organizations"
(pp. 89-117), the author demonstrates how the
roles of Karpman'’s triangle emerge within corpo-
rate structures, influencing teamwork effective-
ness and leadership dynamics. The author gives
examples when a Persecutor-boss constantly crit-
icizes employees, a Rescuer-manager takes on ex-
cessive responsibilities, and a Victim-employee
avoids accountability. The author particularly em-
phasizes that such dynamics reduces team produc-
tivity, as energy is spent not on work processes but
on maintaining dysfunctional roles. Berne E. sug-
gests a "game exit" strategy through awareness of
these patterns and conscious change of communi-
cation behavior.

The latest research keeps on developing these
ideas, as illustrated in Widdowson’s book "Trans-
actional Analysis: 100 Key Points and Tech-
niques” [10], which investigates practical methods
for working with the Karpman S. triangle in the-
rapy and coaching. Ukrainian NLP trainer Litvi-

nov R.M. writes (2019) [11; 12] that each role of
the Karpman’s triangle has its own emotions and
patterns of behavior, namely "The Victim — pity
(for him/herself) and feeling of guilt, the Rescuer
— pity (for the Victim), and then Resentment (for
the fact that his/her help was not appreciated), the
Persecutor — anger and aggression™. The author
describes several energy levels at which the "Tri-
angle of Suffering" can exist. Depending on these
levels, roles can change: The Victim (at level —1)
becomes a Hero at level +1, and a Winner at level
+2; The Persecutor (at level —1) becomes a Philo-
sopher at level +1, and a Contemplator at level +2;
The Rescuer (at level —1) becomes a Motivator-
Provocateur at level +1, and a Strategist at level
+2. The change of roles determines the change of
predominant emotions. The vector of this change
lies in the direction: negative emotions — neutral
emotions — positive emotions — rejection of
emotions (at Sage level +3, contemplation without
judgment) (Fig. 1).

Strategist

I +2

Winner 1
i Motivator-

+P rovocateur

Contemplator

27 ~
- it TN
Hero }

|
*Rescuer
’ ~

”~ ~
7 -1 ~

Philosopher

Victim Persecutor

Fig. 1. Changing roles of the Karpman triangle
depending on the “energy level™.

According to BPDFamily.com (2020-2021)
[13] and Lawson A. (2024) [14], Karpman’s sce-
nario of the entire "Triangle of Suffering” occurs
in the vast majority of family conflicts. According
to Litvinov R.M. (2019) [12], 3 out of 4 people in
the world are constantly in Karpman’s relation-
ships. In the conditions of constant stress of war,
the negative emotions generated by Karpman’s
triangle can lead to a breakdown in compensation
with the occurrence of mental disorders and psy-
chosomatic pathology [15].

Thus, Karpman’s relationships are widespread;
they are associated with generation of negative
emotions that can cause mental and psychoso-
matic disorders, interfere with adherence to heal -
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thy lifestyle models [16; 17], which makes them
the subject of valeological research. The issues of
managing negative emotions are insufficiently
studied according to modern valeological litera-
ture [18-20]. Thus, in a systematic review of 15
studies of group interventions on emotion regula-
tion, performed by Moore R. et al. (2022), the au-
thors note the lack of methodological objectivity,
the weak theoretical basis of most of them, and the
lack of standardization, especially for use in
health-saving programs. These facts were the rea-
son for doing our research.

The aim of the research was to study the prac-
tices of getting out of Karpman’s "Triangle of Suf-
fering" and success of emotional self-regulation in
non-medical students during the study of valeo-
logical disciplines.

Materials and Methods

The study was carried out as part of a pedagog-
ical experiment using system analysis, sociologi-
cal and bibliosemantic methods. As part of the
pedagogical experiment, the results of the partici-
pation of 124 Ukrainian and German non-medical
students who studied at National Technical Uni-
versity "Kharkiv Polytechnic Institute" (NTU
"KhPI") and Ukrainian Engineering Pedagogics
Academy (UEPA) during 2016—-2023 were stu-
died (see Table 2). The average age of students
was [21.7+2.6] years, with a median of 20.4 years.
Students of NTU "KhPI" were trained within the
valeological discipline "Fundamentals of Medical
Knowledge and Health-Saving", developed by the
Kharkiv Regional Institute of Public Health Prob-
lems (2004-2025). UEPA students were trained
within the valeological discipline "Health Peda-
gogy" developed by UEPA (2019-2024). The pur-
pose of studying these valeological disciplines is
to form students’ valeological competence [21—
24], an important part of which is the ability to re-
store psychological balance and control one’s own
emotions.

Distance learning for UEPA students in 2020—
2023 was used forcibly due to the COVID-19 pan-
demic and the war. Distance learning has made it
impossible to conduct full-fledged psychological
workshops [25]. Nevertheless, this fact did not be-
come an obstacle to the study, because the stu-
dents needed control of emotions during the exit
from Karpman’s relationships, which are formed
mostly at home and in work teams. The student
population was divided into two groups of equal
size based on gender: 62 men and 62 women. The
inclusion criterion in the study was the successful
acquisition of theoretical information on the topic
"Mental and psychological health of the individ-
ual. Professional burnout of teachers™ based on the
results of testing and successful formation of the
cognitive component of valeological competence
("knowledge™), as well as passing two consecutive
guestionnaires with an interval of at least one
month. The criteria for exclusion from the study
were the formation of the cognitive component of
valeological competence with a theme at the level
of less than 60% and the student’s refusal to par-
ticipate in the study.

The pedagogical experiment was conducted in
compliance with confidentiality, according to the
principles described in the scientific publication
[26], namely only the teacher had data on the an-
swers about the health of students and their family
members, they were subject to medical secrecy.
All study participants signed an informed consent
to participate. The overall design of the study was
approved by the ethics committee of the Kharkiv
Regional Institute of Public Health Services (Pro-
tocol No.2 of January 20, 2016; and Protocol No.3
of January 12, 2020). The verification of psycho-
logical assessment methods was carried out in ac-
cordance with the principles described in the pub-
lication [27] and in compliance with Difficulties
in Emotion Regulation Scale, DERS, according to
which it is possible to conduct an individual and

Table 2. Characteristics of non-medical students trained in the transformation of emotions
and way out of Karpman’s "Triangle of Suffering” within valeological disciplines
in two Kharkiv universities in 2016—2023

Higher Years of Countries of Form Number including:
education study students’ of study of students, males, females,
institution origin abs. abs. (%) abs. (%)

NTU "KhPI" | 2016-2019 | Ukraine classroom 58 30 28
UEPA 2020 2023 | Ukraine, remote 66 32 34
Germany
Total 124 62 (50.0) 62 (50.0)
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group assessment of 6 key aspects of emotional
dysregulation: inability to accept emotions (rejec-
tion of negative experiences), difficulties in con-
trolling impulsive actions under the influence of
emotions, limited regulation strategies, insuf-
ficient awareness of emotions, difficulties in
achieving goals due to emotional loading, lack of
clarity of emotions [28]. The test lasts 5-10
minutes; in a group context it helps to assess the
effectiveness of emotion regulation training. The
questionnaire contains 36 items. Each answer is
evaluated on a 5-point Likert scale (from "almost
never" (1 point) to "almost always" (5 points)).
The subscale of rejection of emotions made it pos-
sible to get 6-30 points, where 6 is complete ac-
ceptance, 30 is a sharp rejection of one’s experi-
ences. The scoring of the other subscales was as
follows: difficulties in achieving goals — [5-25]
points (where 5 — ease of work under the influence
of emotions, 25 — complete disorganization of ac-
tivity), impulsivity — [6-30] points (where 6 —
complete control, 30 — frequent uncontrolled ac-
tions), insufficient awareness — [6—30] points
(where 6 — clear understanding, 30 — complete
lack of reflection), limited strategies — [8—40]
points (where 8 — a rich arsenal of methods, 40 —
a feeling of helplessness), fuzziness of emotions —
[5-25] points (where 5 — clarity, 25 — complete
confusion). The overall score can be 36-180
(where 36 is good regulation, 180 is pronounced
maladaptation), and a value of more than 115 in-
dicates serious difficulties.

Within the framework of the sociological
method of research, 2 surveys of students were
conducted, with an interval of at least a month,
which was required to analyze own Karpmanian
relationships, the emotions they cause, the devel-
opment of a strategy for getting out of such rela-
tionships and reflection on emotions and other
consequences of such actions. According to the re-
sults of self-analysis, 17 students (13.7%) reported
the absence of Karpmanian relationships in their
lives. They made up the Control Group (CG). CG
students also underwent a second questionnaire on
the DERS at least a month after the first question-
naire. CG students remained in CG provided that
there was no deviation of the indicators of the se-
cond questionnaire compared to the first one by
more than 10% according to the overall assess-
ment, and by more than 5% for each of the sepa-
rate categories. The validity of choosing the sta-
bility of the DERS test within 10% is confirmed
by the study of Danasasmita F.S. et al. (2024) [29],

which had good internal coherence (0~[0.89—
0.91]) and validity.

In the theoretical aspect, for forming the cog-
nitive component of valeological competence on
the theme, students were explained that in Karp-
man’s triangle of suffering, the intensity of nega-
tive emotions is distributed by roles in the follow-
ing sequence (from the strongest to the weakest):
anger (Persecutor), anxiety (Victim), irritation
(Rescuer), guilt (Persecutor), helplessness (Perse-
cutor), hidden aggression (Rescuer), illusory con-
trol (Rescuer). This gradation reflects the emo-
tional dynamics between the participants in dys-
functional relationships, where the Persecutor ex-
presses the most intense negative emotions, and
the Rescuer expresses relatively smaller, but more
hidden.

The second important theoretical aspect is the
methods for getting out of Karpman’s triangle:

1. Protective (refuse to communicate with
"Karpman’s team members": create one’s own
family, change the group in which the student
studies, change the place of work);

2. Emotional-Energy Transformation (EET)
(move to new energy levels with a change of roles
and transformation of emotions).

The ways of possible exit from the Karpman’s
"Triangle of Suffering”, or mitigation of the de-
structive effect of the negative emotions caused by
it, are shown in Figure 2.

Achievement
of the Sage level

+3

+1

Refusal
to communicate
with Karpmanists

Fig. 2. Ways out of Karpman's
"Triangle of Suffering".
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In addition to regulating emotions, students
were asked to answer a number of questions:

1. how immersed they are in Karpmanian rela-
tionships;

2. where exactly Karpmanian relationships
arose: in the family, in the team where the student
studies, or in the team where he/she works;

3. what kind of negative emotions does the stu-
dent show in him/herself and other participants in
Karpmanian relationships (fear, anger, aggres-
sion, resentment, guilt, pity — from strongest to
weakest);

4. how destructive negative emotions are for
the student due to the existing Karpmanian rela-
tionships (cause constant anxiety and discomfort,
cause fear and exhaustion, cause suicidal thoughts,
cause outbursts of anger and aggression, cause so-
matic diseases);

5. what strategy for exiting Karpmanian rela-
tionships (defensive or EET) did the student
choose;

6. whether the student has implemented the
chosen strategy for exiting Karpmanian relation-
ships between the first and second questionnaires.

Depending on the attitude to being in Karp-
manian relationships (intentions to get out of
them) and depending on the implementation of
such intentions based on the results of the repeated
survey of students, they were divided into the fol-
lowing groups:

- Main Group | (MG 1) — recognize participa-
tion in Karpman's relations, but have not chosen a
strategy for exiting them;

- Main Group Il (MG II) —recognize participa-
tion in Karpmanian relationships, have chosen a
defensive strategy, but did not implement it during
the study;

- Main Group Il (MG I11) — recognize partici-
pation in Karpmanian relationships, have chosen
a defensive strategy, and implemented it during
the study;

- Main Group 1V (MG IV) — recognize partici-
pation in Karpmanian relationships, have chosen

the EET strategy, but did not implement it during
the study;

- Main Group V (MG V) —recognize participa-
tion in Karpmanian relationships, have chosen an
EET strategy, and implemented it during the
study.

The number of students in these groups will be
shown in the next section of the article.

When studying the theory, students were asked
to understand the emotions that the participants in
Karpmanian relationships experienced themselves
and that generated in other participants of the "Tri-
angle of Suffering" (see Table 3), as well as strat-
egies for transforming emotions:

- pity must be turned into mercy, and then —
into help;

- resentment must be realized, then discussed
so that it does not turn into revenge;

- aggression needs to be released, and anger
should be discharged in a way that is safe for
others (through meditation, physical exhaustion,
screaming in a place where no one can hear, etc.).

- guilt must be acknowledged, and the situation
that caused it — "smoothed out" (rebalanced) [12].

The search for literature sources within the bib-
liosemantic method used in the study was carried
out on PubMed and Google Scholar using the key-
words "Karpman’s triangle", "transformation of
emotions”, "destructive emotions of conflicts",
"emotional self-regulation in valeology”. A total
of 97 sources were analyzed, of which 61 sources
were discarded on the criteria of vague research
design and low evidence [30].

Results and Discussion

The obtained result of the absence of Karp-
manian relationships in the lives of 17 out of 124
students (13.7%) and the formation of the control
group requires explanation. Student statements
were checked by us in accordance with the de-
scription of their relationships, when conflicts
arise on indirect signs of the duration and strength
of negative emotions after conflicts at home, at
work or at the place of study. The check was ne-

Table 3. Emotions that the participants in Karpman’s "Triangle of Suffering" feel,
and which they evoke in other participants in Karpmanian relationships.

Role in the triangle

Emotions that are experienced

Emotions that arise
from other participants

Victim fear, resentment, guilt pity
Rescuer fear, resentment guilt
Persecutor fear, anger, aggression fear, guilt
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cessary because Lac A. & Donaldson C.D. (2022)
[31] clearly showed that participants in the trian-
gle of suffering tend to underestimate or deny par-
ticipation in "negative" roles, especially in the role
of the Persecutor. Reluctance to admit negative
behavior can reach [20-50]% of respondents [32].

The age of the students who received the train-
ing is important. Modern neuropsychological re-
search emphasizes that the period of early adult-
hood (18-25 years), which corresponds to the me-
dian of the age of the surveyed students (20.4
years), is critical for forming effective strategies
of regulation of emotional reactions [33; 34],
which is crucial for getting out of dysfunctional
interaction patterns, in particular Karpman’s trian-
gle.

Karpman’s triangle as a psychological model
demonstrates how maladaptive emotional patterns
maintain cyclical dynamics between three roles.
The Victim is stuck in states of helplessness and
fear, the Rescuer is stuck in hidden aggression and
the illusion of control, the Persecutor is in open
anger and accusations. It is important to realize
that it is these emotional states that are the main
"fuel" for maintaining a toxic relationship system.
Students of early adulthood, despite the ability to
identify basic emotions, often demonstrate limited
opportunities for their transformation. A typical
scenario is when the person, once in the role of the
Victim, has difficulty reformulating the feeling of
helplessness into a more constructive state. Gen-
der characteristics also play a significant role —
men are more likely to suppress emotions of fear
or confusion due to social stereotypes, which can
exacerbate their suspension as the Persecutor.
This was the reason for the customization of the
sample by sex, which was not significantly im-
paired by the formation of CG.

The process of getting out of Karpman’s trian-
gle requires consistent work with emotional states.
The first stage involves a deep awareness of the
emotional “hooks” typical of each role. For exam-
ple, for the Victim it can be an automatic reaction
of fear to conflict situations, for the Rescuer it can
be a sense of duty to solve the problems of others.
Valeological practices are aimed at developing
students’ ability to instantly recognize these emo-
tional patterns [35; 36].

The next critical step is mastering techniques
for transferring intense negative emotions into a
neutral state. Studies have proved the effective-
ness of mindful breathing [37; 38], cognitive dis-
tancing [39; 40], and mental observation tech-
niques [41]. When an emotion loses its captivating

power, it becomes possible to analyze it from the
observer’s perspective, which is key to further
transformation.

The final stage involves rethinking neutralized
emotions in a constructive way. For example, the
fear of the Victim can be turned into awareness of
one’s own boundaries, and the anger of the Perse-
cutor can be turned into energy to establish
a healthy distance. Cognitive reframing methods
are particularly effective, which can change the
perspective of perception of the situation [42]. The
duration of these phases was due to the minimum
interval between the two surveys of students.

Regular practice of such exercises contributes
to the formation of new neural connections in the
prefrontal cortex, which is responsible for self-
control and decision-making [43]. This creates
a physiological basis for more mature forms of
emotional response, which is the key to getting out
of the Karpman’s triangle. An important aspect is
the integration of these practices into valeological
programs, which allows students to master the
tools of emotional self-regulation in a safe lear-
ning environment [44; 45].

According to the results of the first and second
surveys, students were divided into 6 groups (see
Table 4). The protective strategy of exiting Karp-
manian relationships, which requires more deci-
sive actions (breaking off burdensome toxic rela-
tionships), was chosen by 4 students (3.2% of the
total number of students), but only one of them
(25.0%) managed to implement that strategy. That
student already lived separately from the family in
which Karpmanian relationships developed. He
stopped communicating with conflict relatives.
A more time-consuming EET strategy was chosen
by 54 students (43.5% of the total number of stu-
dents), but only 9 students (16.7% of them) man-
aged to implement it. For these 9 students, on av-
erage, the transition to +1 energy level of commu-
nication took 1 month and 13 days. At the level of
+2 and +3, the transition did not take place. The
results of the DERS survey are shown in Table 5
and Figure 3.

The results of the study clearly demonstrate the
significant influence of Karpmanian relationships
on the emotional regulation of students. The CG
that was not in such relationships performed best
on the DERS scale, with an average overall score
of 60.5-62.3. These students had the lowest scores
across all subscales: rejection of emotions (7.9—
8.2), difficulty achieving goals (11.8-12.4), im-
pulsivity (13.2-14.0), lack of awareness (9.5—
10.1), limited strategies (15.9-16.6), and fuzziness
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Table 4. Division of students into groups based on the results of two questionnaires
depending on the presence of Karpmanian relationships in their lives,
intentions to get out of them and the implementation of such intentions.

Groups MG | MG Il MG IlI MG IV MG V CG Total
Number abs. 50 3 1 9 17 124
of students % 40.3 2.4 0.8 36.3 7.3 13.7 100.0
Table 5. Results of two DERS surveys
= 3 2 ‘S = S
o | E| 2 | 2] £ | 3| ¢ 5 3
P& g 2 2 g g z
z 5 E E 2 £ 5
s Z 3 S £ O
= Z 7
CG 1 62.3+8.1 8.2+2.1 12.4+£3.0 14.0£3.5 10.1+2.4 16.6+4.2 11.0+£2.9
(n=17) 2 60.5+7.8 7.9+1.9 11.8+2.8 13.2+3.1 9.5+2.1 15.9£3.9 10.2+£2.7
MG | 1 98.7+12.4 18.5+4.3 20.1£4.7 | 22.3+£5.1 16.8+3.9 28.4+6.5 17.6+4.2
(n=50) 2 97.2+11.9 18.1+4.1 19.744.5 | 21.8+4.9 16.3+£3.7 27.9+6.2 17.2+4.0
MG I 1 112.4£14.6 | 22.6£5.0 | 23.9£54 | 26.1£6.0 19.4+4.5 32.8+7.5 21.6£5.1
(n=3) 2 110.8£14.2 | 22.0+4.8 | 23.3+£5.2 | 25.4+£5.8 18.9+4.3 32.1+£7.2 21.1+4.9
MG Il 1 124.7£16.2 | 26.8+6.2 | 27.5£6.5 | 29.4+7.1 22.14£5.3 37.2+8.9 25.7+£6.3
(n=1) 2 1105.3£12.8% | 18.9+4.4* | 20.44+4.8* | 22.0+£5.2* | 16.74£3.9*% | 28.3+6.7* | 17.0+4.1*
MG IV 1 108.9+£13.8 | 21.3+4.9 | 22.7£5.3 | 24.845.9 18.6+4.4 31.5+7.3 20.8+£5.0
(n=45) 2 107.5+£13.4 | 20.844.7 | 22.1£5.1 24.1+£5.7 18.1+4.2 30.8+7.0 20.3+4.8
MG V 1 119.6£15.4 | 25.1£5.8 | 26.3+£6.2 | 28.2+6.8 | 21.0£5.0 35.6+8.4 24.4+6.0
(n=9) 2 | 92.4+11.2% | 15.743.7* | 17.244.1* | 18.9+4.6* | 14.243.4* | 24.845.9* | 15.6+3.8*
Notes: CG — control group; MG — main group; (M+SD) — (Mean=Standard Deviation);

* — significant difference between surveys.
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of emotions (10.2-11.0). Such results indicate sta-
ble emotional regulation and confirm that the ab-
sence of Karpmanian relationships contribute to
psychological well-being.

In contrast, students from MG | who acknow-
ledged their involvement in Karpmanian relation-
ships but had no intention of changing them per-
formed significantly worse. Their average overall
DERS score was 97.2-98.7, approaching the criti-
cal level (>115.0 points). Impulsivity (21.8-22.3)
and limited regulatory strategies (27.9-28.4) were
particularly high. This indicates that it is the fact
of being in Karpmanian relationships without try-
ing to change the situation that significantly im-
pairs emational regulation.

The results of groups that chose exit strategies
but did not implement them (MG Il and MG 1V)
indicate insufficient emotional regulation. MG 11
students who chose a defensive strategy but did
not take action had high rates of dysregulation
([110.8-112.4] points total). Similarly, MG IV
students (who chose the EET strategy without im-
plementation) showed only a slight improvement:
the decrease was about 1-2 points). This confirms
that the very fact of realizing the problem and in-
tentions to solve it without real action does not
lead to a significant improvement in the emotional
state.

The most illustrative were the results of groups
that not only realized the problem, but also acti-
vely acted to solve it. The MG Ill (Defensive
Strategy with Implementation) showed a dramatic
improvement, with the overall DERS score drop-
ping by 19.4 points (from 124.7 to 105.3). Even
more impressive were the results of MG V (EET-
strategy with implementation), where there was
a drop in score by 27.2 points (from 119.6 to
92.4). These data clearly show that it is active ac-
tions to change the situation, especially using
structured approaches like EET, that lead to the
greatest improvement in emotional regulation.

The DERS scores of CG students in this study
not only became a benchmark for comparison, but
also clearly demonstrated that the absence of
Karpmanian relationships correlates with signifi-
cantly better emotional regulation. The stability of
the results in CG students between the two surveys
(no significant changes) confirms that it is the
Karpmanian relationship that is the key factor in
emotional dysregulation in other groups.

Thus, Karpmanian relationships significantly
worsen the emotional regulation of students; at
those only active actions to change the situa-
tion (and not just awareness of the problem or inten-
tions) lead to significant improvements. The EET
strategy turned out to be the most effective, which
confirms the importance of structured approaches
to solving the problem. The results obtained em-
phasize the need to develop special psychological
programs for students who are in Karpmanian re-
lationships, with an emphasis on practical tools for
getting out of such relationships.

The study revealed significant gender differ-
ences in overcoming Karpmanian relationships
(see Table 6). Among 62 males, 42 persons
(67.7%) successfully implemented exit strategies,
while among 62 females there were only 32
(51.6%). This difference of 16.1% indicates that
males are more effective in overcoming toxic re-
lationships.

Emotional regulation has also been shown to
be more effective in males. Their average overall
DERS score was 89.2+10.4, which is 13.5 points
lower than that of females (102.7+12.1). The most
noticeable differences were observed in the area
of emotion rejection ([15,343,8] in females vs.
[20,1+4,5] in males) and impulsivity ([18,7+4,2]
VS. [22,445,1], respectively).

Relapses after leaving relationships were sig-
nificantly less common among males — only 6
cases (9.7%) compared to 13 (21.0%) in females.
These data confirm that males were not only more

Table 6. Comparative indicators of overcoming Karpmanian relationships by gender

Indicator Males (n=62) Females (n=62)
Successful exit abs. (%) 42 (67.7%) 32 (51.6%)
Average score DERS 89.2+10.4 102.7+12.1
Rejection of emotions M+SD 15.3£3.8 20.1+4.5
Impulsivity 18.7+4.2 22.445.1
Relapses abs. (%) 6 (9.7%) 13 (21.0%)

Notes: DERS — Difficulties in Emotion Regulation Scale; (M+SD) — (Mean+Standard Deviation).
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likely to successfully exit Karpmanian relation-
ships, but also showed more stable results after
stopping them.

The results of our study on gender differences
coincide with a number of other results. So, the
results of the study by Graham K. et al. (2011),
conducted among 24,778 participants from 18
countries, showed that males were statistically sig-
nificantly less likely to remain in destructive rela-
tionships related to substance abuse compared to
females. In particular, only 38.2% of males con-
tinued such relationships, while among males this
figure was 52.7%, which shows a significant dif-
ference of 14.5% (p<0.001). This pattern was par-
ticularly evident among heavy alcohol consumers,
where the difference between sexes reached 21.6%.
A multivariate analysis confirmed that even after
taking into account factors such as age, education,
and country of residence, males had a 32.0% lo-
wer risk of remaining in destructive relationships
(OR=0.68; 95% CI: 0.61-0.75). The authors at-
tribute these differences to a combination of so-
cial, economic, and psychological factors, inclu-
ding male’s greater social support, less economic
dependence, and more effective stress coping stra-
tegies. These data show a general trend of males
having a greater ability to get out of toxic relation-
ships.

Research by McRae K. et al. (2008) [46] using
functional magnetic resonance imaging revealed
significant gender differences in the mechanisms
of emational regulation. In the experiment involv-
ing 28 healthy adults (14 males and 14 females),
it was found that males were significantly more
effective in using cognitive reappraisal to reduce
negative emotional responses. When viewing emo-
tionally negative images, males showed 23.0%
more activity in the dorsolateral prefrontal cortex
(p<0.01), a key area of cognitive control, which
correlated with their ability to reduce subjective
feelings of negativity more quickly (the Self-As-
sessment Manikin (SAM) score was 18.0% lower
than that of females) [47]. Females, in turn, were
more likely to involve the limbic system, which
led to a longer emotional response. The authors
explain these differences both by biological fac-
tors (different levels of activation of the prefrontal
cortex) and by socialization influences, which is
confirmed by the correlation between the results
of tomography and data of psychometric tests on
emotion regulation strategies.

Gender differences in the tendency to relapse
of returning to toxic relationships are demon-
strated by a study by Vennum A. et al. (2014) [48],

which showed that females were 25% more likely
to return to their former partners, (OR=1.25, 95%
Cl1.01-1.54).

Conclusions

We consider the goal of the study to be achie-
ved, namely the data obtained clearly proved that
the proposed strategies allow to effectively get out
of dysfunctional relationships. Among the 124
participants in the study, 24 students chose the
EET strategy, of which 16 people fully imple-
mented it. The analysis showed that Emotional-
Energy Transformation (EET) gives the best re-
sults in the implementation of the strategy for ex-
iting the Karpman’s triangle: 87.5% of partici-
pants who applied it showed a significant impro-
vement in emotional regulation (average decrease
in DERS by [42.54+4.7] points) and a change in be-
havioral patterns. Cases of complete remission
were especially impressive: 9 students (37.5% of
OG V participants who chose and implemented
the EET strategy) achieved zero indicators in the
key DERS subscales. The defensive strategy cho-
sen by 5 participants (of which only 1 implemen-
ted) showed significantly more modest results —an
average decrease in DERS only [19.843.2] points.

Gender analysis revealed significant differ-
ences in the effectiveness of interventions. In the
second survey, males demonstrated higher aca-
demic performance (94.1% vs 71.4% for females
with average DERS [67.3+5.1] points vs [67.3+
+5.1] points for females.

The results obtained indicate the need for a dif-
ferentiated approach to psychological assistance.
For males, clear strategies of action turned out to
be more effective, while females needed more at-
tention to aspects of emotional regulation and re-
lapse prevention. Comprehensive work with emo-
tional transformation can be a powerful tool not
only for getting out of dysfunctional relationships,
but also for the formation of sustainable psycho-
logical maturity.

The prospects for further research are the de-
velopment of differentiated approaches to the
transformation of emotions and the way out of
Karpman’s "Triangle of Suffering", taking into ac-
count individual characteristics (strength of char-
acter, temperament, the presence or absence of de-
pressive or anxiety disorders, signs of emotional
burnout).
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http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=juu_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=PREF=&S21COLORTERMS=0&S21STR=eikm#gsc.tab=0
https://repo.knmu.edu.ua/handle/123456789/207
https://scholar.google.com.ua/citations?hl=uk&user=M4u49VcAAAAJ
https://zenodo.org/communities/icj-khnmu
https://doi.org/10.5281/zenodo.15505154
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http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ=&S21COLORTERMS=1&S21STR=EJ000140#gsc.tab=0
https://repo.knmu.edu.ua/handle/123456789/10651
https://journals.indexcopernicus.com/search/details?id=66718

3. Submission of the manuscript to the editorial board means that all co-authors are familiar with and agree with its
content, agree with the requirements of the editorial board, ethical rules and possible penalties, processing of their personal
data in accordance with the legislation of Ukraine. All changes made to the manuscript during the preparation of the
article for publication as a result of peer review and editing must also be agreed by all authors.

4. The manuscript to the journals ECM and MTT is submitted in Ukrainian or English (at the choice of the authors). The
manuscript to the IC journal is submitted in English. The title of the article, the list of authors, the abstract of the article
and keywords should be submitted in Ukrainian and English. If the author(s) do not speak Ukrainian, the editors provide
assistance in translating this part of the manuscript.

5. The volume of the manuscript should not exceed 40 pages of A4 text.

6. Manuscripts are submitted to the editorial office in several ways:

1) through the websites of journals, through the form "Submit new material™ on the pages "Submission™ (the author must
be authorized to submit):

https://msz.knmu.edu.ua/submission/wizard

https://ecm.knmu.edu.ua/submission/wizard

https://inter.knmu.edu.ua/about/wizard;

2) to the e-mail addresses of journals and editors

msz.journal@knmu.edu.ua

ecm.journal@knmu.edu.ua

ic.journal@knmu.edu.ua

as.shevchenko@knmu.edu.ua

si.danylchenko@knmu.edu.ua

3) on Viber or Telegram of the coordinator of the editorial office Shevchenko Alexander +38 063 069 9000.

7. The information of the manuscript should not violate the Order of the Ministry of Education and Science of Ukraine
"On approval of the list of official information that is the property of the state":
https://zakon.rada.gov.ua/rada/show/v0319729-15

8. The article should be formatted in the format of the MS Word editor (*.docx), have a title with the last name of the first
author (for example, Petrenko.docx). All the material of the article should be contained in one file. Materials that should
not be published, but will help to get a positive decision on publication and remove reviewers' questions, can be added to
the article as separate files. For example, the databases that were processed.

9. The text of the manuscript should be printed in black font Times New Roman, font size 14, line spacing — one and a
half, paragraph indentation — 1.0 cm; margins on all sides - 2.5 cm. The orientation of the pages is vertical. Text, tables,
and figures should not go outside the text box.

10. Paragraph indentation must be done using the following tools:

1) "Ruler”, "First Line Indent";

2) Home >>> Paragraph group dialog box launcher >>> Indents and Spacing tab >>> Indentation section >>> Special
dropdown >>> select First line >>> By: 1 cm.

Wrong ways:

1) several spaces in a row;

2) tabulation.

11. The style of presentation of the material (the text part of the manuscript) should be narrative — not synopsis, scientific —
not colloquial. The units of measurement must comply with the SI system:

https://uk.wikipedia.org/wiki/ International System of Units (SI)

After each numerical value in the text of the article, the abstract should contain units of measurement:

1) correct: "the concentration increased from 10.25 mmol/l to 14.32 mmol/I";

2) incorrect: "the concentration increased from 10.25 to 14.32 mmol/I".

12. Numerical intervals with units of measurement should be written with dashes (not hyphens), numbers should be taken
in square brackets:

1) correct: "[2-6] mg", "pH [7.35-7.45]";

2) incorrect: "2-6 mg", "pH 7.35-7.45".

13. Time intervals should also contain a dash rather than a hyphen: "2020-2022".
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14. In homogeneous arrays of numerical data in numbers, the number of decimal places (in English texts — after a period)
should be the same, at least in one paragraph of the text, in one table, in one figure:

1) correct: "2.00 g and 6.35 g";

2) incorrect: "2 g and 6.35 g".

15. There should be no automatic lists in the text and tables: numbering should be manual. The manuscript with autolists
is returned to the authors for revision even before reviewing.

16. Writing Dates in Text and Summary: "January 12, 2025".

17. Writing authors in the text of the article, tables of articles in English:
1 author: Smith N.D. (2020) [1]

2 authors: Smith N.D. & Brown T.L. (2020) [1]

more than 2 authors: Smith N.D. et al. (2020) [1]

18. Tables and figures should be placed after their first mention in the text. lllustrative material of the article, tables should
be in the same file with the text, have names and legend, sequential (for each type) numbering starting with "1". If there
is only one table or figure in the text, numbering is not required.

19. Tables should contain text in Times New Roman font, font size 14, line spacing — one and a half, without paragraph
protrusion. In the tables, the information is presented briefly. Repetition of words should be avoided. Repeated words
must be placed in the name of the table, title line or notes. All abbreviations in tables and figures must be deciphered in
the "Notes", after each table and figure separately (except for the case when all abbreviations are deciphered in the "Ab-
breviations" section).

20. Tables should have: vertical orientation and be created using the Table Wizard ("Table" option >>> "Insert Table" of
the MS Word editor), a one-line header ("Table 1. Name..."), number (if there are at least two tables). Table names should
not contain abbreviations without deciphering. All abbreviations and abbreviations of tables that are not deciphered in the
name must be deciphered in the notes. If you need to put superscript marks *, ", or others next to the numbers or words
of the table, they must be the same in all tables of the article.

21. All abbreviations must be deciphered at the first mention in the abstract, as well as again in the text of the article.
With the exception of articles that have a section "Abbreviations”. If the abbreviation occurs only once in the "Annotation"
or in the text of the article, it is not needed. The aim of the study and conclusions, the names of tables and figures should
not contain abbreviations. Abbreviations in tables should be deciphered in the notes to each table. Abbreviations in figures
should be deciphered in the name of the figure, the legend of the figure, or in the notes to the figure.

21. Words before abbreviations in capital letters must also contain capital letters that formed abbreviations. A non-literal
translation into Ukrainian is possible if there is another stable translation for the term. For example:

1) COVID-19 (COronaVlrus Disease 2019)";

2) "the questionnaire SF-36 ("Short Form-36" — a questionnaire of quality of life for 36 questions).

22. Taking into account the polythematic nature of scientific journals of KhNMU, each scale, classification or method
should be briefly described (what and how is evaluated, classified, which assessment corresponds to a certain number of
points), or it is necessary to link to a source with such a description.

23. The resolution of figures must be at least 300 dpi (dots per inch), formats — *.jpg, *.png. Images should not be blurry.
All elements of the images must be grouped, or the pictures must be single-layered.

24. All article charts should contain the same black font of the same size for all elements and a white background. If the
diagram is built in MS Excel editors, the editors can request a file in the format of this editor to edit it. Numerical values
must be written above the chart columns, or a table with the legend and numeric values must be enabled below the chart.
Graduated scales should contain numerical values, names of displayed parameters and units of measurement.

25. Any images used in the article should be:

1) own;

2) borrowed with an indication of the source (this is the minimum sufficient only for lectures);

3) borrowed with an indication of the source and written permission for use from the owners of the image.

26. The type of license regulating the use of a borrowed image is the same as that of the articles: Creative Commons
Attribution — Noncommercial — Share Alike (CC BY-NC-SA), unless otherwise specified by the written permission of
the owners of the image.
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27. Disclaimer: the editors are not responsible for the use of other people's images by the authors. In case of claims of
authors/owners of images about the illegal use of these images in the article, the editorial board cancels the publication
of the article, which is reported in the next issue of the journal in a separate publication. The edges of the canceled article
are replaced on the journal website with similar ones crossed out in red.

28. Formulas are created using the built-in MS Word editor. Formulas are written, deciphered and numbered according
to the pattern;

E=mxc? (1),

where:  E (Energy) — the total energy of the object;

m (mass) — mass of an object (at rest);
¢ (Latin — celeritas) is the speed of light in a vacuum (~299.792.458 m/s).

29. Additional requirements effective from 01.07.2025:

29.1. FAIR data (e.g. clinical, sociological or demographic datasets) may be added to the manuscript and will be published
together with the article.

29.2. In literature reviews, it is necessary to adhere to the principles of PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses).

29.3. Names of medicines must be International Nonproprietary (Chemical) Names (INN), and not commercial (trade)
names.

30. In the manuscript, a hyphen (-) and a dash of medium length (-) can be used, but not a long dash (—).
We use double top quotes ("text™). No. and % with numbers we write together ("No.1", "25%").
Every three digits separated by a comma, tenths and hundredths are separated from the whole by a dot ("'1,520.72").

31. Articles are written according to the following scheme:

31.1. The section to which the manuscript is submitted is selected from the list:
* original research;

« literature review;

e clinical case;

* lecture;

* review (per published article).

31.2. UDC (not required for the IC).

31.3. The title of the article. It should not exceed 15 words. It should not contain abbreviations. The type of article that is
not original (empirical) research can be indicated in the title ("literature review", “clinical case™ or "case study", "lecture"),
or in the "Abstract" in a single sentence. The title of the article is written in bold. The titles of the article in Ukrainian and

English must be identical.
31.4. Authors (surnames, initials) — in Ukrainian and English.

31.5. Affiliations of each author (university, institute, academy, hospital, city, country) — in Ukrainian and English. Must
be written without abbreviations.

31.6. Abstract, with the display of all its sections:

In Ukrainian | In English Content

Relevance Background | 1-2 sentences repeating the "Introduction” of the article not verbatim.

Aim Aim It can be identical to the purpose of the article, it can contain tasks.

Materials Materials & | May contain information about the total number of patients, laboratory animals, their di-

and methods | Methods vision into groups, names of equipment (title, model, manufacturer, country of origin),
scales, methods, classifications. If statistical data processing was carried out — methods
and software (title, version, developer, country of origin).

Ethics Ethics International and national declarations, standards for patients and laboratory animals, in-
formed consent, protocols of ethics commissions should be indicated. For literature
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In Ukrainian | In English Content

reviews, it should be noted that studies were selected whose authors adhered to ethical
standards.

Results Results The most significant results should be indicated.

Conclusions | Conclusions | It must be indicated whether the research objective has been achieved.

Abstract must contain main results and conclusions, 2.200-2.500 characters with spaces. Manuscripts with a larger or
smaller resume are returned to the authors for revision even before reviewing. The resume cannot contain references to
literary sources. The abstract should not contain new data that is missing in the article. The abstract should be structured.

31.7. Keywords — 3—6 words or phrases that should not repeat the words of the title of the article, correspond to MESH
(Medical Subject Headings). Must be identical in Ukrainian and English. The first 1-2 keywords must be selected from
the list:

- alternative and complementary medicine, - medical ecology, - pediatrics and neonatology,
- andrology, - medical psychology, - phthisiology,

- anesthesiology and intensive care, - medical radiology, - physical therapy

- articles of congresses and conferences, - microbiology, and rehabilitation,

- cardiology and cardiac surgery, - military medicine, - psychiatry,

- dentistry, - narcology, - public health care,

- dermatology, - nephrology, - ship medicine,

- emergency medicine, - neurology, - social medicine,

- endocrinology, - neurosurgery, - sports medicine,

- epidemiology, - nursing, - surgery,

- experimental medicine, - Obstetrics, - teaching issues,

- forensic medical examination, - occupational pathology, - technologies of medical
- gynecology, - oncology, diagnosis and treatment,
- hematology, - ophthalmology, - theoretical medicine,

- history of medicine, - organization of health care, - therapy,

- hygiene, - orthopedics and traumatology, - urology

- infectious and parasitic diseases, - otorhinolaryngology,

31.8. Authors (surnames, initials), title of the article, abstract and keywords in another language (Ukrainian or English).

31.9. "Abbreviations" ("Introduction") if there are 10 or more abbreviations in the text of the article. The list is compiled
in alphabetical order.

31.10. "Introduction” should contain a description of the problem that is solved in the article; analysis of literary sources.
Contradictions have been identified. References to literary sources in the "Introduction”, "Results" and "Discussion™
should go in the order of their mention, in turn (1, 2, 3...). Manuscripts with a violation of the citation order are returned
for revision even before reviewing. The citation should be formatted, for example, as follows: [1; 3-5; 6, p. 21, 24-25].
If the source is larger than 20 pages, you must specify a page.

31.11. The "Aim" or "Aim & Objectives" (if the aim detailed) should be a logical continuation of the "Introduction" and
suggest a way to solve the problem or eliminate contradictions. The section may contain a research hypothesis. The
section should not contain abbreviations and references to literary sources.

31.12. "Materials & Methods™ must contain a description of the design of the study, ways to obtain results, information
about the number of patients or laboratory animals included in the study, their division into groups, equipment used for
the study (title, model, manufacturer, country of origin), research methods, classifications, scales (with a brief description
thereof or a link to a source with such description), methods of statistical processing, the software used (title, version,
developer, country of origin). To describe research methods, it is allowed to refer to any (but not russian or belarusian)
textbook, manual, encyclopedia, monograph, article, website.

31.13. In accordance with the principles of evidence-based medicine, materials and methods should be described in such
a way that any other researcher, having reproduced the conditions of the study, experiment, could obtain the same result
(the principle of reproducibility of the experiment). When resolving contradictions between authors and reviewers, the
editorial board, which makes the final decision on the publication or rejection of the article, is guided by the arguments
of sources with the highest evidentiary level studies, meta-analyses and systematic reviews, guidelines by Cochrane,
NICE (National (UK) Institute for Health and Care Excellence), WHO (World Health Organization).
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31.14. "Research Ethics" must contain information on compliance with the ethical standards of medical research involving
humans and laboratory animals specified in the Nuremberg Code (1947); the Declaration of Helsinki (1964, last revised
in 2013), developed by the World Medical Association; the Convention on Human Rights and Biomedicine (Oviedo,
1997); the International Recommendations of CIOMS (Council for International Organizations of Medical Sciences,
Council for International Organizations of Medical Sciences) and ICH (International Council for Harmonisation (of Tech-
nical Requirements for Pharmaceuticals for Human Use)); EU Directive 2010/63/EU; Council of Europe Convention for
the Protection of Laboratory Animals (ETS 123, 1986); Declaration "3R" ("Replacement, Reducetion, Refinement"),
which is aimed at replacing animals in experiments with other methods, reducing their number and improving the condi-
tions of experiments; and for research conducted in Ukraine or with the participation of Ukrainian researchers — Article
28 of the Constitution of Ukraine, Article 43 of the Law of Ukraine "Fundamentals of the Legislation of Ukraine on
Health Care" (1992), Article 12 of the Law of Ukraine "On Medicines" (1996), Order of the Ministry of Health of Ukraine
N0.690 of September 23, 2009. It is also necessary to note the signing of informed consent of patients to participate in
the study, to hospitalization, treatment, clinical trials of drugs and methods of treatment, ensuring the anonymity or con-
fidentiality of surveys, and the availability of protocols of ethics commissions.

31.15. "Results". Your own empirical data or theoretical reasoning must be described. The results of the study can be
illustrated and systematized using tables, diagrams, photographs, and must contain textual explanations.

31.16. "Discussion™. It should contain a comparison of its own results with the results of similar studies. Their coinci-
dences or differences must be explained.

31.17. "Conclusions" should explain whether the aim of the study has been achieved, whether the expected results of the
research tasks have been obtained, whether the problem has been solved, whether the contradictions that were identified
during the analysis of literature sources have been eliminated, whether the research hypothesis has been tested. Conclu-
sions should not contain abbreviations and references to literary sources. The conclusions should not be a simple repetition
of the results. It is necessary to minimize the amount of numerical and statistical data in the conclusions, to show only
basic data. The conclusions cannot contain new data that have not been previously described in the article. They should
only summarize the results.

31.18. "Funding and Acknowledgments" is a mandatory section that may contain information about grants or state re-
search topics with registration, for example, on https://clinicaltrials.gov or on https://nddkr.ukrintei.ua). If the research is
not carried out within the framework of the state scientific topic or grant program, it is necessary to indicate the imple-
mentation of the research component of the work of the teacher-researcher, etc.

31.19. "Authors' Contributions" — a mandatory section that must contain a list of authors indicating the letters reflecting
their contributions:

A — concept;

B — design;

C — data collection;

D — statistical processing and interpretation of data;

E — writing or critical editing of the article;

F — approval of the final version for publication and agreement to be responsible for all aspects of the work.

The contribution, marked as F, is mandatory for each author.

Each contribution marked with the letters A—E must be indicated for at least one author.

31.20. "Prospects for further researches” is an optional section that allows you to declare plans for the continuation of the
described research.

31.21. "Conflict of interest" — a mandatory section. The absence of a conflict of interest must be indicated by the phrase:
"Conflict of interest is absent".

31.22. "Literature" (for journals ECM and MTT; for articles in Ukrainian) contains a list of bibliographic descriptions of
sources in the original language.

31.23. "References" (for articles in Ukrainian and English) contains a list of bibliographic descriptions of sources with
original English, as well as translated Cyrillic bibliographic descriptions.

31.24. "Information about the author(s)". The list should indicate the author responsible (for communicating with the
editors).

31.24.1. Surname, first name and patronymic (in Ukrainian and English). Information about all authors should be of the
same type as possible: either all authors with only the first name in English, or all authors with the name and patronymic
in English);
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31.24.2. academic title (for example, Associate Professor, Professor, Academician of the Academy of Sciences of
Ukraine) and degrees (for example, Doctor of Philosophy, Candidate of Sciences, Doctor of Sciences);

31.24.3. place of work (institution, organization, clinic, their subdivisions — departments, laboratories, departments) and
position (for example, assistant of the department, associate professor of the department, professor of the department,
lecturer of the department, graduate student, doctor, head of the department, etc.);

31.24.4. postal address (work, home or PO box) for correspondence in the order: street, house, city, postal code, country;
31.24.5. E-mail;

31.24.6. ORCID;

31.24.7. telephone (not published or transferred to third parties);

31.24.8. consent to the processing of personal data in accordance with the requirements of the legislation of Ukraine;

31.24.9. consent to the publication of the article under the terms of the Creative Commons Attribution-NonCommercial-
ShareAlike 4.0 International License;

31.24.10. consent to comply with the requirements of the public agreement between the authors and the publisher regard-
ing publication, its payment, compliance with ethics and sanctions against the author in case of violation of the require-
ments of this agreement, processing of personal data in accordance with the legislation of Ukraine.

32. Bibliographic references should be designed in the Vancouver style, adapted to the requirements of the editorial board.
The minimum number of sources for original research, clinical cases and lectures is 10, for literature reviews — 20; the
list of sources is compiled without the use of an autolist, i.e. with manual numbering of sources; in the order of reference
to sources in the text. Examples of correct formatting of sources:

32.1. Article from PubMed (in English):

32.1.1. Take the article on the https://pubmed.ncbi.nlm.nih.gov website by clicking the

copy from the window (in NLM format)
CITE X

Kim SE, Park HJ, Jeong HK, Kim MJ, Kim M, Bae ON,
Baek SH. Autophagy sustains the survival of human
pancreatic cancer PANC-1 cells under extreme
nutrient deprivation conditions. Biochem Biophys
Res Commun. 2015 Jul 31;463(3):205-10. doi:
10.1016/j.bbrc.2015.05.022. Epub 2015 May 18.

PMID: 25998396. v
Copy Download .nbib Format: NLM #

There are 7 authors in it (we write all of them). Remove the month and day of publication, replace "doi: " with "DOI: ",
remove Epub.

Kim SE, Park HJ, Jeong HK, Kim MJ, Kim M, Bae ON, Baek SH. Autophagy sustains the survival of human pancreatic
cancer PANC-1 cells under extreme nutrient deprivation conditions. Biochem Biophys Res Commun. 2015 Jul-31;
463(3):205-10. dei: DOI: 10.1016/j.bbrc.2015.05.022. Epub-2015-May-18: PMID: 25998396.

Writing according to the requirements of the editors:

Kim SE, Park HJ, Jeong HK, Kim MJ, Kim M, Bae ON, Baek SH. Autophagy sustains the survival of human pancreatic

cancer PANC-1 cells under extreme nutrient deprivation conditions. Biochem Biophys Res Commun. 2015; 463(3):205-
10. DOI: 10.1016/j.bbrc.2015.05.022. PMID: 25998396.
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32.1.2. the article has 8 authors or more (reduce their number to 6 and write "et al."), remove the month and date, replace
"doi: " with "DOI: ", remove Epub and PMCID:

Sahasrabuddhe NA, Huang TC, Kumar P, Yang Y, Ghosh B, Leach SD, Chaerkady-R,Pandey-A- et al. Ablation of Dicer
leads to widespread perturbation of signaling pathways. Biochem Biophys Res Commun. 2015 Ju-31; 463(3):389-94.
dei: DOI: 10.1016/j.bbrc.2015.05.077. Epub-2015-May-36- PMID: 26032504; PMGCID:-PMC4696065.

Writing according to the requirements of the editors:

Sahasrabuddhe NA, Huang TC, Kumar P, Yang Y, Ghosh B, Leach SD, et al. Ablation of Dicer leads to widespread
perturbation of signaling pathways. Biochem Biophys Res Commun. 2015; 463(3):389-94. DOI:
10.1016/j.bbrc.2015.05.077. PMID: 26032504.

32.1.3. Article in a foreign language other than English, described according to the requirements:

Bliddal H, Christensen RD. Osteoartrose og adipositas. Prognose og behandlingsmuligheder [Osteoarthritis and obesity.
Prognosis and treatment possibilities]. Ugeskr Laeger [Weekly journal for doctors]. 2006;168(2):190-3. PMID:
16403349. [In Danish].

The correctness of abbreviations of English-language journal names can be checked in NLM Catalog:
http://www.ncbi.nlm.nih.gov/nimcatalog/journals

32.2. Article from the Ukrainian scientific peer-reviewed journal (translated bibliographic description):

Zaremba NI, Zimenkovsky AB. Attitude to the process of self-medication of applicants of higher medical education at
pre- and postgraduate stage (according to results of the sociological survey). Pharmaceutical Review. 2018;(3):94-9. DOI:
10.11603/2312-0967.2018.3.9323. [In Ukrainian].

32.3. References to any literary russian and belarusian sources are prohibited. Writing the titles of these countries in
articles in Ukrainian and English is lowercase. The titles of literary sources in russian during the Soviet times (1917—
1990) should be translated into Ukrainian or English. The names of cities of the former USSR before the names of pub-
lishing houses should be replaced with "USSR". Disagreement with these rules leads to the rejection of the article.

32.4. All parts of the bibliographic description of the source must be in one language: either all in Ukrainian or all in
English. Transliteration is prohibited.

32.5. Doubled pages in the page interval are shortened. For example, instead of "964-967" they write "964-7". If there are
up to 7 authors, all of them must be indicated. If there are 8 or more authors, indicate the first 6, then write "etc."”

32.6. Authored book:

Lisovy VM, Olkhovska LP, Kapustnyk VA. Fundamentals of Nursing: Textbook. 3 edition, revised and supplemented.
Kyiv: VSV "Medicine"; 2018. 912 p. Available on: https://is.gd/ssaAtO

Please note: to link to the Internet page, the link shortening service https://is.gd

The manuscript should not contain active sources (blue font, underlined text).

Not "https://is.gd/ssaAtO", but "https://is.gd/ssaAtO"

The words "textbook™, "3" edition, revised and supplemented" are written in full, without abbreviations.

When referring to a book in the text of the article, if the source has more than 20 pages, the pages where the cited text is
located should be indicated: "text [4, p. 127] text".

32.7. Edited book:

O'Campo P, Dunn JR, eds. Rethinking social epidemiology: towards a science of change.
Dordrecht: Springer; 2012. 348 p. Available at: https://link.springer.com/book/10.1007/978-94-007-2138-8

Please note: after full interactive links (with https://), the period is not placed.
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32.8. Book by authorship and edit:
32.8.1. in two volumes (volumes without pages)

Fauci AS, Kasper DL, Hauser SL, Longo DL, Jameson JL, Loscalzo J. Harrison's Principles of Internal Medicine. 20™
ed. Vols. 1, 2. Jameson JL, Longo DL, Fauci AS, eds. New York: McGraw-Hill Education; 2018.

32.8.2. The first of two volumes:

Fauci AS, Kasper DL, Hauser SL, Longo DL, Jameson JL, Loscalzo J. Harrison's Principles of Internal Medicine. 20™
ed. Vol. 1 of 2. Jameson JL, Longo DL, Fauci AS, eds. New York: McGraw-Hill Education; 2018. 1,472 p.

32.9. Part of the book:

Speroff L, Fritz MA. Clinical gynecologic endocrinology and infertility. 7" ed. Philadelphia: Lippincott Williams & Wil-
kins; 2005. Chapter 29. Endometriosis. P. 1103-33.

32.10. Foreign dissertation:

O’Brien KA. The philosophical and empirical intersections of Chinese medicine and western medicine [dissertation].
Melbourne, AU; Monash University; 2006. 439 p.

32.11. Ukrainian Dissertation:
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