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Abstract

Objective. To determine the influence of pathological emotional processes on the impairment of the body’s compensatory
and adaptive capabilities in acute calculous cholecystitis during the war in Ukraine.

Materials and methods. In patients with acute calculous cholecystitis, anxiety states and neurotic disorders were diagnosed;
well-being, activity, mood, and stress resistance were assessed; and cortisol levels in blood and 24-hour urine were determined.
Results. In cases of acute calculous cholecystitis, high levels of anxiety were observed 3.8 times more frequently in women
than in men. Both men and women experienced painful symptoms. Women’s self-assessments of well-being, activity, and
mood were 1.8 times lower than men’s and differed statistically significantly (p < 0.05). Women who were vulnerable to
stress were 5.9 times more numerous than men. In women, serum cortisol levels exceeded the upper limit of the reference
range by 1.3 times, and in men by 1.2 times, and correlated with depression.

Conclusions. Patients with acute calculous cholecystitis exhibited psychoemotional instability, fear, and stress caused by
the hostilities in Ukraine. To assess mental health, reactive and trait anxiety, neurotic states, well-being, activity, mood, and
stress resilience should be examined. Compensatory and adaptive changes in the bodies of patients with acute calculous
cholecystitis under the influence of pathological emotional processes during the war in Ukraine require a comprehensive

approach aimed at improving psychosomatic health.
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The onset of the active phase of Russia’s full-scale invasion
of our country has led to an intensified impact of pathological
emotional processes on the population. First and foremost,
people’s mental health deteriorates, and their overall condition
is complicated by psycho—emotional instability, fear, and acute
and chronic stress. It is precisely due to chronic stress, which is a
complex process, that disruptions in cell membrane permeability
and mitochondrial function occur at the cellular level.

Assessment of the psycho—emotional state during
wartime is aimed at identifying symptoms of anxiety
(nervousness, rapid heartbeat, sleep disturbances),
depression (fatigue, hopelessness), and post—traumatic
stress disorder (flashbacks, avoidance of traumatic
situations, hypervigilance) as a normal reaction to abnormal
circumstances, as well as changes in worldview, behavior,
and physical symptoms (headaches, stomach problems).
Based on this assessment , the need for psychological
support and rehabilitation is determined for military
personnel, civilians, and internally displaced persons to
prevent long—term consequences [1, 2].

In clinical practice, mental health can be assessed by
evaluating anxiety levels using the STAI (State—Trait
Anxiety Inventory) scale based on the Spielberger—Hanin
questionnaire, which is designed to measure reactive
(situational) and trait anxiety [1, 2].

The authors define trait anxiety as the degree of worry,
concern, and emotional tension in response to stressors

[3, 4], and state anxiety as the degree of worry, concern,
and emotional tension that develops in a specific stressful
situation [5, 6].

Trait anxiety is a stable individual characteristic, whereas
state anxiety can be quite dynamic in terms of both duration
and intensity [7, 8].

It has been demonstrated that adverse environmental
factors during wartime act as triggers for potential
disruptions in the body’s metabolic processes. Each
individual’s body reacts uniquely to negative epigenetic
factors [9, 10].

Thus, a premorbid background in the form of disturbances
in the psychoemotional state during the period of full—-
scale war in Ukraine and the low capacity of the body’s
compensatory and adaptive mechanisms can trigger the
development of a pathology manifested by the clinical
picture of acute calculous cholecystitis (ACC).

In the body of a patient with ACH, compensatory and
adaptive changes in homeostasis occur [11-13]. However,
due to the body’s failure to reduce its sustained resistance
(active, passive) to the effects of the war environment
during the conflict, sustained resistance to the influence of
xenobiotics, the stability of external and internal barriers,
and personalized reactivity are disrupted; initially functional
changes develop, followed by organic disorders [14, 15].

The pathogenetic cycle of CKD development during
wartime includes pathological psychoemotional stress,
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stress (acute, chronic), vasospasm, hypercoagulation,
inflammatory processes, activation of chronic somatic
diseases, concomitant pathogenic microflora, vitamin
D deficiency, and trace element deficiencies, including
magnesium deficiency [13].

Research objective: To determine the impact of
pathological emotional processes on impairments in the
body’s compensatory and adaptive capabilities in patients
with chronic kidney disease during the war in Ukraine.

Materials and methods

During the war initiated by Russia on February 24, 2022,
the Department of General and Minimally Invasive Surgery
at the Odessa Regional Clinical Hospital treated 58 patients
with CHD aged 18 to 82 years. There were 44 women
(75.9%) and 14 men (24.1%)

The impact of wartime emotional processes on the
impairment of the compensatory and adaptive capabilities of
the bodies of patients with CHD, as well as their psychosomatic
state, was assessed using psychological questionnaires.

The Spielberger—Hanin scale was used to diagnose
anxiety states as an informative method for self-assessment
of reactive anxiety as a state and trait anxiety as a stable
personality characteristic [1, 2].

According to the general interpretation of the scores, the
following levels of anxiety were identified: up to 30 points
— low, 30—44 points — moderate, 45 points and above — high.

To identify and assess neurotic states across six scales—
anxiety, neurotic depression, asthenia, hysterical reaction
type, obsessive—phobic, and vegetative disorders—
the clinical questionnaire by K. K. Yakhina and D. M.
Mendelevich [3] was used. Patients assessed their current
condition on a five—point scale: 5 points — this condition has
never occurred, 4 points — this condition has rarely occurred,
3 points — sometimes, 2 points — often, 1 point — constantly
or always. Then, diagnostic coefficients were summed across
all six scales. A score greater than +1.28 indicated good
health, while a score less than —1.28 indicated the presence
of pathological disorders.

Patients’ well-being, activity, and mood were assessed
using the SAN method, which derives its name from the
initial letters of the three states under study [4].

Table 1.

on the Spielberger-Hanin scale, by gender

Type of anxiety

up to 30 30-44

(low)

%

Reactive (situational) 5 8.7/ 8 57.1
Personal 7 50.0 4 28.6
Average 6 42.9 6 42.9
Note.

45 and older up to 30
(moderate) (high) (low) (moderate)

% [ | % |

1
3
2
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The extreme degree of expression of the negative pole of a
pair of polar words characterizing the psychoemotional state
was rated at 1 point, and the extreme degree of expression
of the positive pole at 7 points.

The arithmetic mean of the obtained scores was calculated
both for all three studied states combined and separately for
each state: well-being, activity, and mood.

Stress resilience was determined using the Holmes—Rahe
method [6]. The ability to resist stress was assessed based
on the total score obtained: 150—-199 — high; 200-299 —
borderline; 300 and above — low (vulnerability to stress).

Stress leads to an increase in cortisol (the stress hormone)
levels in blood serum and 24—hour urine [10]. Reference
ranges for serum cortisol levels: morning (7:00-10:00 AM)
—5.0-25.0 pg/dL (138—635 nmol/L); evening (4:00 PM —
8:00 PM) — 3 — 10 pg/dL (2.3 — 11.9 nmol/L). Reference
values for free cortisol in 24—hour urine are 20—120 pg/
day (55-330 nmol/day). Elevated levels of this hormone
indicate depression.

For statistical analysis of the results, the STATISTICA
10 Enterprise Portable (2011, ENG) software was used
to calculate the mean (M) and standard deviation (m).
The statistical significance of differences in the studied
parameters was determined using the Student’s t—test at a
p—value < 0.05.

The study was conducted in accordance with the ethical
standards established in the 1964 Declaration of Helsinki and
its subsequent amendments or comparable ethical standards.

The study protocol was approved by the Local Ethics
Committee (Meeting No. 6, December 3, 2025). Informed
consent was obtained from the patients to participate in the
study.

Results

In women with GAD, both situational (reactive) and
state anxiety were found to be statistically significantly (p
< 0.05) more common than in men. The prevalence of low
and moderate levels of anxiety in women was 3.2 and 1.3
times lower, respectively, while the prevalence of high levels
of anxiety was 3.8 times higher than in men (Table 1).

According to the questionnaire developed by K. K.
Yakhina and D. M. Mendelevich, the prevalence of neurotic

Distribution of patients with CHD by frequency of detection and degree of anxiety

Degree of anxiety (scores)
Patients with CHD
Women
(n=44)

31-44 45 and above

(high)
%

% o | % |

7.1 3 6.8* 16 36.4 25 56.8*
21.4 © 20.5 12 27.3 23 52.3*
14.3 6 13.6* 14 31.8 24 54.5*

* - p<0.05compared to the corresponding value in men. The same applies to Tables 2—4.
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Table 2.

Distribution of patients with CHD by frequency of neurotic states as determined

by the questionnaire by K. K. Yakhin and D. M. Mendelevich, depending on gender

Neurotic state

frequency

Patients with CHD

Women
(n=44)

AL odds ratio

Anxiety 2 14.3 -1.29+0.45 14 31.8* -1.45+0.43
Neurotic depression 4 28.6 0.23+0.21 25 56.8* -1.31 £ 0.51
Asthenia 4 28.6 -1.47 £ 0.56 27 61.4*% -1.64 +0.36
Hysterical reaction type 3 21.4 1.01+0.43 25 56.8* 0.34+0.12
Obsessive-compulsive

disorders 2 14.3 1.16 £0.33 13 29.5* 1.08+0.43
Vegetative disorders 2 14.3 0.45+0.42 23 52.3* 0.78+0.13
Average 3 21.4 0.015+0.0008 21 47.7* -0.375+0.019
Table 3. Assessment of well-being, activity, Table 4. Distribution of patients with CHD

and mood in patients with CHD using
the SAN method (scores) by gender

Patients with CHD

Women
(n=44)

Well-being 3.4+0.18 1.6+0.08*
Activity 3.0+ 0.15 2.0+0.1*
Mood 3.1+0.16 1.9 £0.09*
Average 3.2+0.16 1.8 £0.09*

disorders in patients with CHD (Table 2) was 2.2 times
higher in women than in men, and this difference was
statistically significant (p < 0.05). At the same time, the
mean diagnostic coefficient for men was +0.015 = 0.0008,
and for women, —0.375 £ 0.019, meaning that both men and
women had pathological disorders.

According to the SAN methodology, well-being, activity,
and mood in men were rated at (3.2 = 0.16) points, which
is 2.3 times lower than the maximum score of 7 points;
in women, the rating was (1.8 = 0.09) points, which is on
average 1.8 times lower than in men, and this difference is
statistically significant (p < 0.005), and 3.9 times lower than
the maximum score of 7 points (Table 3).

Men with CHD exhibited high stress resilience (Table
4), ranging from 150 to 199 points, and this was observed
5.3 times more frequently in men than in women (p < 0.05).
Threshold resistance (200-299 points) was observed in men
3.2 times more frequently than in women (p < 0.05). At the
same time, women exhibited stress vulnerability (300 points
or more), meaning that stress resilience in women was low,
and it was observed 5.9 times more frequently than in men
(p <0.05).

Serum cortisol levels in women with CHD were (875 +
35.3) nmol/L and exceeded the upper limit of the reference
range by a factor of 1.4 (p <0.05). In men with CHD, serum
cortisol levels were (825 = 27.1) nmol/L and exceeded the

by stress resistance level according
to the Holmes-Rahe method, by gender

Patients with CHD

m oeaa)

(n=44)
| abs. | % |

Stress resistance,

points

%

High (150-199) 10 71.4 6 13.6*
Threshold (200-299) 2 14.3 2 4.5*
Low (300 and above) 2 14.3 &7/ 84.1*

upper limit of the reference range by 1.3 times (p < 0.05).
The 24-hour urinary excretion of free cortisol in women
with CHD was (231.1 + 6.6) pg/day, and in men it was
(222.0 + 7.2) pg/day, which was statistically significantly
(p < 0.05) higher than the upper limit of normal by 1.9 and
1.9 times, respectively, while an increase of less than 3 times
the upper limit of normal cortisol levels in daily urine is
observed in cases of chronic anxiety and depression.

Discussion

Assessment using the Spielberger—Hanin scale is the on-
ly way to differentiate anxiety as a personality trait and as a
state. Situational (reactive) anxiety is assessed as an emo-
tional reaction to a stressful situation. Personality anxiety
characterizes the subject’s predisposition to a state of anx-
iety and represents a constitutional threshold that directly
correlates with emotional and neurotic breakdowns and psy-
chosomatic illnesses [1, 7].

To influence the pathogenic mechanisms underlying the
development of GCH during wartime, women should cul-
tivate a sense of confidence and success and shift the focus
from external demands, strictness, and the high importance
placed on task—setting toward a meaningful understanding
of their activities. Men need to be active, identify motiva-
tional aspects of their activities, show interest, and devel-
op a sense of responsibility in solving various tasks [3, 8].
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Based on the value of the final indicator, one can assess
the level of current anxiety in a patient with GAD, determine
whether they are under the influence of stress, and assess the
intensity of this influence. Both men and women with CHD
during the period of military operations in Ukraine expe-
rience pathological disorders, which is associated with the
etiopathogenic mechanisms of this condition’s development.

Thus, during the war in Ukraine, the functional state of
the female body exhibits negative characteristics compared
to that of the male body, which explains the statistically sig-
nificant increase in the incidence of CHD among women
during this period. The development of various somatic dis-
eases, including GCS, during martial law—a period charac-
terized by the combined effects of stressful situations—de-
pends on an individual’s ability to cope with stress. Cortisol
(a stress hormone) is one of the most important glucocorti-
costeroids, whose primary effects include increasing blood
glucose levels, as well as anti-inflammatory and immuno-
suppressive actions. Hypercortisolism correlates with the
development of depression [5, 9].

Conclusions

1. The general condition of patients with gallstone disease,
which clinically manifests as gallbladder disease, deteriorates
during the period of full-scale war in Ukraine due to psycho—
emotional instability, fear, and acute and chronic stress.

2. To assess mental health, reactive and trait anxiety,
neurotic states, well-being, activity, mood, and stress
resilience should be examined.

3. Compensatory and adaptive changes in the body
manifesting as psychoemotional disturbances in GCH
during the period of military operations in Ukraine require a
comprehensive approach aimed at improving psychosomatic
health.
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