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Summary

The aim: To study the problem of insomnia in Ukrainians during the first 11 months of the martial
law in the country. To determine the predominant type of insomnia in the population. To calculate
and assess the risk indicator for the development of cardiovascular complaints in the context of
deteriorating sleep quality during the martial law and the risk ratio.

Materials and methods: Anamnestic, statistical and calculative methods were used. 321 participants
from Ukrainian population took part in an anonymous online survey. 210 respondents were female
(65.4 %) and 111 were male (34.6 %). The age distribution was as follows: 18-19 years old (23.1 %),
20-21 years old (14 %), 22-23 years old (28.7 %), 24-25 years old (8.1 %), 26-27 years old (6.2 %),
28-29 years old (6.2 %), 30 years and older (13.7 %). The questionnaire included several sections:
general questions regarding the respondents’ characteristics and presence of sleep disorders;
questions of the Pittsburgh Sleep Quality Index (PSQI) [2]; subjective assessment of the sleep quality
of the respondents during the first 11 months of the martial law and the presence of cardiovascular
complaints that appeared or intensified during this period; details of mentioned complaints.
Results: 245 respondents (76.3 % of 321) of the entire sample reported about sleep disturbances
that developed after February 24, 2022. According to the PSQI, only 17 respondents (7 %) scored
0-7 points, indicating the absence of insomnia, 180 respondents (73 %) scored 8-14 points, suggesting
subclinical insomnia, 48 respondents (20 %) scored 15-21 points, indicating clinically significant
insomnia. 209 (85.3 %) attributed these changes to the wartime events in the country. The most
significant deterioration in sleep quality during the first 11 months of martial law in the country
was observed in March 2022 and the best level of sleep quality was indicated in July. The odds ratio
in risk calculation was 3.01; the significance level of the obtained data is 0.006.

Conclusions: Subclinical insomnia dominates among Ukrainians during the martial law in the country.
There is an increased risk of cardiovascular complaints in the population of Ukraine in the presence
of clinically significant sleep disorders related to the martial law. Prolonged exposure to stress for
Ukrainians can result in deteriorating sleep quality and increasing in cardiovascular complaints.
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INTRODUCTION

February 24, 2022, has been etched in world history
as the day from which the population of Ukraine has been
enduring prolonged stress condition. Epidemiological
studies show that sleep disturbances, especially insomnia,
affect approximately 50 % of individuals with anxiety, and
that insufficient sleep can trigger or further exacerbate it [3].
The loss of restful sleep leads to a deterioration in health in
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general [1]. One of the manifestations of such deterioration
is the onset of sleep disorders, insomnia, and development
of complaints related to organ systems, including the
cardiovascular one [9].

THE AIM OF THE ARTICLE

To study the problem of insomnia in Ukrainians
during the first 11 months of the martial law in the
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country. To determine the predominant type of insomnia
in the population. To analyze the factors influencing the
development of insomnia in the population. To calculate
and assess the risk indicator for the development of
cardiovascular complaints in the context of deteriorating
sleep quality during the martial law and the risk ratio.

MATERIALS AND METHODS

Anamnestic, statistical and calculative methods were
used in this longitudinal retrospective study. The inclusion
criteria for the study group from all of the respondents
who participated in the survey were continuous presence
in Ukraine from February 24, 2022 until the time of the
survey and the presence of periodic complaints about their
own sleep that respondents attributed to the martial law.
The questionnaire was distributed in regions that were not
occupied during December 2022.

321 participants from Ukrainian population took
part in an anonymous online survey. 210 respondents
were female (65.4 %) and 111 were male (34.6 %). The
age distribution was as follows: 18-19 years old (23.1 %),
20-21 years old (14 %), 22-23 years old (28.7 %), 24-25
years old (8.1 %), 26-27 years old (6.2 %), 28-29 years
old (6.2 %), 30 years and older (13.7 %). The first
section of the survey included general questions about
the respondents’ characteristics (gender, age, permanent
presence in Ukraine since the onset of the martial law
in the country), as well as questions about the presence

Clinically significant
insomnia
17%

@ The absence of insomnia

@ Subclinical insomnia

of sleep disorders that appeared after February 24,
2022. If there was a positive answer to the last question,
respondents were directed to the second section of
the survey, which allowed them to assess the extent of
sleep disorders according to the PSQI. The survey was
conducted in Ukrainian among the civilian population,
simultaneously with a subjective assessment of sleeping
based on the condition of respondents during the previous
11 months. All respondents were located in the non-
occupied part of Ukraine at the time of the survey. The
Ukrainian-language version of this questionnaire was
previously tested in earlier studies [1]. The last section was
dedicated to detailing the cardiovascular complaints that
developed in connection with the deterioration of sleep
quality due to the martial law in Ukraine. Respondents
indicated their consent to the processing of the collected
data and the conduct of the research before participating
in the survey.

RESULTS

245 respondents (76.3 % of 321) of the entire
sample reported about sleep disturbances that developed
after February 24, 2022. According to the PSQI, only
17 respondents (7 %) scored 0-7 points, indicating the
absence of insomnia, 180 respondents (73 %) scored 8-14
points, suggesting subclinical insomnia, 48 respondents
(20 %) scored 15-21 points, indicating clinically
significant insomnia (Figure 1).

The absence of
insomnia
7%

Subclinical
insomnia
76%

DClinically significant insomnia

Fig. 1. Percentage of respondents who reported the onset of sleep disorders after 24.02.22

According to the obtained data, 209 respondents
(85.3 %) associate these changes in their own sleep with the
wartime events in the country, 149 respondents (71.2 % of
209) also link the deterioration of sleep quality to damage
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of Ukrainian energy infrastructure. The most significant
deterioration in sleep quality during the first 11 months of
martial law in the country was observed in March 2022 and
the best level of sleep quality was indicated in July (Figure 2).
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Fig. 2. Subjective assessment of the quality of sleep by respondents during the first 11 months of the martial law in Ukraine, %

According to the previously obtained data, two
groups of respondents were formed. Respondents who
have clinically significant insomnia belonged to the first
group and respondents without clinical manifestations,
only with predispositions to the development of
insomnia — its subclinical variant, belonged to the second
one. Both individuals that reported complaints related to
the cardiovascular system in the context of the state of war
and ones who were not included in each group.

The odds ratio was used for calculating the risk of
developing the mentioned complaints. (Table 1). Mentioned
ratio calculated from the contingency table was 3.01. The
odds ratio exceeds 1.0, this indicates an increased risk of
experiencing the mentioned complaints under the influence

of the factor of clinically significant sleep disturbance in
the exposed individuals. During the calculation of the risk
ratio, in the two-tailed critical region, the risks of developing
cardiovascular complaints due to the deterioration of sleep
quality during the state of war significantly differ between
the groups, the significance level of the obtained data (p)
is 0.006. The standard error (m) = 2.52 with a significance
level of p = 0.05. The calculation was performed using the
MedStat software. The value of p is less than 0.01, therefore,
according to the traditional interpretation of significance
levels with p = 0.05, there is high significance indicating
a deviation from the statistical hypothesis. Thus, the
possible statistical contribution: the differences identified
are at a high level of statistical significance.

Table 1
Contingency table for calculating the odds ratio, respondents (M+2.52)
Clinically significant Cardiovascular complaints
. . Total
insomnia Present Absent
Present 40 8 48
Absent 123 74 197
Total 163 82 245
According to the survey data, the most common DISCUSSION

complaints were: palpitation (75.5 %), episodes of
tachycardia (66.9 %), a sensation of coldness in the
extremities due to stressful situations (63.2 %), dizziness
(52.8 %), a feeling of tightness and pain in the chest
(49.7 %), shortness of breath during physical exertion
(46 %), episodes of elevated blood pressure above normal
levels (35 %), as well as episodes of decreased blood
pressure below normal values (29.4 %).
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During the first four months for which data were
obtained, there is a significant prevalence of restless sleep,
which is possible associated with the russian invasion
activity in Ukraine and its scale in the early spring. In
March 2022, the enemy had captured significant territories,
accompanied by numerous human rights violations:
according to the Office of the General Prosecutor of
Ukraine, as of March 14th, 2023, there have been 71147
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war crimes registered in Ukraine, committed by russians
over the course of a year since the beginning of the full-
scale invasion [10]. The deterioration in the sleep quality
of the respondents also became more noticeable during
October, November and December. The provided results
coincide in time with the attacks by the russian armed forces
on Ukraine’s energy infrastructure at that time. According
to the «Materials of the XXXI International Scientific and
Practical Conference» (April 7, 2023, Rome, Italy, held
remotely), the Independent International Commission
of the UN on the investigation of violations in Ukraine
determined that serial attacks by the russian armed forces
on Ukraine’s energy infrastructure from October 10, 2022
and using of torture by the russian government may be
considered crimes against humanity [10].

The events that took place on the country’s territory
during this time caused stress in the entire population of
the country. According to Hans Selye’s theory, stress is
a nonspecific response of the body to increased demands
placed upon it. On the other hand, Richard Lazarus
studied stress from the perspective of physiological,
psychological and behavioral levels and concluded that
physiological stress is the immediate response of the body
accompanied by «marked physiological disturbances, in
reaction to various physical and chemical agents» [6].

Success on the front and on the international
political stage may have provided grounds for an
improvement in sleep quality when the Armed Forces of
Ukraine began actively using Western-supplied weaponry,
including HIMARS rocket artillery systems, which arrived
from the United States in June 2022 [11]. The advantage
of the Ukrainian army on many fronts significantly
reduced the ambitions of the russian federation in Ukraine
[5]. At that time, the beginning of a mass transfer of
occupying forces to the right bank of Kherson region was
recorded, indicating the retreat of the invaders from the
territory that had been under occupation since the first
days of the martial law [13]. The signing of the «grain»
agreements in Istanbul on July 22, mediated by Turkey
and the United Nations, also became a favorable event in
terms of prognosis. These agreements provided guarantees
for the safe export of grain from Ukrainian seaports [7].

Among the leading concepts of stress pathogenesis
highlighted by Hans Selye, the following three are
distinguished:

1. The physiological response to stress is not
dependent on the type of individual (species of animal)
experiencing it.

2. The defensive reaction when exposed to
a recurring stressor goes through three specific stages, all
together representing the general adaptation syndrome.

3. The stronger and more prolonged the defensive
response of the body to stress, the more likely the
development of the adaptation disease [6].
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In the context of the data obtained from the respondents
regarding the emergence of cardiovascular complaints against
the backdrop of deteriorating sleep quality during the martial
law it can be assumed that there is confirmation of the third
proposition, which is gradually becoming evident. The main
purpose of this proposition according to Selye is to identify
the risk factors for stress-related psychosomatic illnesses,
primarily cardiovascular diseases [6].

According to physiology, initially, there is the release
of adrenaline, which enters the posterior nuclei of the
hypothalamus and triggers a state of excitement in cells
sensitive to it. Through neural and chemical pathways,
this impulse reaches cells that produce releasing factors,
resulting in the creation of corticotropin-releasing
factor in the hypothalamus. This factor stimulates
the anterior lobe of the pituitary gland to synthesize
adrenocorticotropic hormone, which, in turn, stimulates
the adrenal cortex to produce and secrete glucocorticoids.
Military events in Ukraine has an unpredictable trajectory
for the civilian population with attacks aimed at various
locations across the country and using of different
quantities and types of weaponry, the state of stress persists
constantly. The pathogenicity of stress, induced by the
stimulation of the hypothalamus, is heightened when
stress is accompanied by prolonged anxiety. Additional
experimental factors that exacerbate stress include «the
introduction of signals that predict an impending painful
blow and the administration of blows at random, not too
short intervals of time» [8]. Simple civilian population
is unable to prepare themselves mentally for the future
quantity of rockets or a series of explosions during air
defense operations, therefore, each time it represents
a kind of «unpredictable shock». At the same time, cortisol
exhibits physiological diurnal fluctuations in secretion
intensity: a decrease precedes the time before falling
asleep and an increase occurs before waking up. From
a physiological perspective, excessive nervous excitation,
which goes through the reticular activating system to
the limbic area and neocortex, leads to disorganize and
dysfunctional nervous impulses, manifesting as symptoms
of sleep disturbances and unwarranted anxiety [12]. One
of the factors that can cause cardiovascular disorders is
sleep disturbances, as disruptions in circadian rhythms
can lead to an imbalance in the autonomic and hormonal
regulation of the body’s functions [4]. The issue requires
further study for a better understanding of the potential
future health status of Ukrainians living in conditions
of the martial law and the development of prevention
strategies to prevent its occurrence and progression.

CONCLUSIONS

1. The assessment of sleep quality in Ukrainians
using the PSQI revealed that subclinical insomnia
predominates among the population of Ukraine, which
developed during the martial law.
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2. There is an elevated risk of developing
cardiovascular complaints in the population of Ukraine
in the presence of clinically significant sleep disorders
associated with the martial law.

3. The most common complaints include
palpitation, episodes of tachycardia, feeling of cold in
the extremities due to stressful situations, dizziness,
a feeling of tightness and pain in the chest, shortness of
breath during physical exertion, episodes of elevated blood
pressure above normal levels, as well as episodes of blood
pressure dropping below normal values.

4. Prolonged exposure to stress among Ukrainians
may lead to deteriorations in sleep quality and increasing
in cardiovascular complaints. Further research is

necessary to develop preventive measures addressing this
issue.

FUNDING AND CONFLICT OF INTEREST

Conflict of interest is absent. The article is
self-funded.

AUTHORS’ CONTRIBUTIONS TO THE PREPARATION
OF THE ARTICLE

Yaroslava V. Korost — conceptualization, methodology,
data curation.

Anastasiia K. Shkvarok — software, formal analysis,
resources.

REFERENCES

1. Buysse, D. J., Reynolds III, C. E, Monk, T. H.,
Berman, S. R., & Kupfer, D. J. (1989). The Pittsburgh
Sleep Quality Index: a new instrument for psychiatric
practice and research. Psychiatry research, 28(2),
193-213. https://doi.org/10.1016/0165-1781(89)90047-4

2. Challa, S. A., Graziano, R., Strasshofer, D. R., White, K.
S., Sayuk, G. S., & Bruce, S. E. (2022). Perceived sleep
quality mediates the relationship between posttraumatic
stress and somatic symptoms. Psychological Trauma:
Theory, Research, Practice, and Policy, 14(7), 1080.
https://psycnet.apa.org/doi/10.1037 /tra000056 1

3. Chellappa, S. L., & Aeschbach, D. (2022). Sleep
and anxiety: From mechanisms to interventions.
Sleep medicine reviews, 61, 101583. https://doi.
org/10.1016/j.smrv.2021.101583

4. Holovanova, I. A., Lysak, V. P., Zakrutko, L. I.,
Khorosh, M. V., Holovanova, I. A., Lysak, V. P,
Khorosh, M. V. (2016). Scientific and methodological
approaches to the modernization of the lifestyle of
people with risk factors for arterial hypertension
(methodological recommendations). http://repository.
pdmu.edu.ua/handle/123456789/3991

5. Kondratenko, O. (2022). The crisis of Ukraine’s eastern
foreign policy vector. Political Studies: Ukrainian
Scientific Journal, (1 (3).), 138-163. Retrieved from
http://pd.ipiend.gov.ua/article/view/262038

6. Kostyuk, M., & Mazur, N. (2023). Analysis of the
emergence of basic psychophysiological mechanisms
of stress in the works of prominent scientists. Grail
of Science, (25), 407-412. https://doi.org/10.36074/
grail-of-science.17.03.2023.071

7. Kuryliuk, Yu. B. (2023). Strategic significance of the
grain agreement for the economic security of ukraine.
Scientific Notes of Lviv University of Business and
Law, (37), 251-257. Retrieved from https://nzlubp.
org.ua/index.php/journal/article /view/810.

72

8. Rozhkov, 1. M., Hordiienko, V. M., &
Chumachenko, O. Yu. (2012). Stress: neuroendocrine
mechanisms. Monografy, Mykolaiv: Sukhomlynsky
MNU, 2012, 186-193.

9. Yuan, Y., Heizhati, M., Wang, L., Li, M., Lin, M.,
Gan, L., Cai, X., Yang, W., Yao, L., Wang, Z.,
Abudereyimu, R., & Li, N. (2021). Poor sleep
quality is associated with new-onset hypertension in
a diverse young and middle-aged population. Sleep
medicine, 88, 189-196. https://doi.org/10.1016/j.
sleep.2021.10.021

10.Zhukova, I. V., Romanenko Y. O. (2023).
Current Aspects of Science Modernization: State,
Issues, Development Trends — Materials of the
XXXI International Scientific-Practical Conference.
HO «VADND», 481.

11.Zinchiuk, A. M., Fedchuk T. Y., Zinchul A. M.
(2023). CERTAIN ASPECTS OF THE
ESTABLISHMENT AND DEVELOPMENT
OF INTERNATIONAL AID FOR UKRAINE.
International Scientific Journal «Internauka» https://
doi.org/10.25313/2520-2057-2023-14

12.Zlepko, N. P., Mintser O. P., Sierhieieva, V. V.,
Azarkhov, O. Y., Kostishyn, S. V. (2011). Modern
Methods and Tools for Determining and Diagnosing
Emotional Stress. Monografy, Vinnitsya: VNTU,
2011, 228.

13.Zmiivskyi, H., Puhach, V., & Chepurnyi, V. (2023).
Zastosuvannia metodu vohnievoho blokuvannia
na prykladi dosvidu Khersonskoi nastupalnoi
operatsii. Scientific Collection «InterConf+» [The
application of the fire blocking method on the
example of the experience of the Kherson offensive
operation. Scientifits Collection «Interconf+»],
(35(163),  362-367.  https://doi.org/10.51582/
interconf.19-20.07.2023.034.

Kainiuaa Ta mpodirakTnaaa meantmaa, Ne 7(29) /2023



AOCAIAKEHHA

Pestome

OLLIHKA IKOCTI CHY HACEJIEHHS YKPAIHU NI, YAC BOEHHOIO CTAHY TA PU3UKY PO3BUTKY CKAPT 3 BOKY
CEPLEBO-CYAWHHOI CUCTEMM HA ®OHI KJIHIYHO BUPAXXEHOIO BE3COHHS
fApocnaea B. Kopoct, AHacrtacia K. LLiksapok

HavjonanbHuin meaunynmin yHisepeutet imeHi O. O. boromonbLs

Merta: AocaianTy mpobreMy 6e3COHHS cepea HaceAeHHsI YKpaiHy NpoTsArom mepimix 11 micsIlis BoeHHOTO cTa-
Hy y KpaiHi. BcraHOBUTHI TIIT 6€3COHHS, SIKIIT AOMiHY€E cepea HaceAeHH:. Po3paxyBaTyl Ta OIIHUTU ITOKa3HMUK
PUSHKY PO3BUTKY CKapr 3 60Ky CepIieBO-CyAVHHOI CiCTeMM Ha ¢OHi TIOTipIIIeHH: SIKOCTi CHY ITiA Yac BOEHHOTO
CTaHy, IOKa3HMK BiAHOIIIEHHS pPU3UKIiB.

MarepiaAu Ta MeTOAN: aHAMHECTUIHMIA, CTATUCTIYHNI, PO3PaXyHKOBUIA.

B anoniMHOMY OHAAalH-ONNUTYBaHHI B3sB y4acTh 321 IMpeACTaBHMK HaceAeHHs YKpainm, 3 skux 210 pecron-
AEHTiB — XiHo4oi cTaTi (65,4 %) Ta 111 — yoroBidoi (34,6 %)), Bikom: 18-19 poxis (23,1 %), 20-21 pik (14 %),
22-23 poxu (28,7 %), 24-25 poxis (8,1 %), 26-27 poxis (6,2 %), 28-29 poxis (6,2 %), 30 Ta 6irbmie poxis (13,7 %).
AHKeTa CKAaAAAACh 3 KIABKOX PO3AIAIB, SIKi IIOYeProBO BKAIOYAAN Y cebe: 3araAbHI IIMTaHHSI IIIOAO XapaKTepyic-
TUK PECIIOHAEHTIB, a TAKOX IIMTaHHs CTOCOBHO HasIBHOCTI po3AaAiB cHy; [TiTTcOyp3pKutii OMMTYBaABHMK SKOCTI
cHy [2]; cy6’exTUBHY OLIHKY AKOCTi CHY PeCIIOHAEHTIB 3a Iepii 11 MicsIiB BOGHHOIO cTaHy Ta HasIBHICTD CKapr
3 6OKY CeplLIeBO-CyAVHHOI CMCTeMM, IO 3'SIBYANCS UM IIOCUAVAMCS Ha (pOHI I[bOTO; AeTaAisamilio ckapr 3 60Ky
CepILIeBO-Cy AUHHOI CCTEeMIA.

PesyabpTaTn: 3 yciel BubipKku BiAMiTHAM Y cebe TTOSIBY po3Aaais cHy 245 pecrioHAeHTiB (76,3 % reHepaAbHOI Cy-
KyIHOCTi 3 321 AtoanHy) mmicast 24.02.22. 3a [TiTTcOyp3bKMUM OIUTYBaABHMUKOM sIKOCTi cHY 17 (7 %) peclioHAEHTiB
orpumaanu 0-7 6ais, mo Bianosiaae BiacyTHOCTI 6e3conms1, 180 (73 %) pecrioHAeHTiB — 8-14 6aAiB, cybKAiHiY-
He 6e3conmst, 48 (20 %) pecrioHAeHTiB — 15-21 6aa, KaiHiYHO BupaxeHe 6e3consst. 209 (85,3 %) pecroHAEHTIB
IIOB’SI3YIOTb AdHi 3MiHM 3 60KY BAACHOTO CHY 3 BOGHHUMI IIOAIsIMI Y KpaiHi. HaiibirbII BupaskeHe MOTipIIeH-
HSL SIKOCTi CHY 3a Cy0’€KTMBHOIO OILIIHKOIO PECIIOHAEHTIB cIiocTepirarocs y 6epesHi 2022 poky, a HaiKparuii
PiBeHb SKOCTi CHY 3a BOEHHOI'O CTaHy B KpaiHi 3adikcoBaHo y AnHi. [Toka3HMK BiAHOIIIEHHSI IIIaHCIB IIPY PO3-
paxyHKy pusuky craHosus 3,01, piBeHb 3HaUyIIOCTI OTpUMaHNX AaHUX cTaHOBUTD 0,006.

BucHoBku: Cepea HacereHH:S YKpalHi AOMiHye HasBHICTh CyOKAIHIYHOTO OE3COHHS, sIKe PO3BMAOCS IIiA dYac
BOEHHOTO cTaHy. HasBHWMI I ABUITIeHNIT pU3UK PO3SBUTKY CKapT 3 60Ky CepIieBO-CYAMHHOI CHCTEMU CEpeA Hace-
AeHHsI YKpaiHy Ha (pOHi IIPUCY THIX KAIHIYHO BUpa’keHIX PO3AaAiB CHY, ITOB I3aHMX 3 BOEHHUM cTaHOM. Tpusa-
Ae TIlepebyBaHHs Y CTaHi CTpecy AAsI YKpaiHIIB MOXKe Oy Ty IPUYMHOIO IOTipIIeHHs AKOCTi CHY Ta cKapr 3 60Ky
CeplIeBO-Cy AMHHOI CHCTeMI.

Kntouosi cosa: 36 poitHuit KOH(MAIKT, cepieBo-CyAUHHI 3aXBOPIOBAHH I, PO3AAAY CHY
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