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Abstract: the article summarizes and describes clinical features of anxiety disorders in post-COVID-19 syn-
drome. Mental and neurological disorders occupy a leading place in the structure of post-COVID syndrome. Recent
studies indicate an increase in the incidence of anxiety disorders in individuals with COVID-19. However, no clini-
cal or laboratory features of the post-COVID anxiety disorders have been identified. Therefore, our study aimed to
describe the clinical features of anxiety disorders in the post-COVID period and to develop a mathematical prog-
nostic model to identify potential predictors of post-COVID anxiety disorder. We conducted a case-control clinical
study, which included 145 males and females, which were divided into 2 groups, namely: group 1 - patients who
became ill with COVID-19 during the last 6 months and group 2 - persons who were not ill with COVID-19 during
the last 6 months. The clinical interview included the registration of symptoms of the debut and the time of the debut
relative to the episode of COVID-19. The Beck anxiety inventory was used for the assessment of the overall level of
anxiety. The State-trait anxiety inventory was used to assess state and trait anxiety. Statistical analysis of the data
was performed using the program EZR Statistics 1.54. Anxiety disorders during the first 6 months after COVID-19
develop more often than those who have not had the disease in the last six months. Patients who had COVID-19
in the last 5-24 weeks have an increased risk of anxiety disorders during this period and therefore require close
medical supervision and sufficient awareness of the likely symptoms. People with a post-COVID anxiety disorder
reported the presence of autonomic symptoms, including excessive sweating and tachycardia, a feeling of inner
emptiness, as well as circadian rhythm disorders in the form of difficulty falling asleep and waking up at the desired
time. It should be noted that the overall frequency of detection of anxiety disorders in the post-COVID period is
increasing. It has been established that the risk of developing post-COVID disorder decreases with knowledge of
the fact of contact with an infected person before the COVID onset and increases with a heightened level of prior
personal anxiety. Circadian rhythm disorders, in particular sleep phase shift and abnormal fatigue, may be predic-
tors of post-COVID anxiety disorder.

Key words: mood disorders, anxiety, circadian rhythm, circadian clocks, post-acute COVID-19 syndrome, fatigue,
sleep wake disorders

Introduction. The COVID-19 pandemic continues
to affect people around the world and damage the
health and political systems of the states. Since most
patients survive this disease, the problem of the long-
term consequences of this infection is a pressing issue
(Jiang & McCoy, 2020). A year ago, the existence of
post-COVID syndrome was questioned, but it was
assumed that its existence may be due to the persistence
of symptoms for 6 months after the disease (Lamprecht,
2020). It is generally accepted that postcovid syndrome
includes symptoms that appear after the 4th week after
the disease persisting for a later period and are directly
related to the coronavirus infection (Carod Artal, 2021).
However, now more and more researchers are discussing
the symptoms of the whole syndrome and trying to
classify it based on various approaches. For example,
it is proposed to divide the symptoms that occur after

COVID-19 according to the time of their occurrence
(Fernandez-de-las-Pefias et al., 2021), namely:
Symptoms potentially associated with
COVID-19 — up to 4-5 weeks;
Acute post-COVID — from week 5 to week 12;
Long post-COVID — from week 12 to week 24;
Persistent post-COVID — more than 24 weeks.
Mental and neurological disorders occupy a leading
place in the structure of post-COVID syndrome. Many
authors point to the persistence of pathological fatigue,
anxiety disorders, depression, sleep disorders, and
circadian rhythm disorders, as well as disorders of the
autonomic nervous system in the post-COVID period
(Dani et al., 2021; El Sayed et al., 2021; Szekanecz &
Valyi-Nagy, 2021; Zolotovskaya et al., 2021). These
disorders persist in patients even 6 months after the
disease. Therefore, many researchers have studied
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not only the specifics of drug treatment but also non-
pharmacological methods of COVID-19 treatment
and its effects during a pandemic, including exposure
to physical factors, physical rehabilitation, and
psychotherapy (Hussain et al., 2021; Jimeno-Almazan
et al., 2021; PLAKUN, 2020).

Recent studies indicate an increase in the incidence
of anxiety disorders in individuals with COVID-19
(Yong, 2021). Studies show an increase in the prevalence
of anxiety disorders with the spread of any socially
significant disease that causes an epidemic or pandemic,
as it is an important traumatic factor (de Sousa Moreira
et al., 2021). However, what makes SARS-CoV2 even
more interesting and draws scientific attention is that it
is neurotropic. Neuroinvasion of SARS-CoV-2 can be
realized by blood transfer to tissues with a high level of
vascularization, by trans-synaptic transfer from infected
neurons, through the olfactory nerve, or the blood-
encephalic barrier (Lukiw et al., 2020). This causes
complex multivariate manifestations of the post-COVID
syndrome.

The neuropsychiatric manifestations of post-COVID
syndrome are partly explained by an imbalance of
neurotransmitters such as serotonin, dopamine, and
the hormone melatonin, which may occur against the
background of a cytokine storm due to severe infectious
disease (Attademo & Bernardini, 2021). Decreases in
serotonin levels with increasing severity of COVID-19
have been reported and may be used as a biomarker
of disease progression (Soria-Castro et al., 2021). The
determination of bioactive substances’ blood levels can
be useful for the improvement of a diagnostic process of
post-COVID anxiety disorder due to the key role in the
pathogenesis of affective disorders. However, to date, no
clinical or laboratory features of the course of anxiety
disorders in the post-COVID syndrome have been
identified. Therefore, our study aimed to describe the
clinical features of anxiety disorders in the post-COVID
period and to develop a mathematical prognostic model
to identify potential predictors of post-COVID anxiety
disorder.

Methods. We conducted a case-control study,
which included 145 males and females, aged 18 to
59 years, who consulted a family physician for a
preventive examination. All respondents were divided
into 2 groups according to the anamnesis data, namely:
group 1 (experimental) - patients who became ill with
COVID-19 during the last 6 months (n = 69) and group
2 (control) - persons who were not ill with COVID-19
during the last 6 months (n = 76). Criteria for inclusion
in group 1: COVID-19 in the anamnesis, confirmed by
PCR testing, post-COVID syndrome (5-24 weeks from
the onset of symptoms of COVID-19), age from 18 to 59
years. The criteria for inclusion in the control group was
the absence of COVID-19 in the anamnesis. The criteria
for exclusion were the presence of concomitant severe
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somatic pathology, a history of mental disorders before
COVID-19, including anxiety disorder at the time of
the onset of coronavirus infection, the appearance of
symptoms of coronavirus infection 5 weeks ago and
later. Patients with COVID-19 were surveyed on the
severity of the clinical course and awareness of the
previous contact with an infected person.

The clinical interview included the registration of
symptoms of the debut and the time of the debut relative
to the episode of COVID-19.

To assess the overall level of anxiety, the Beck
anxiety inventory was used, according to which the sum
of scores less than 22 indicates low anxiety, 22-35 —
moderate, and 36-63 — potentially concerning levels of
anxiety.

The State-trait anxiety inventory was used to assess
state and trait anxiety. Each scale contains 20 questions,
which should be answered with the help of Likert
4-point frequency scale, ranging from 1 point (never) to
4 points (very often). Personal anxiety means a motive
and an acquired behavioral attitude that forces a person
to perceive objectively safe things as a source of danger,
that is, to react with anxiety that does not correspond
to the real conditions. Situational anxiety characterizes
a person’s condition at the time of examination, which
occurs as an emotional response to an extreme or stressful
situation, can vary in intensity, and change dynamically.
The sum of points on each scale varies from 20 to 80,
along with the larger values corresponding to a more
pronounced anxiety syndrome. It is considered that <30
points is a low level of anxiety, 31-45 points — average,
>45 points — high.

All patients were provided with comprehensive
information on the possible benefits and outcomes of
the study. Study participants gave informed consent to
participate in the study before the start of all procedures.
The study was approved by the Bioethics Committee
of Poltava State Medical University and conducted by
the principles of Good Clinical Practice (ICH E2 (R6)
GCP).

Statistical analysis of the data was performed using
the program EZR Statistics 1.54 (from 20.12.2020),
which is publicly available on the website of the Medical
University of Jichi, Japan.

The normality of the distribution of the obtained
results was checked using the Shapiro-Wilk test.
Normally distributed quantitative indicators are
presented as the mean value (M) and the standard error of
the mean (m). Qualitative indicators are presented in the
form of absolute quantity (n) and percent (%). Analysis
of differences between the two groups was performed
using the T-test for independent groups. Multiple
comparisons of qualitative indicators were performed
using the criterion > with Yates correction. To determine
the relationship between qualitative variables, a risk
ratio with a 95% confidence interval was calculated. To

Ukrainian scientific medical youth journal, 2021, Issue 4 (127)
http://mmj.nmuofficial.com

23


https://portal.issn.org/resource/issn/1996-353X
https://portal.issn.org/resource/issn/2311-6951
https://creativecommons.org/licenses/by/4.0/
http://mmj.nmuofficial.com

Ukrainian Scientific Medical Youth Journal
Issue 4 (127), 2021
Creative Commons «Attribution» 4.0

determine the predictors of the development of post-
COVID anxiety disorder, a multivariate binary logistic
regression analysis was performed by the Wald reverse
inclusion method with a threshold for inclusion p<0.05
and for exclusion p<0.1. Quality assessment of the
prognostic model was performed by ROC analysis with
the choice of maximum sensitivity and specificity. For all
measurements, the critical value was p <0.05, at which
the results were considered statistically significant.

Results. The mean age of patients in group 1 was
37.6+7.3 years and in group 2 — 39.4£6.9 years. Group
1 included 22 (32%) men and 47 (78%) women, and
group 2 — 31 (41%) men and 33 (66%) women. No
statistically significant age (p = 0.436) and gender (p =
0.311) differences were found.

25 patients (36%) from group 1 reported a mild course
of the disease, 28 (41%) - moderate and 16 (23%) -
severe. Among them, only 26 (38%) patients knew
about contact with an infected person before the onset
of COVID, which can be an additional psychotraumatic
factor.

In group 1, anxiety disorders were found in 46 (67%)
patients, and group 2 —in 37 (49%) people. Among those
who underwent COVID-19, the appearance of anxiety
symptoms in the period from 5 to 12 weeks was noted by
29 (63%) people, and from 12 to 24 weeks — 17 (37%)
people. It was found that in group 1 the frequency of
anxiety is higher (y2 = 4.54, p = 0.34) compared to group
2. For people with COVID-19 the risk of developing
anxiety disorders is 1.24 times higher (RR=1.243, 95%
CI 1.06-1.49, p=0.036).

Complaints of pathological fatigue (in 41 people -
89%), constant feeling of danger (in 39 people - 85%),
difficulties in falling asleep (in 35 people - 76%) and
waking up (in 33 people - 72%), excessive sweating (in
29 people - 63%), tachycardia (in 27 people - 59%) and
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feelings of inner emptiness(in 25 people - 54%) prevailed
among patients of group 1. Along with this, in group 2
the most common complaints were a constant feeling of
danger (in 23 people - 62%) and pathological fatigue (in
21 people - 57%). This data is summed up in table 1.

It was determined that in group 1, difficulties in
falling asleep and waking up, tachycardia, excessive
sweating, a constant sense of danger, and pathological
fatigue were more common in group 1 than in group 2.
Along with this, it should be noted that a constant sense
of danger and pathological fatigue are noted by the
majority of patients in both groups.

In group 1, the average score on the Beck anxiety
inventory was 39.6 £ 1.7 points, and in group 2 - 23.3 +
2.1 points, which was statistically significantly higher in
group 1 (p =0.007).

Among group 1 patients, 11 (24%) had low anxiety,
17 (37%) had moderate anxiety, and 18 (39%) had
severe anxiety, while in group 2 20 patients (54%) had
low anxiety, 8 (22%) — moderate and 9 (24%) — severe,
concerning anxiety, as shown in Fig.1.

There was a statistically significantly higher
frequency of moderate and severe anxiety in group 1,
compared with group 2, where a low level prevails (32 =
7.91, p = 0.019). Thus, patients who had COVID-19 in
the last 6 months show a higher level of anxiety, which
may be a component of the post-COVID syndrome.

The average score of trait anxiety in group 1 was
47.243.9, and in group 2 — 32.8+3.4 points, which had no
statistically significant differences (p=0.134). In addition,
the level of state anxiety in group 1 was statistically
significantly higher (p=0.003) compared with group 2
and was 36.142.5 and 32.7+3.1, respectively.

Low levels of state anxiety were found in 10 (22%)
patients in group 1 and 17 (46%) in group 2, moderate in
15 (33%) of persons in group 1 and in 11 (30%) of group

Table 1. The structure of neuropsychiatric complaints of patients with anxiety disorders in the post-COVID period
in comparison with respondents who had anxiety disorders but did not suffer from COVID-19, abs. (%)

Complaints Groups x2 value p-value
Group 1(n=46) | Group 2 (n=37)
Fear of death 18 (39%) 13 (35%) 0,257 0,612
Difficulties in falling asleep 35 (76%) 17 (46%) 6,73 0,010
Difficulties in waking up 33 (72%) 16 (43%) 5,76 0,017
Constant sense of danger 39 (85%) 23 (62%) 4,42 0,036
Irritability 14 (30%) 13 (35%) 0,048 0,827
Impaired concentration 13 (28%) 15 (41%) 0,89 0,346
Feelings of inner emptiness 25 (54%) 14 (38%) 1,37 0,243
Pathological fatigue 41 (89%) 21 (57%) 9,73 0,002
Dizziness 9 (20%) 11 (30%) 0,67 0,414
Tachycardy 27 (59%) 12 (32%) 4,67 0,031
Excessive sweating 29 (63%) 14 (38%) 4,26 0,040
Agitation 15 (33%) 9 (24%) 1,56 0,212
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Figure 1. Level of anxiety in patients who had
COVID-19 in the last 6 months, compared with
respondents who had anxiety disorders but did not have
COVID-19.
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Figure 2. Level of trait and state anxiety in patients who
had COVID-19 in the last 6 months, compared with
respondents who had anxiety disorders but did not have
COVID-19.

2, and severe in 21 (46%) and 9 (24%), respectively.
The level of trait anxiety was low in 13 (28%) people
in group 1 and 16 (43%) in group 2, moderate — in
21 (46%) in group 1 and 13 (35%) in group 2 and
severe — in 12 (26%) and 8 (22%) accordingly, which
is presented in fig.2. It was found that the level of state
anxiety in individuals with COVID-19 was statistically
significantly higher (2 = 6.33, p = 0.043) over the level
of individuals with anxiety disorders but not suffering
from coronavirus infection. However, the level of trait
anxiety did not have significant differences between
groups (x2 =2.04, p=0.361)

To identify predictors of post-COVID anxiety
disorder, a regression analysis of data from 69 patients
in group 1 who had COVID-19 was performed. The
analysis included complaints, features of the clinical
course, severity of anxiety and its components, as well as
anamnestic data. The model is summarized in 12 steps,
with the remaining 5 independent predictors, which are
presented in table.2.

We found that knowledge of the fact of contact with an
infected person before the COVID-19 episode, difficulty
falling asleep, difficulty waking up at the desired time,
pathological fatigue, and level of personal anxiety all are
of prognostic value for the risk of developing a post-
COVID anxiety disorder. To be exact, the chance of
developing anxiety in the post-COVID period decreases
2.4 times (OR=0.42, 95% CI 0.21-0.83, p=0.036) when
knowing the fact of contact with the infected before the
disease and increases by 2.9 times (OR=2.9, 95% CI
1.7-4.2, p=0.008) in the presence of complaints about
the difficulty of falling asleep, 1.4 times (OR=1.4, 95%
CI 1.07-2,8, p=0.042) with difficulties in waking up,
2.1 times (OR=2.1, 95% CI 1.6-3.7, p=0.016) in the
presence of complaints of pathological fatigue, as well
as 1,09 times (OR=1.09, 95% CI 1.02-1.19, p=0.027) for
each point of personal anxiety.

Using the multivariate binary logistic regression
analysis, we built a prognostic model of the risk of post-
COVID anxiety disorder, which is described by equation 1:

Table 2. The structure of complaints of patients with anxiety disorders in the post-COVID period in comparison
with healthy respondents

Parameter | B+m coefficient| Bignomenns manciB| 95-% Confidence Interval p-value
Const -7,01+3,66 - - 0,035
X1 -0,34+0,11 0,42 0,21-0,83 0,036

X2 1,09+0,18 2,9 1,7-4,2 0,008

X3 3,5+1,7 1,4 1,07-2,8 0,042

X4 3,2+1,1 2,1 1,6-3,7 0,016

X5 2,3+0,78 1,09 1,02-1,19 0,027

Note. X1 — the fact of contact with an infected person before the COVID-19, X2 — difficulty falling asleep, X3 —
difficulty waking up, X4 — pathological fatigue, X5 — level of personal anxiety.
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p = 1/(1+exp(-7,01-0,34%X 1+1,00%X2+3,5*X3+3,2%X4+2,3*X5)), (1)

The optimal test limit was selected by the Youden’s
Index calculation method. The optimal decision limit
was Pgr. = 0.393: for P (patient) > Pgr. — you can
predict the risk of post-COVID anxiety disorder, for P
(patient)<Pgr. — it is possible to predict the absence of
development of post-COVID anxiety disorder.
To analyze the adequacy of the constructed model,
we analyzed the curve of operational characteristics,
which corresponds to our regression equation and is
presented in Fig.3.
The accuracy of the constructed prognostic model
was evaluated according to the training sample and
was 94.2% (95% CI 84.3-99.8%). Point and interval
estimates of the efficiency of the regression model were
calculated from the matrix of classifications and were: - t
» the probability of a correctly predicted positive
result (sensitivity) when using this model —
88.9% (95% CI 83.8-94.0%);

» probability of correctly predicted negative result
(specificity) - 89.5% (95% CI 82.8-96.2%);

» predictability of a positive test result — 89.1%
(95% CI 84.9-93.3%)).

» predictability of a negative test result — 91.3%
(95% CI 89.9-92.7%)).

The constructed five-factor model revealed the
dependence of the risk of post-COVID anxiety disorder
on factor traits, the area under the ROC curve AUC =
0.94 + 0.03 (95% CI1 0.84 - 0.99) statistically significant
(p <0.001) exceeds 0.5, which is evidence of the
adequacy of the constructed model.

Discussion. Anxiety disorders during the first 6 months
after COVID-19 develop more often than those who have
not had the disease in the last six months. In our study,
anxiety disorders were found in 67% of convalescents,
while current studies show a frequency of persistence of
post-COVID anxiety disorder 1 month after the disease in

Figure 3. ROC-curve of the prognostic model of post-
COVID anxiety disorder
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42% of patients and 6 months after the onset of symptoms
in 23% (Huang et al., 2021; Sher, 2021).

The development of anxiety disorders in the post-
COVID syndrome occurs mainly during the period
between 5-12 weeks after COVID, which corresponds
to the period of acute post-COVID according to the
classification proposed (Fernandez-de-las-Pefias et al.,
2021).

Thus, patients who had COVID-19 in the last 5-24
weeks have an increased risk of anxiety disorders
during this period and therefore require close medical
supervision and sufficient awareness of the likely
symptoms. The level of anxiety was also higher in those
who had COVID-19, as evidenced by a cross-sectional
study of the German population (Béuerle et al., 2020).
Elderly vulnerability to the development of anxiety
symptoms after coronavirus infection has also been
reported (Bergman et al., 2020). The increased level of
state anxiety found in people with COVID-19 indicates
its significant psycho-traumatic potential, combined
with neurotropic effects, which may increase the risk of
mental disorders in the post-COVID period.

Anxiety disorders after COVID-19, as well as in its
absence in the anamnesis, are characterized by complaints
of increased fatigue and a constant feeling of danger.
However, in addition, people with a post-COVID anxiety
disorder reported the presence of autonomic symptoms,
including excessive sweating and tachycardia, a feeling
of inner emptiness, as well as circadian rthythm disorders
in the form of difficulty falling asleep and waking up at
the desired time. It is thought that certain symptoms of
post-COVID syndrome may be associated with immune-
mediated damage to the autonomic nervous system,
causing dysfunction of the autonomic nervous system
(Dani et al., 2021; Larsen et al., 2021).

The COVID-19 pandemic caused serious sleep
and sleep patterns disorders in all individuals. We
found a delay in falling asleep and waking up, which
may indicate a delayed sleep phase disorder. Recent
studies emphasize a shift in circadian rhythm toward
later falling asleep and an increase in daytime sleep in
all occupational groups and a decrease in sleep quality
and duration due to affective symptoms. (Epstein et
al., 2021; Gupta et al., 2020). It is recommended to
use drugs according to chronobiological strategy in
the treatment of coronavirus infection since the role of
a key component of the regulation of human circadian
rhythm — the BMAL1 gene — has been established in
the replication of SARS-CoV-2 (Zhuang et al., 2021).
Sleep control in the human body depends on the balance
between sleep-wake cycles and circadian rhythms
realized by peripheral oscillators and suprachiasmatic
nuclei of the hypothalamus (Kaidashev, 2020). At the
same time, slow and fast sleep play different roles in the
consolidation of memory depending on its modality, as
well as differently affect the psycho-emotional state and
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the tendency to develop anxiety (Shkodina et al., 2020).
Serotonin and dopamine (Tarianyk et al., 2021) play an
important role at different levels of the circadian system.
They also play a key role in the pathogenesis of anxiety
disorders and can act as a common pathogenetic link to
this syndrome.

It is believed that the pathogenesis of the post-
COVID syndrome is partly due to increased levels
of IL-6 and the involvement of mast cells. Thus, the
inflammatory lesion caused by this infection can cause
mental disorders in predisposed individuals, in particular
those with affective disorders (Anaya et al., 2021). The
prognostic model built by us also indicates the level of
personal anxiety as a predictor of post-COVID anxiety
development. Knowledge of contact with a coronavirus-
infected person before a diagnosis of COVID-19 reduced
the risk of post-COVID anxiety disorder in the surveyed
respondents. In addition, we found an increased risk
of developing an anxiety disorder in the post-COVID
period in the presence of complaints of pathological
fatigue and circadian rhythm disorders, manifested by
difficulty falling asleep and waking up at the desired
time.

Further clinical studies are required to determine the
relationship between circadian rhythm disorders and
anxiety in the post-COVID period in order to optimize
the treatment of the post-COVID syndrome. Our study
had some limitations, including small sample size and
a lack of laboratory and instrumental monitoring of
patients with post-COVID symptoms, which should be
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considered when planning future studies.

Conclusion. Summing up, it should be noted that
the overall frequency of detection of anxiety disorders
in the post-COVID period is increasing. Thus, post-
COVID anxiety disorder is of particular importance
for the treatment of the long-term effects of acute
coronavirus infection. It has been established that the
risk of developing post-COVID disorder decreases
with knowledge of the fact of contact with an infected
person prior to the COVID onset and increases with a
heightened level of prior personal anxiety. Circadian
rhythm disorders, in particular sleep phase shift and
abnormal fatigue, may be predictors of post-COVID
anxiety disorder.
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KJIIHIYHI OCOBJMBOCTI
TPUBOYKHOI'O PO3JIALY
B MOCTKOBIJTHOMY CUHJIPOMI
TA TIOIIYK MIOT'0 MPEJIUKTOPIB

Boiiko IMutpo
KaHAUJaT MeIUYHUX Hayk, [TonTaBcbkuit
Jiep>KaBHUM MeIUUHUN YHIBEpCHUTET, YKpaiHa

AHOTaLlif: y CTaTTi y3arajibHEHO Ta OMHMCAHO KIIi-
HIYHI OCOOJIMBOCTI TPHUBOKHUX pO3JaJiB TPU TOCT-
COVID-19 cunapomi. IlcuxidHi Ta HEBPOJIOTIYHI
po3JIaay 3aliMaroTh MPOBIJHE MicIle B CTPYKTYpi MOCT-
COVID-19 cunnpomy. OcTaHHI AOCTIIKCHHS CBITYaTh
PO 301IbIIEHHS 3aXBOPIOBAHOCTI HA TPUBOXKHI PO3JIAIH
y srozeit micns neperecenoro COVID-19. Tlpote moci

. Post-COVID-19 asthenic syndrome. Zhurnal

KIMHNUYECKHUE OCOBEHHOCTH
TPEBOYKHOI'O PACCTPOMCTBA
B IOCTKOBUJIHOM CHUHJAAPOME
N IMIOUCK EI'O ITPEJUKTOPOB

Boiiko ImMutpuii

KaHIUAaT METUIMHCKUX HaykK, [lonTaBckuit
rOCyapCTBEHHBIN MEIUILIMHCKUHA YHUBEPCUTET,
Ykpauna

AHoOTanms: B crarbe 0OOOIICHBI M OMUCAHBI KIIH-
HUYECKUE OCOOCHHOCTH TPEBOXKHBIX PACCTPOMCTB IMpH
noct-COVID-19 cungpome. Ilcuxuueckue u HEBpO-
JOTHYECKHE HApPYIICHUS 3aHUMAIOT BEIyIIee MECTO
B crpykrype noct-COVID-19 cunnpoma. Ilocnennue
HCCIIEIOBAaHHUS CBUICTEIHCTBYIOT 00 YBEIHYCHHUH 3a-
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HE BHUSBJICHO KIIHIYHIX 200 1a00paTOpHUX IPEIUKTOPIB
PO3BHTKY TpUBOKHHX po3namiB miciast COVID-19. Tomy,
METOI0 HAIOTO JOCTIKCHHS OyJIO ONMMCcaTH KIIiHIYHI
0COONUBOCTI TPUBOXKHUX po3naniB y moct-COVID-19
Mepiof] Ta PO3POOUTH MAaTEeMATUYHY IIPOTHOCTUYHY MO-
JeTb ISl BU3HAUCHHS MTOTCHIIMHUX MPEIUKTOPIB TOCT-
KOBITHOTO TPUBOXKHOTO pO3jaay. MU NMpoBeIH KITiHiY-
HE TOCTIKEHHSI «BHIIAJ0K-KOHTPOIB», B SKOMY B3sIIH
y4dacThb 145 J0JOBIKiB Ta XKIHOK, sKi Oyiu po3aiieHi Ha 2
TpyIH, a caMe: ITpyma 1 — marienTH, sSKi mepexBopiIn Ha
COVID-19 mpotsarom ocTaHHiX 6 MicsIiB Ta rpyma 2 —
ocobwu, sxi He xBopinu Ha COVID-19 npotsrom ocran-
HiX 6 MicsuiB. KiiHiYHE 1HTEPB’I0 BKIIOYAIO PEECTpa-
IO CUMIITOMIB JIcOI0TY Ta Yacy JAeOI0Ty MO0 eHi30ay
COVID-19. Ins OIiHKY 3araibHOTO PiBHS TPUBOXKHOCTI
BHUKOPHCTOBYBABCS OIMUTYBaJbHUK TpUBOTH beka. J{is
OIIIHKK OCOOMCTICHOI Ta CHTYalliiHOI TPUBOKHOCTI BH-
KOPUCTOBYBaBCS onuTyBaJibHUK Crinbeprepa-XaHiHa.
CTaTUCTHYHUI aHaNi3 JaHUX TPOBOIIIIN 32 JOIIOMO-
roro nporpamu EZR Statistics 1.54. TpuBoxkHi po3magu
npotsaroM nepmux 6 Micsmie micist COVID-19 po3su-
BaIOTHCS YACTIIIe, HiX Y THX, XTO HE XBOPIB I[IIM 3aXBO-
PIOBaHHSM MPOTITOM OCTAHHIX IIeCTH MicsiB. [lamieH-
TH, Ki epexBopina Ha COVID-19 mpoTsirom ocTaHHIX
5-24 TWXHIB, MAIOTh IMiJBUINCHUN PHU3MK TPHUBOKHHUX
po3NaniB y 1eil mepion, ToMy HOTPEOYIOTh PETEIHEHOTO
MEIUYHOTO HAILMy Ta IOCTATHBOI 0013HAHOCTI IMIOIO
HMOBIpHUX CUMOTOMIB. JIFOIH 3 TOCTKOBITHAM TPHBOXK-
HUM PO3J7aJ0M ITOBIIOMHUIIH MPO HASBHICTH BETCTATHB-
HUX CHUMIITOMIB, BKJIIOUAIOYM IiJBUIICHY MITIMUBICTH i
TaXiKapiro, BITIyTTs BHYTPIIIHHOT HOPOXKHEYI, a TAKOXK
MOPYIICHHS [IUPKATHOTO PUTMY y BUIIIII TPYIHOIIIB 13
3aCHUITIaHHM i TPOOYIHKEHHIM y oTpiOHMiA gac. Ciif 3a-
3HAYUTH, [0 3arajibHa YacTOTa BHUSBICHHS TPUBOXXHUX
posnaniB y moct-COVID-19 nepioni 3poctae. Beranos-
JICHO, IO PHU3UK PO3BUTKY MOCTKOBITHOTO TPHBOXKHO-
TO pO3JTaay 3HIDKYETBCS TIPH 3HAHHI (AKTy KOHTAKTY 3
iH(piKoBaHOW mroauHOI 10 modarky COVID-19 i 3po-
CTa€ MPH MiIBUIIEHOMY BUXITHOMY PiBHI 0COOUCTiICHOT
TPUBOXHOCTI. [lopyIIeHHS IUPKaIHOTO PUTMY, 30KpeMa
3cyB (ba3 CHy Ta MaroJoTivHa BTOMA, MOXKYTh OyTH TIpe-
JUKTOPAMH TTOCTKOBITHOTO TPUBOXKHOTO PO3JIALY.

KurouoBi cioBa: po3naad HACTPOI, TPUBOTA, ITH-
PKaJHUKA PUTM, IUPKAJHUN TOMWHHMK, MOCTKOBIIHUI
CUHPOM, BTOMA, PO3JIaJ1 KTy CHY-HECIIaHHS
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00JIeBaCMOCTH TPEBOXHBIMH PACCTPOUCTBAMHU Y JIIO-
neit mocne neperecenHoro COVID-19. Oxgnako no cux
Mop He OOHAPYXECHBI KIIMHUYECKHUE WU JTa00paTOpHbIC
MPEAUKTOPEI PAa3BUTHS TPEBOXKHBIX PACCTPOWCTB TOCIE
COVID-19. TloatomMy 1enpi0 HAIIErO HCCIEAOBAHUS
OBUTO OTMCAaTh KIMHUYECKHE 0COOCHHOCTH TPEBOXKHBIX
paccrtpotict B mocT-COVID-19 nepron u pa3zpaborarb
MaTeMaTHYECKYIO IIPOTHOCTUIECKYIO MOIETH IS OTIpe-
JENICHAS TIOTEHINANBHBIX TIPETUKTOPOB TIOCTKOBHIHOTO
TPEBOXKHOTO paccTpoicTBa. MBI MIPOBEH KIMHAYECKOE
HCCIIENOBAaHNUE «CITy4aii-KOHTPOJIB», B KOTOPOM TPHHS-
nu ygactue 145 My>XYUH W JKSHIIHH, pa3ieiIeHHBIX Ha
2 Tpymmbl, a UMEHHO: Tpymnma 1 — manueHTsl, mepedo-
nesie COVID-19 B Teuenue nociequux 6 MecsIeB U
rpymmna 2 — nuina, He 6oiepmux COVID-19 B TeueHue
nocnenHux 6 mecsnes. KiimHndeckoe MHTEPBHIO BKITIO-
4ayo pPErucTPalyio CHUMITOMOB Ne0I0Ta M BpPEMEHH
nebrora mo snuzoay COVID-19. Jlnst ouenkn obiero
YPOBHSI TPEBOXKHOCTH YIOTPEONSIICS ONMPOCHUK Oec-
nokoricTBa beka. J[ns oleHKM TMYHOCTHOW W CHUTYaIlH-
OHHOW TPEBOXKHOCTH MCIONB30BaJICs onpocHUK Crmi-
Oeprepa-Xanuaa. CTaTHCTHYECKHHA aHAIN3 JTAHHBIX
MPOBOJMIICS C TMOMOINbI0 Tporpammbl EZR  Statistics
1.54. TpeBoXXHBIE pacCTPOICTBA B TEUCHHE MTEPBBIX 6 Me-
csmeB ociie COVID-19 pa3BuBarotcst yaie, 4eM y Tex,
KTO He 00JIe)I 3TUM 3a00JICBaHNEM B TEUCHHUE MOCIISIHUX
miectu MecsitieB. [lanmenTsl, nepedonepmue COVID-19
B TE€UCHHE MOCIETHUX 5-24 Heaenb, MMEIOT MOBBIIICH-
HBI PUCK TPEBOXKHBIX PACCTPOWCTB B 3TOT IEPHOI,
MOSTOMY HYXXTAIOTCA B THIATEIBHOM MEIUIIMHCKOM
Ha/30pe M JOCTAaTOYHOW OCBEIOMIJICHHOCTH O BO3MOXK-
HBIX cUMITOMax. JIIoou ¢ MOCTKOBHUAHBIM TPEBOKHBIM
pPaccTpOMCTBOM COOOIIMIN O HAJMYUH BETETATHBHBIX
CHMIITOMOB, BKJTIOYasi TOBBIIICHHYIO TOTIMBOCTD U Ta-
XHUKapIUIO, OLTYIIeHHE BHYTPEHHEH IMyCTOTHI, a TaKKe
HapylIeHHe IMPKaTHOTO PUTMa B BUAE 3aTpyAHEHHN
C 3achIIaHWEM U TPOOYXIECHHEM B HYXHOE BpeMs.
Crnemyer OTMETUTh, YTO OOMIas 4acToTa OOHAPYKCHHS
TpeBOXKHBIX paccTpoicTB B nmocT-COVID-19 nepuone
BO3pacTaeT. YCTAaHOBIICHO, YTO PHUCK PA3BUTHS IOCTKO-
BUIHBIX TPEBOXXHBIX PACCTPONUCTB CHIKAETCS TIPH 3Ha-
HUM (aKTa KOHTAKTa ¢ MH(UIIMPOBAHHBEIM YEIOBEKOM
1o Hadana COVID-19 u Bo3pactaer npu MOBHIIIEHHOM
HCXOIHOM YpPOBHE JMYHOCTHOH TpeBoKHOCTH. Hapy-
IICHUS TUPKATHOTO PUTMA, B TOM YHCJIE CMeIIeHue (a3
CHa ¥ TaTOJIOTHYECKask yCTAIOCTh, MOTYT OBITh IIPEIHK-
TOPaMH ITOCTKOBHIHOTO TPEBOKHOTO PaCcCTPOMCTRA.

KnioueBble c10Ba: paccTpoiicTBa HACTPOCHUS, Tpe-
BOTa, IUPKAIHBIA PUTM, IIUPKaTHBIN Yachl, IIOCTKOBHI-
HBIH CHHIPOM, YCTaJIOCTh, HAPYIICHHUS ITHUKJIA COH-00p-
CTBOBaHUE
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