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ABSTRACT: Introduction. Almost all patients, who have experienced acute manifestations of 
COVID-19, regardless of the severity of the acute phase of the disease, are only at the beginning of 
a long way to recovery. According to experts, SARS-CoV-2 infection should affect almost 80% of the 
world's population, so all these patients to a greater or lesser extent will need a rehabilitation of 
certain manifestations of postcovid syndrome. 
Purpose: to study the effectiveness of rehabilitation program and the dynamics of cognitive impair-
ment and manifestations of chronic fatigue syndrome in patients after coronavirus disease. 
Methods: The study design included 60 patients after SARS-Cov-2 infection. Among the examined 
patients there were 26 (43,3%) women and 34 (56,7%) men. An average age of the patients was 
43,9±1,08 years. Patients were referred to the Department of Physical Rehabilitation after corona-
virus disease with chronic fatigue and cognitive disorders syndromes. Accordingly, all patients, 
who participated in the study, were divided into two groups: group I - 28 patients with a general 
condition of moderate severity at the hospital stage and 32 patients - group II, with severe course of 
the disease and oxygen demand at the hospital stage. Depending on the duration of rehabilitation, 
two observation periods were used - on the 7th and 14th day of rehabilitation program. 
Results: It has been proven, that patients, who didn’t need oxygen, were complaining about anos-
mia, cephalgia, cognitive impairment, increased anxiety and fatigue. Dysgeusia, dyssomnia, and 
depression were more common in patients, requiring oxygen therapy at the hospital stage. Rehabil-
itation program eliminated cognitive dysfunction, depression, cephalgia, drowsiness and dyssom-
nia on the 7th day in patients, who did not require oxygen therapy (p>0,05), and in patients, who 
needed oxygen therapy - on the 14th day of the rehabilitation program (p>0,05). However, 2 (6,3%) 
and 3 (9,4%) patients, who needed oxygen therapy, even after 14 days of rehabilitation had mani-
festations of minor recurrent headache and drowsiness. 
Conclusion: Thus, patients after coronavirus disease, who needed oxygen therapy at the hospital 
stage, need long-term rehabilitation program. 
 
Keywords: postcovid syndrome, anxiety, depression, drowsiness, rehabilitation 
 

1. INTRODUCTION 
The pandemic, caused by COVID-19, has changed not only the lifestyle of each of us, but 
also the stereotype of our thinking. Stepping confidently for more than a year, SARS-
Cov-2 infection has absorbed the world’s medicine with its scale and created new condi-
tions for the development of virology, immunology and medicine in general. 
The COVID-19 pandemic, caused by the new coronavirus SARS-CoV-2, or 2019-nCoV, is 
an infectious disease, first detected in humans in Wuhan, Central China, in December 
2019. The disease began as an outbreak, that developed in a pandemic. SARS-CoV-2 coro-
navirus, the circulation of which in the human population was unknown until December 
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2019, has become a cause of the disease (1). Due to data of Johns Hopkins University of 
Medicine Coronavirus Resource Center on February 22, 2022 there were registered 
427 005 566 total cases of this disease; the largest epicenters of the disease remain USA, 
with 78 583 084 cases, India with 42 851 929 cases, and Brazil with 28 258 458 cases (2). 
The SARS-Cov-2 epidemic monitoring system records new cases of disease, mortality 
and recovery from SARS-Cov-2 infection on a daily basis. According to the statistical data 
of Public Health Center of Ministry of Health of Ukraine 4 758 773 cases of this disease 
were diagnosed in Ukraine, which is approximately 10 % of the total population, with 
104932 deaths and 3 985 601 people recovered (on February 22, 2022) (3). 
On the early stages of pandemic development the efforts of world medicine were aimed 
at the treatment of acute life-threatening consequences of COVID 19. But more and more 
often people after SARS-Cov-2 infection seek medical help with certain symptoms of 
postcovid syndrome and need immediate rehabilitation (4). 
SARS-Cov2 virus can cause pathological changes in the central and peripheral nervous 
system due to both direct infection of neurons and indirectly, through immune and in-
flammatory mechanisms.  
Disorders of smell and taste in COVID-19 occur due to infection of epithelial cells in mu-
cous membranes. Angiotensin-converting enzyme 2 (ACE2) is present in significant 
amounts on the sensory cells of the nasopharynx and oral cavity. By binding to ACE2, 
the SARS-Cov2 virus can inhibit sensory cell function by penetrating the cribriform plate 
and infecting olfactory bulb neurons. Similarly, the retrograde spread of the virus from 
receptor cells on the tongue to neurons of the solitary nucleus of the medulla oblongata 
may explain the loss of sense of taste in individuals with SARS-Cov2 infection (5). How-
ever, data from some studies have shown, that taste dysfunction is more common in pa-
tients with COVID-19, than olfactory disturbances, and that 10,2-22,5 % of COVID-19 
cases are accompanied by loss of taste perception without olfactory disturbance (6,7). 
There is a high probability, that cytokine storm, large and small strokes, damage to the 
blood-encephalic barrier, high level of inflammation in the brain substance, cause long-
term neurocognitive disorders (8). Neurons contain a large number of ACE-2, so SARS-
Cov2 is able to penetrate them and disrupt important intracellular processes, such as en-
ergy production in mitochondria and conformation of SARS-Cov2 proteins (9). Impaired 
conformation and aggregation of proteins in patients, who survived and recovered from 
acute infection, could theoretically lead to brain degeneration in the following decades 
(10). Health systems around the world in the coming years may be loaded by the influx 
of people with depression, post-traumatic stress disorder, anxiety, insomnia (11), psy-
chosis, cognitive impairment (1). 
According to the WHO, the time from onset to clinical recovery in mild cases of corona-
virus disease is about 2 weeks, while in severe or critical cases – 3-6 weeks (12). 
Currently there is no clear agreed definition of postcoronavirus syndrome. The clinical 
guidelines of the National Institutes of Health and the Improvement of Health Care of 
Great Britain (NICE) “Treatment of long-term consequences of COVID-19” (NG188) use 
the following clinical definitions for primary disease and long-term coronavirus disease 
2019, depending on when they occurred and during which time they persist: acute coro-
navirus disease 2019-signs and symptoms of the disease persist for up to 4 weeks; long-
term coronavirus disease 2019 with symptoms – signs and manifestations persist for 4-
12 weeks; post-COVID-syndrome – signs and manifestations develop during or after 
coronavirus disease 2019, persist for more than 12 weeks and are not explained by alter-
native diagnoses (4). 
Taking into account the obvious need for the guidance on the rehabilitation of those, who 
have undergone COVID-19, a team of experts from the rehabilitation center of Ministry 
of Defense in Stanford Hall (United Kingdom) developed a document – The “Stanford 
Hall” Consensus (13), which contains the following general recommendations after 
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COVID: the rehabilitation treatment plan should be individualized, according to the pa-
tient's needs, taking into account the concomitant diseases; for patients with COVID-19 
rehabilitation should be aimed at relieving symptoms (shortness of breath), improving 
the psychological state (14), physical shape and quality of life; patients should be period-
ically examined during rehabilitation; patients should receive information about their 
condition and recovery strategies after COVID-19 (15, 16). 
Purpose: to study the effectiveness of rehabilitation program and the dynamics of cogni-
tive impairment and manifestations of chronic fatigue syndrome in patients after coro-
navirus disease. 
Мethods. The study involved 60 patients who had SARS-Cov-2 infection approximately 
12 weeks ago which was confirmed by polymerase chain reaction of nasopharyngeal 
swab and enzyme-linked immunosorbent method. Among the examined patients there 
were 26 (43,3%) women and 34 (56,7%) men. An average age of patients was 43,9 ± 1,08 
years. Patients were referred to the physical rehabilitation department of Central City 
Clinical Hospital of Ivano-Frankivsk City Council under the direction of a family doctor 
or physician, in the presence of symptoms of postcovid syndrome. Symptoms of neuro-
logical-cognitive nature and chronic fatigue syndrome were frequent complaints of such 
patients. By retrospective analysis of medical records of inpatients and case history, it 
was found, that all patients were hospitalized in specialized departments. However, 32 
(53,3%) patients in the inpatient stage of treatment required oxygen therapy and had a 
severe course of disease, which corresponded to class 3, according to the systemic classi-
fication of patients of the American Association of Anesthesiologists (ASA), and 28 
(46,7%) patients with moderate condition, class 2 according to ASA, did not require oxy-
gen therapy.  
All patients, who participated in the study and were included in the rehabilitation pro-
gram, were divided according to the severity of the condition and the need for oxygen 
therapy in the inpatient phase of treatment into two groups: group I – 28 patients with 
condition of moderate severity and 32 patients – II group with severe course of disease. 
Depending on the frequency of rehabilitation measures, two observation periods were 
used with evaluation of chronic fatigue syndrome and cognitive impairment: after the 
use of 7- and 14-week rehabilitation programs. As a control group served 12 healthy per-
sons, 7 women (58.3%) and 5 men (41.7%) of 44,2 ± 0,98 years old. The evaluation criteria 
were a reduction in the manifestations of chronic fatigue syndrome, or complete leveling 
of certain symptoms. The clinical trial was conducted in accordance with the principles 
and norms of the Helsinki Declaration of the World Medical Association "Ethical princi-
ples of medical research with human participation as the object of study", participants 
were giving a written informed consent to participate in the study. The trial was ap-
proved by the bioethics committee of the Ivano-Frankivsk national medical university.  
The rehabilitation program included the following measures. The first week of the reha-
bilitation program included massage of the neck area, galvanization with the application 
of the 1st electrode of the shawl collar type on the neck area, and the 2nd on the lumbar 
area, connecting to the anode and cathode of the device. The first procedure was per-
formed at the amperage of 6 mA, lasting 6 minutes. Then, after two procedures, the am-
perage was increased by 2 mA and the duration by 2 min, 5 procedures per course of 
treatment, every other day. Galvanization was carried out using the device galvanizer 
“Potok-1”. We also used low-frequency magnetic therapy of 25-30 MT for up to 20 min, 
5 procedures per course, every other day (“DIMAP” device). On the second week of re-
habilitation the massage procedures of the neck area proсeed, amplipulse in the projec-
tions of the cervical sympathetic ganglia, paravertebral and interscapular area with an 
average frequency of modulation (30-50 Hz), 5 procedures per course, every other day 
(“Amplipulse-5” device); darsonval of the scalp region of the head, capacity of 4-6 divi-
sions, lasting 10 minutes, 5 procedures per course, every other day (“ISKRA-1” device) 
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were prescribed. Throughout the rehabilitation program, electrosleep procedure was 
used, according to the ocular-occipital technique, using a pulsed current of rectangular 
shape with a frequency of 15-20 Hz, a pulse duration of 0,2-2 ms, a current of up to 10 
mA, the duration of the procedure was 40-60 min, 5 procedures per course, every 3rd day 
(device "Electroson-4T").  
For the evaluation of clinical effectiveness of the rehabilitation program, testing of pa-
tients before rehabilitation and on the 7th and 14th days of rehabilitation was used. To 
evaluate cognitive functions, a modified online Stroop Test was used (17); to determine 
the signs of depression – depression scale of Beck (Beck Depression Inventory) (18), to 
determine anxiety – Spielberger-Khanin test (STAI) (19); to detect the severity of head-
ache – a modified facial pain scale, The Faces Pain Scale-Revised (FPS-R) (20); to deter-
mine the signs of dyssomnia and drowsiness – sleepiness scale of Epworth (Epworth 
Sleepiness Scale) (21, 22) and the Pittsburgh Sleep Quality Questionnaire (PSQI) (23, 24, 
25). 
Statistical analysis was performed depending on the distribution of the statistical sample 
using Student's parametric criteria and Fisher's exact criterion. To represent the obtained 
data, we used the method of descriptive statistics (mean, standard deviation, minimum 
and maximum value, scope, number of valid cases for quantitative changes); number, 
fraction and distribution for qualitative parameters. The results were considered signifi-
cant at p <0,05. 
Results and discussion. Patients sought rehabilitation care with the following manifesta-
tions of postcovid syndrome. Anosmia persisted in 6 (10,0%) patients, dysgeusia - in 18 
patients (30.0%), cephalgia - in 58 (96,7%), impaired concentration of attention and 
memory were observed (mild cognitive impairment) - in 59 people (93,7%) , dyssomnia 
- in 48 (80,0%), increased anxiety - in 59 (98,3%), depression - in 46 (76,7%), drowsiness - 
57 (95,0%), rapid fatigue was observed in all patients (100,0%). 
Analyzing the manifestations of postcovid syndrome, in patients of both study groups 
(table 1), according to the distribution of Fisher's exact criterion, it is seen, that symptoms, 
such as anosmia, cephalgia, impaired concentration and memory, increased anxiety, ra-
pid fatigue, were observed for a long time in patients of both groups to the same extent, 
dysgeusia (ageusia), dyssomnia, drowsiness, depression - more often observed in pa-
tients of group II. 
In order to detect cognitive impairment, a modified online Stroop test was used in the 
examined patients. Based on testing, it was found, that patients, who did not require 
oxygen therapy during inpatient treatment of SARS-Cov-2 infection, answered questions 
for an average of 6,18±0,39 s, which was 1,3 times faster, than in patients, who required 
oxygen therapy during inpatient treatment – 7,78±072 s (table 2). In addition, patients of 
group I needed 46,8% more of the average time to respond to the test, and patients of 
group II – 84,8% more, compared to the group of healthy individuals (p <0,001). 
However, after the application of the rehabilitation program on the 7th day in patients of 
group I, the average response time was 4,54±0,16 s, which almost did not differ from the 
same indicator in healthy individuals (p>0,05) and the average time of passing the test 
decreased by 36,1%, in comparison to the indicator before rehabilitation (p<0,001). In pa-
tients of group II on the 7th day of rehabilitation, the dynamics was not significant, so 
the average response time was 6,16±0,36 s and decreased by 26,3% (p<0,05), which was 
significantly higher than in healthy individuals (p <0,001). 
On the 14th day of rehabilitation program the average response time in patients of group 
I did not decrease significantly compared to the previous observation period and was 
4,11±0,08 s (p<0,05), but decreased by 50,4% compared to the same indicator before treat-
ment. Accordingly, patients of group I in the second stage of observation required the 
same time for response, as healthy individuals (p> 0,05). In patients of group II, after a 
14-day course of rehabilitation measures, the average response time decreased to 
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4,15±0,08 s, which was 88,3% less, than before rehabilitation and 48,4% compared to the 
previous observation period (7 day), p <0,001. Patients of II group at the end of the reha-
bilitation program spent the same average time for responding to the test (4,15±0,08 s) as 
healthy individuals (p>0,05). The total test time in patients of group I was 1,2 times 
shorter compared to patients of group II. Patients of group I were spending 14,5% more 
time on the test compared to healthy individuals, and group II patients –  by 25,3% 
(p<0,001). On the 7th day of rehabilitation program the total test time decreased to 
45,75±0,55 s in patients of group I, which was 13,02% less, than before treatment (p<0,01) 
and was almost the same as in healthy individuals (p>0,05). In patients of group II the 
total test time decreased to 51,47±1,91 s compared to the beginning of rehabilitation 
(p<0,05), and by 14,08% compared to healthy people (p<0,001). Continuation of rehabili-
tation program helped to reduce the total test time to 44,25±0,25 s in patients of group I, 
which did not differ significantly from the previous observation period by 3,4% (p<0,05) 
and healthy individuals (p>005). However, significant dynamics of this indicator was ob-
served in patients of group II on the 14th day of rehabilitation program, which was man-
ifested by a decrease in the total test time to 45,03±0,55 s, which was 31,5% lower com-
pared to the beginning of rehabilitation (p<0,001) and by 14,3% in comparison with the 
previous period of rehabilitation program (p<0,01). In patients of group II on the 14th 
day of treatment the total test time was almost the same as in healthy individuals (p> 
0,05). 
The dynamics was similar with the following test parameters - the total number of correct 
answers and the percentage of correct answers. Thus, in patients of group I, these two 
indicators were 1,2 times higher than in patients of group II. Group I patients were an-
swering 36,9% less questions before rehabilitation, and the percentage of their answers 
was 36,5% lower in relation to healthy individuals, compared to group II patients - by 
47,6% and 44,6% (p<0,001). On the 7th day of rehabilitation program, the number of cor-
rect answers in patients of group I increased to 9,29±0,21, and the percentage - to 
92,5±2,12, which was 32,7% and 30,0% more, than before rehabilitation (p<0,001), and 
practically did not differ from healthy individuals (p>0,05). In patients of group II after 7 
days of the rehabilitation program, the number of correct answers increased to 6,69±0,53, 
and the percentage - to 69,38±5,25, which was 22,4% and 21,6% more, than before reha-
bilitation (p<0,05), but differed significantly from healthy individuals (p<0,001). On the 
14th day of rehabilitation in patients of group I the number of correct answers increased 
to 9,71±0,17, and the percentage - to 97,14±1,74, which was 35,6% and 34,64% higher, than 
before rehabilitation (p<0,001) and by 4,3% and 4,64% compared to the previous period 
(p<0,05). In group II patients, this difference was 45,7% and 41,07%, respectively, in com-
parison with rehabilitation (p<0,001) and 29,9% and 26,07% compared to the previous 
observation period (p<0,001). 
In both groups at the end of the rehabilitation program, the total number of correct an-
swers and the percentage of correct answers were the same as in healthy individuals 
(p>0,05). 
The following scales were used and analyzed to evaluate chronic fatigue syndrome. Ac-
cording to the Beck depression scale, 15 (53,6%) patients of group I were diagnosed with 
mild depression, and 5 (17,9%) - with moderate depression. However, in patients of 
group II, the distribution on the Beck depression scale was as follows: mild depression 
was diagnosed in 4 (12,5%) patients, moderate - in 18 (56,3%), severe - in 4 (12,5%) pa-
tients. Evaluating the data of the Beck depression scale, it is seen, that patients of group 
I, taking the questionnaire, scored 1,5 times less points, than patients of group II (table 
3). 
Prior to rehabilitation program, patients of group I scored 42,3% more points than 
healthy individuals, and patients of group II - by 62,2%, respectively (p<0,001). On the 7th 
day of rehabilitation, the number of points in patients of group I in the survey decreased 
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from 19,96±0,93 points to 12,32±0,91 points, which was 38,3% less, than before the reha-
bilitation program (p<0,001), and coincided with the data of the survey of healthy indi-
viduals – 11,51±0,49 points (p>0,05). Group II patients also had a positive dynamics of 
reduction of signs of depression - from 30,41±2,53 points to 20,88±3,11 points, which was 
31,3% less, than at the beginning of rehabilitation (p<0,001) and 44,8 % more in compari-
son with healthy individuals (p<0,01). The last observation period, 14 days, showed, that 
in patients of group I the manifestations of depression were significantly reduced to 
11,29±89 points, by 76,8% compared with the beginning of rehabilitation (p<0,001) and 
by 9,1% relative to the 7th day of rehabilitation (p>0,05), and in patients of group II - by 
97,2% relative to the beginning of rehabilitation (p<0,001) and by 38,8% relative to the 7th 
day of rehabilitation program (p<0,05). At the last stage of observation, patients in both 
groups underwent a questionnaire, which was evaluated in the same number of points 
as in healthy individuals (p>0,05). 
The distribution according to the situational anxiety test was as follows: 23 (82,1%) and 
24 (75,0%) patients of I and II groups showed moderate anxiety, and 4 (14,3%) and 8 
(25,0%) had high anxiety. Mathematical analysis of the level of situational anxiety 
showed, that in patients of group I the rate of anxiety was higher in comparison with 
healthy individuals by 38,4%, and in patients of group II - by 41,5% (p<0,001). Situational 
anxiety had a significant tendency to decrease from 41,89±0,94 points to 29,11±1,56 points 
on the 7th day in patients of group I (p<0,001), and the survey data almost did not differ 
from healthy individuals (p>0,05). In patients of group II, after 7 days of rehabilitation 
program the signs of situational anxiety were not significantly reduced, which was re-
flected in the decrease of the survey data from 44,09±1,34 points to 36,03±2,06 points and 
by 22,4% (p<0,01) in relation to treatment and by 28,4% in relation to healthy individuals    
(p<0,001). On the 14th day of rehabilitation, the rate of situational anxiety was signifi-
cantly reduced in patients of group I to 26,11±0,91 points and by 60,4% as before rehabil-
itation (p<0,001) and by 10,3% relative to the 7th day of rehabilitation (p>0,05), and in 
patients of the second group - by 54,4% (p<0,001) relative to the indicator before rehabil-
itation and by 22,9% compared to the previous period of the rehabilitation program 
(p<0,01). According to the Spielberger-Khanin questionnaire, patients in both groups had 
almost the same number of points after a 14-week rehabilitation program as healthy in-
dividuals (p> 0,05). 
The study of the modified facial pain scale showed, that 20 (71,4%) and 20 (62,5%) pa-
tients of groups I and II were diagnosed with mild headache, 7 (25,0%) and 6 (18,8%) 
patients of both groups - moderate cephalgia, and 5 (15,6%) patients of group II, com-
plained of severe headache. Statistical analysis of the modified facial pain scale The Faces 
Pain Scale-Revised (FPS-R) showed, that patients, who required inpatient oxygen ther-
apy during treatment of SARS-Cov-2 infection, were 1,3 times more likely to complain of 
headache. Prior to rehabilitation, patients of group I during the test on the pain scale 
scored 2,96±0,28 points, and after the rehabilitation - 1,11±0,11, which was 62,5% less, 
than before treatment (p<0,001), and patients of the II group from 3,84±0,46 points to 
2,75±0,33 points, which was 28,4% less, than the indicator before rehabilitation (p>0,05). 
After 14 days of rehabilitation program, patients of group I did not complain of headache, 
but 2 patients of group II complained of minor recurrent headache, which on the pain 
scale corresponded to 0,97±0,03 points, which was 74,7% lower, as before treatment and 
64,7% lower in comparison with the 7th day of rehabilitation (p<0,001). 
Evaluation of such a complaint as drowsiness, according to the Epworth drowsiness 
scale, showed, that 25 (89,3%) patients in group I had moderate drowsiness, and 1 (3,6%) 
- severe drowsiness. Moderate drowsiness was observed in 26 (81,3%) patients of the 
group II, and 5 (15,6%) - complained of severe drowsiness. Testing on the Epworth Sleep-
iness Scale and a summary assessment of sleep quality according to the Pittsburgh ques-
tionnaire showed, that patients in group I scored 43,3% and 68,3% more in comparison 
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with group of healthy people before rehabilitation, and patients in group II – 47,7% and 
72,8% (p<0,001) more scores. In patients of group I, on the 7th and 14th day, the dynamics 
of drowsiness and sleep quality according to the respective questionnaires was the same, 
as when using the scales described above, thus the number of points was progressively 
decreasing (p<0,001) and was approaching the norm (р>0,05) after 7 days of rehabilitation 
program. In patients of group II on the 7th day of rehabilitation the manifestations of 
drowsiness in the questionnaire decreased to 7,09±0,26 points and by 21,7% in compari-
son with the indicator before rehabilitation (8,63±0,67 points), p<0,05 and was 36,4% dif-
ferent from the same indicator of healthy people (p<0,001). On the 14th day of rehabilita-
tion in patients of group II, the manifestations of drowsiness decreased by 41,0% in com-
parison with the beginning of rehabilitation (p<0,001) and by 15,8% relative to the 7th day 
of rehabilitation (p<0,05). However, in patients of group II, the manifestations of drows-
iness were not completely leveled and were observed on the 14th day of rehabilitation in 
3 study participants (p<0,05). The total quality of sleep according to the Pittsburgh ques-
tionnaire in patients of group II on the 7th day of rehabilitation decreased by 31,4% 
(p<0,001), but still exceeded the value of healthy individuals by 2,5 times (p<0,001), but 
on the 14th day of rehabilitation program, the indicator decreased by 3,4 times relative to 
the beginning of rehabilitation and practically did not differ from the indicator of healthy 
individuals (p>0,05). 
 
Conclusions  
Thus, SARS-Cov-2 infection, in addition to high mortality, significantly reduces the qual-
ity of life of patients with this disease. According to the study, the manifestations of post-
covid syndrome after 12 weeks of acute illness depended on the severity of the general 
condition of the patient in the hospital stage of medical care and the need for oxygen 
therapy. Thus, in patients, who did not need oxygen in the inpatient stage, anosmia, 
cephalgia, cognitive impairment, increased anxiety and fatigue were frequent manifesta-
tions of the postcovid syndrome in the future. Patients, who required oxygen therapy in 
the hospital, in addition to the above manifestations of postcovid syndrome, were more 
likely to experience taste disturbances and loss of taste, sleep disturbances, increased 
drowsiness and severe depression. 
The rehabilitation program (26-28), which was used for all patients to the same extent, 
has led to the leveling of cognitive dysfunctions on the 7th day in people, who did not 
require oxygen therapy at the hospital stage. However, patients, who required oxygen 
therapy at the hospital stage, noted an improvement in memory and attention, based on 
the performance of the modified online Stroop Test, only on the 14th day of the rehabili-
tation program. 
Positive dynamics in relation to depression due to BDI scale, anxiety according to the 
STAI test, cephalgia according to FPS-R parameters, drowsiness and sleep disturbances 
(ESS and PSQI) were observed in patients, who did not require oxygen therapy at the 
hospital stage, before the 7th day of use of the rehabilitation program. In patients, who 
required oxygen therapy during inpatient treatment in the acute period, the manifesta-
tions of depression and anxiety were disappearing after 14 days of rehabilitation pro-
gram, and manifestations of minor recurrent headache and drowsiness were observed in 
2 (6,3%) and 3 (9,4%) patients after another 14 days of rehabilitation. 
Thus, this study proves, that patients, who needed oxygen therapy at hospital stage of 
treatment, and severe course of disease require longer rehabilitation measures for the 
manifestations of postcovid syndrome of chronic fatigue and cognitive disorders nature, 
than patients, who did not require oxygen at inhospital stage of treatment of acute SARS-
Cov-2 infection. 
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Table 1. Characteristics of postcovid syndrome symptoms (in absolute numbers and %) 
Symptoms General number of pati-

ents  (n=60), 100% 
Group І  (n=28),% Group ІІ 

(n=32),% 
Fisher's exact 
criterion, р 

Anosmia 9 (15.0) 3 (10.7) 5 (15.6) =0.43 
Dysgeusia (ageusia) 18 (30.0) 5 (17.9) 13 (40.6) =0.49 

Cephalgia 58 (96.7) 27 (96.4) 31 (96.9) =0.72 
Impaired concentration of attention and memory 59 (98.3) 27 (96.4) 32(100.0) =0.02 

Dyssomnia 48 (80.0) 21 (75.0) 27 (84.4) =0.28 
Increased anxiety 59 (98.3) 27 (96.4) 32 (100.0) =0.47 

Depressed condition 46 (76.7) 20 (71.4) 26 (81.3) =0.7 
Drowsiness 57 (95.0) 26 (92.9) 31 (96.9) =0.71 

Rapid fatigue 60 (100.0) 28 (100.0) 32(100.0) =0.99 
 
Table 2. Dynamics in the process of using the rehabilitation measures, modified online Stroop Test, for the determination of cognitive functions of 
patients after SARS-Cov-2, M±m 

 
Indicators Healthy Before rehabilitation 7th  day  14th day 

Group І (n=28) Group ІІ  
(n=32) 

Group І (n=28) Group ІІ 
(n=32) 

Group І (n=28) Group ІІ 
(n=32) 

1 2 3 4 5 6 7 
Average 
response 
time, sec 

4,21±0,13 6,18±0,39 
р1-2<0,001 

 

7,78±0,72 
р1-3<0,001 

 

4,54±0,16 
р2-4<0,001 
р1-4>0,05 

6,16±0,36 
р3-5<0,05 

р1-5<0,001 

4,11±0,08 
р4-6<0,05 
р1-6>0,05 

4,15±0,08 
р7-3<0,001 
р7-5<0,001 
р1-7>0,05 

Total test 
time, sec 

44,22±0,13 51,71±1,86 
р1-2<0,001 

 

59,22±2,91 
р1-3<0,001 

 

45,75±0,55 
р2-4<0,01 
р1-4>0,05 

51,47±1,91 
р3-5<0,05 

р1-5<0,001 

44,25±0,25 
р4-6<0,05 
р1-6>0,05 

45,03±0,55 
р7-3<0,001 
р7-5<0,01 
р1-7>0,05 

Total num-
ber of cor-
rect an-
swers 

9,9±0,09 6,25±0,61 
р1-2<0,001 

 

5,19±0,52 
р1-3<0,001 

 

9,29±0,21 
р2-4<0,001 
р1-4>0,05 

6,69±0,53 
р3-5<0,05 

р1-5<0,001 

9,71±0,17 
р4-6<0,05 
р1-6>0,05 

9,55±0,19 
р7-3<0,001 
р7-5<0,001 
р1-7>0,05 

% of correct 
answers 

99,0±0,95 62,5±6,13 
р1-2<0,001 

 

54,38±5,28 
р1-3<0,001 

 

92,5±2,12 
р2-4<0,001 
р1-4>0,05 

69,38±5,25 
р3-5<0,05 

р1-5<0,001 

97,14±1,74 
р4-6<0,05 
р1-6>0,05 

95,45±1,92 
р7-3<0,001 
р7-5<0,001 
р1-7>0,05 

Notes: n- number of patients; p - reliability of the indicator. 
Table 3. Dynamics of antenovegetative syndrome in the process of using the rehabilitation measures in patients after SARS-Cov-2 infection, M±m 

 
Psychological tests Healthy Before rehabilitation 7th day 14th day 

Group І 
(n=28) 

Group ІІ 
(n=32) 

Group І 
(n=28) 

Group ІІ 
(n=32) 

Group   І 
(n=28) 

Group ІІ 
(n=32) 

1 2 3 4 5 6 7 
Beck Depression Inven-
tory, scores 

11,51±0,4
9 

19,96±0,93 
р1-2<0,001 

30,41±2,53 
р1-3<0,001 

12,32±0,91 
р2-4<0,001 
р1-4>0,05 

20,88±3,11 
р3-5<0,05 
р1-5<0,01 

11,29±,89 
р2-6<0,001 
р4-6>0,05 
р1-6>0,05 

12,78±2,06 
р3-7<0,001 
р5-7<0,05 
р1-7>0,05 

Determine of anxiety 
(Spielberger-Hanin test), 
STAI, scores 

25,81±1,0
9 

41,89±0,94 
р1-2<0,001 

44,09±1,34 
р1-3<0,001 

29,11±1,56 
р2-4<0,001 
р1-4>0,05 

36,03±2,06 
р3-5<0,01 

р1-5<0,001 

26,11±0,91 
р2-6<0,001 
р6-4>0,05 
р1-6>0,05 

29,31±1,33 
р3-7<0,001 
р5-7<0,01 
р1-7>0,05 

Modified facial pain scale 
The Faces Pain Scale-Re-
vised (FPS-R) , scores 

- 2,96±0,28 3,84±0,46 1,11±0,11 
р2-4<0,001 

2,75±0,33 
р3-5>0,05 

- 
 

0,97±0,03 
р3-7<0,001 
р5-7<0,001 

Epworth Sleepiness Scale, 
scores 

4,51±0,29 7,96±0,52 
р1-2<0,001 

8,63±0,67 
р1-3<0,001 

5,07±0,24 
р2-4<0,001 
р1-4>0,05 

7,09±0,26 
р3-5<0,05 

р1-5<0,001 

4,89±0,25 
р2-6<0,001 
р4-6>0,05 
р1-6>0,05 

6,12±0,29 
р3-7<0,001 
р5-7<0,05 
р1-7<0,05 

Pittsburgh Sleep Quality 
Questionnaire (PSQI), 
scores 

2,71±0,34 8,54±0,53 
р1-2<0,001 

9,97±,87 
р1-3<0,001 

3,04±0,22 
р2-4<0,001 
р1-4>0,05 

 

6,84±0,31 
р3-5<0,001 
р1-5<0,001 

 

2,86±0,21 
р2-6<0,001 
р4-6>0,05 
р1-6>0,05 

3,06±0,32 
р3-7<0,001 
р5-7<0,001 
р1-7>0,05 

Notes: n- number of patients; p - reliability of the indicator. 
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