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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
The global medical problem has become the COVID-19 

pandemic since 2019, which represents one of the most difficult 
medical realities. One of the crucial medical hypotheses is the 
effect of SARS-Cov-2 infection on mental health that requires 
creation of effective psychological and psychiatric management 
of such patients. In connection with described above, we 
set the task of our research to develop and test a complex of 
psychological interventions in the system of psychosocial 
rehabilitation of patients with cognitive disorders against the 
background of the endured SARS-Cov-2 infection.

Materials and methods: The material of the study was 
the data obtained after passing the GAD-7 test for level of 
anxiety detection. The persons were divided into two groups 
with patients who have a history of severe acute respiratory 
syndrome of coronavirus 2 (SARS-CoV-2) and non-suffered 
with coronavirus. At the end of the course of psychological 
rehabilitation, the GAD-7 test was repeated.

Results: It was established that people who have endured 
COVID-19 have a significantly higher level of anxiety during 
examining the initial level of anxiety by performing the GAD-
7 test. So, if most of the examined had a minimal level of 
anxiety (68%) in the control group, then after COVID-19 the 
majority of patients had a moderate level of anxiety (64%), and 
6% even had a high level of anxiety. A month after the initial 
testing, the group of patients (after COVID-19) who had not 
undergone psychological rehabilitation was still predominantly 
in the zone of moderate level of anxiety (54%). Going through 
psychological rehabilitation had positive consequences and the 
majority of patients moved into the minimal level of anxiety 
zone (58%).

Conclusions: Majority of persons who endured COVID-19 
suffer moderate level of anxiety with GAD-7 test 10.12±0.43 
(6.92±0.33 for non-suffered). Psychological rehabilitation 
could reduce it to 7.24±0.36. The data obtained in the course 
of the work testify to the effectiveness of conducting a 
complex of psychotherapeutic interventions using cognitive 
training, cognitive-behavioral psychotherapy in the system of 
psychosocial rehabilitation of patients with cognitive disorders 
against the background of COVID-19 with reducing level of 
anxiety. Results provide critical information on the efficacy 
of psychological rehabilitation for persons who experience 
persistent cognitive deficits after COVID-19.

Key words. COVID-19, psychological rehabilitation, GAD-7 
test, level of anxiety.

Introduction.
The global medical problem has become the COVID-19 

pandemic since 2019, which represents one of the most difficult 
medical realities. In addition to damage to the respiratory system, 
the available data demonstrate multiorganic manifestations that 
are a consequence of SARS-Cov-2 infection [1,2]. The passed 
infectious disease can cause systemic disorders in the whole 
body and their consequences can be observed as manifestation 
of variable symptoms and syndromes many years later [3]. 
And if in the first years, the main attention of researchers was 
focused on measures to combat this infection, then four years 
after the outbreak, which claimed many lives, the attention of 
researchers is increasingly focused on the consequences of this 
disease [4,5], considering the severe consequences of infectious 
processes of viral aetiology [6-9].

One of significant peculiarity of SARS-Cov-2 infection is 
development of psychological stress as a typical emotional 
response to the confirmation of COVID-19 [10,11] with 
manifestations of feeling of suffering, indignation, and 
irritation, as well as signs of anxiety with possible panic 
attacks, phobias, insomnia, and depression with feelings of 
loneliness and helplessness [12,13]. COVID-19 is associated 
with mental manifestations, including delirium or confusion (up 
to 65%), excitement or agitation (up to 69%), anxiety (34%), 
depression (28%) and sleep problems [14,15]. The persons 
suffering from Alzheimer's disease and pathologies associated 
with dementia have an especial increased risk of the influence 
of COVID-19 on mental health [16]. It is important to report 
to yourself that cognitive disorders can manifest or imitate 
emotional or neuropsychiatric symptoms. And, on the contrary, 
complaints about cognitive functioning sometimes indicate 
emotional problems [17]. It is important to understand that in 
a pandemic situation, the psychological and mental health of 
people becomes the closest target for many influencing factors, 
physical discomfort, inability to contact the environment, 
material limitations, all of this is an objective factor that has 
a negative impact on all the main spheres of human activity. 
It is known that the neurotropic virus SARS-CoV-2 has a high 
affinity for angiotensin-converting enzyme 2 receptors, which 
are expressed, including on the endothelium of brain capillaries. 
There are several theories of the pathogenesis of brain damage 
in COVID-19: direct viral damage, hypoxia/ischemia and 
systemic inflammation, autoimmune damage; some link of its 
pathogenesis could be observed in other viral infections [18-20].
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So, the management of patients with COVID services 
continuously evolving with necessary findings for improvement 
and inform decision as makers within the health system to better 
understand the lived experiences of tailor services and policies 
appropriately [21]. One of the crucial medical hypotheses is the 
effect of COVID-19 infection on the mental health that requires 
creation of effective psychological and psychiatric management 
of such patients. 

In connection with described above, we set the task of our 
research to develop and test a complex of psychological 
interventions in the system of psychosocial rehabilitation of 
patients with cognitive disorders against the background of the 
endured SARS-Cov-2 infection.
Materials and Methods.

The material of the study was the data obtained after passing 
the GAD-7 test for level of anxiety detection [22]. The study 
was performed in accordance with the principles of the Helsinki 
Declaration of the World Medical Association "Ethical Principles 
of Medical Research Concerning Human Subjects" (2013) with 
written informed consent. The persons were divided into two 
groups. The first group (control group) was formed of persons 
who, during the year before passing the GAD-7 test, had no data 
about the presence of acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) (50 people). The second group (investigated 
group) includes persons who have a history of severe acute 
respiratory syndrome of coronavirus 2 (SARS-CoV-2) during 
the month before the GAD-7 test (50 people). 25 people in each 
of the groups received an intensive course of psychological 
influence through psychological counselling using elements of 
cognitive and positive psychotherapy (individual counselling), a 
method of psychological self-regulation, and cognitive training. 
At the end of the course of psychological rehabilitation, the 
GAD-7 test was repeated.

The severe form of the acute respiratory syndrome of the 
coronavirus 2 (SARS-CoV-2) was diagnosed based on a 
complex of clinical and laboratory data [23] obtained from the 
medical histories of persons undergoing examination. Among 
the clinical and laboratory data, we selected C-reactive protein 
(CRP - a blood plasma protein belonging to the group of acute 
phase proteins, the concentration of which increases during 
inflammation), D-dimer (a protein fragment that is formed 
during the dissolution of a blood clot that occurs during blood 
clotting), procalcitonin (a precursor of calcitonin, which is 
involved in calcium metabolism and maintains its constant level 
in the blood) and blood oxygen saturation level (Table 1). The 
age in both groups ranged from 25 to 55 years (36.03±4.70 and 
36.48±5.13 years, respectively). Male and female distribution 
was evenly presented in both groups.

Table 1. Laboratory findings in the group COVID-19 patients.
Parameters and their values
C-reactive protein, mg/l 98.80±9.29
D-dimer, ng/ml 767±31.02
Procalcitonin, ng/ml 0.65 ± 0.14
Blood oxygen saturation level (%) 84.14 ± 5.83

The GAD-7 scale is a personality questionnaire for assessing 
the level of anxiety and screening for generalized anxiety 

disorder, which can be used for screening for panic and post-
traumatic stress disorder. The scale is a test of 7 questions, each 
of which has four possible answers. For each answer, a certain 
amount of points is awarded, based on the sum of which a 
conclusion is made about the level of anxiety. The interpretation 
of the questionnaire data was carried out depending on the 
obtained result: 0-4 points - minimal level of anxiety, 5-9 - 
points - moderate level of anxiety, 10-14 points - medium level 
of anxiety, 15-21 points - high level of anxiety [22].

Psychological counseling using elements of cognitive and 
positive psychotherapy (group and individual counseling) was 
carried out as a method of psychological influence; method of 
psychological self-regulation; cognitive training in accordance 
with previously published recommendations [11]. Classes were 
performed individually under the supervision of a psychologist, 
duration 20-25 minutes, at least 10 sessions for the rehabilitation 
period. Criteria for termination of the session: worsening of 
the patient's health and feeling of fatigue. At the same time, 
the patient was given recommendations to achieve a state 
of relaxation, to reduce the level of emotional tension, while 
controlling his own heart rate. Possible options for regulating 
the internal psychological state (elements of visualization, 
progressive muscle relaxation, breathing exercises, etc.) were 
proposed. Techniques were used, with the help of which 
it is possible to train the memory and attention of patients: 
"anagrams", "entangled lines", "Memorizing 10 words", 
"Memorizing visual images", "Noisy pictures", "Puzzles". Also, 
3 group classes with elements of cognitive psychotherapy were 
conducted, the main goals of which were self-awareness and 
acceptance of one's illness, working through fears related to the 
recurrence of the disease, forming an image of the future and a 
picture of health.

Statistical processing of the data was performed using the 
Statistica for Windows 8.0 software package. Methods of 
descriptive statistics (determination of numerical characteristics 
of variables - arithmetic mean (M), mean sampling error (m), 
determination of the reliability of differences (p), which were 
tested via the Student-Fisher t-test in representative samples) 
were used. Correlation between indicators was assessed using 
Spearman's correlation coefficient (r). The difference in values 
between comparative indicators was considered significant at p 
< 0.05.
Results.

According to the results of the study, 54.5% of the examined in 
the investigated group and 22.5% of the control group had mild 
cognitive disorders (p < 0.05). Cognitive disorders of a moderate 
degree have been detected in 45.5% and 2.5%, respectively (p 
< 0.05). So, cognitive disorders were observed in all persons 
who suffered severe SARS-CoV-2. Cognitive disorders were 
manifested by a decrease in verbal memory (66.5% and 15.5%), 
concentration of attention (77.5% and 16.5%, respectively), 
absent-mindedness (55.0% and 14.1%, respectively), a decrease 
in the speed of information processing (49.5% and 5.5%, 
respectively), difficulty in remembering recent events (55.5% 
and 14.8%, respectively), difficulty in long-term concentration 
(62.5% and 16.5%, respectively) and slowing of the pace of 
thinking (44.5% and 16.0%, respectively), slight difficulty 
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in orientation (35.5% and 40.0%, respectively), a decrease in 
indicators of the perceptual-gnostic sphere (45.5% and 12.5%, 
respectively), a decrease in the speed of counting operations 
(55.5% and 45.5%, respectively), and a pronounced reaction of 
mental fatigue (75.0% and 13.5%, respectively).

It was established that people who have endured SARS-CoV-2 
have a significantly higher level of anxiety during examining 
the initial level of anxiety by performing the GAD-7 test. So, 
if most of the examined had a minimal level of anxiety (68%) 
in the control group, then after COVID-19 the majority of 
patients had a moderate level of anxiety (64%), and 6% even 
had a high level of anxiety. A month after the initial testing, 
the group of patients (after COVID-19) who had not undergone 
psychological rehabilitation was still predominantly in the zone 
of moderate level of anxiety (54%). Going through psychological 
rehabilitation had positive consequences and the majority of 
patients moved into the minimal level of anxiety zone (58%). 
Results of the GAD-7 test for level of anxiety detection have 
been presented in Table 2.

When comparing the indicators of the severity of the disease 
and the level of anxiety, the most pronounced correlation 
relationship was revealed between the GAD-7 test indicator and 
the level of oxygen saturation (Table 3).

Table 3. Relationship between indicators of endured COVID-19 
severity and level of anxiety (r).
Laboratory parameters Values
C-reactive protein 0,49
D-dimer 0,43
Procalcitonin 0,71
Oxygen saturation 0,72

Discussion.
There is difference on the summed scales of GAD-7 for different 

countries, for example UK and Ireland scoring significantly 
lower than Spain and Italy [22,24]. But one of the main 
difficulties of this work was the distribution of patients by study 
groups as given that currently the majority of the population has 
contracted the coronavirus several times, including in a mild 
form. Therefore, the authors were not able to completely rule 
out the possibility of the presence of a coronavirus infection 
in the control group. However, if the coronavirus infection did 

occur, it was in a mild form, since each person in the control 
group does not exclude the presence of the disease during the 
year before passing the test anamnestically.

On the other hand, the criteria for the severity of the coronavirus 
infection remain debatable, given the presence of cases with 
the absence of significant respiratory function disorders with 
low and very low saturation indicators and the presence of 
fatal outcomes with practically unchanged saturation [23,25]. 
It should be understood that cognitive changes may also be a 
consequence of the temporary reduction of health care service 
and screening programs during the pandemic, the growing 
informational influence of the environment.

In addition to the saturation level, among the laboratory 
indicators to reveal the relationship between COVID-19 and 
psychological status, we have chosen CRP, which is a marker 
of the activity of the process in the lungs as an indicator of 
the level of blood oxygen saturation; D-dimer is a marker of 
thrombogenesis, a sharp increase in the concentration of which 
indicates an active process of impaired blood coagulation 
in the form of increased thrombogenesis caused by venous 
thromboembolism or DIC syndrome; procalcitonin is an 
indicator of the presence of a bacterial infection in the body and 
is used to diagnose sepsis, septic complications, to assess the 
effectiveness of antibacterial therapy, and is often considered a 
marker of severe bacterial infection [26,27]. At the same time, a 
strong correlation relationship was revealed in the pairs Oxygen 
saturation - Level of anxiety (r=0.72) and Procalcitonin - Level 
of anxiety (r=0.71). As a result of our work, it was established 
that a severe form of SARS-CoV-2 causes increased anxiety.

Stressors specific to COVID-19 include fear of getting sick and 
dying, being socially excluded / quarantined, losing livelihood 
or loved ones, feelings of helplessness, boredom and loneliness 
due to isolation. These stressors can provoke the appearance of 
new symptoms or aggravate existing mental disorders in terms 
of the frequency and intensity of their manifestations [28,29].

Majority of patients with COVID-19 has at least one symptom 
associated with the previous infection for up to six months after 
outgoing from the hospital with a negative PCR test. So, about 
one of forth of those who have recovered suffer from sleep 
disorders, anxiety, or depression [30,31]. The most common 
psychological problems of this period are acute stress disorders, 
anxiety symptoms and symptoms of demoralization, depression 
and complicated grief [32,33]. Among the psychiatric 

GAD-7

Persons without COVID-19 (N=50) Persons after COVID-19, (N=50)

Initial (N=50) After psychological 
rehabilitation (N=25) Initial (N=50)

Without 
psychological 
rehabilitation (N=25)

After psychological 
rehabilitation (N=25)

minimal level of 
anxiety, n 34 45 7 16 29

moderate level of 
anxiety, n 13 4 32 27 17

medium level of 
anxiety, n 3 1 8 6 4

high level of anxiety, n 1 - 3 1 -
average GAD-7 6.92±0.33 6.05±0.27# 10.12±0.43* 9.42±0.47 7.24±0.36#

Note: * - significant difference with the control group; # - significant difference with the initial level (p<0.05).

Table 2. Level of anxiety of study groups.
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consequences of COVID-19 are depression, post-traumatic stress 
disorder (PTSD), somatoform pain, panic disorder, as well as 
chronic fatigue syndrome and impaired quality of life [34,35].

Persistent mental disorders in the form of anxiety, depression 
and PTSD are observed in persons who have experienced 
a critical course of the disease an year after COVID-19. The 
majority of patients with severe acute respiratory distress 
syndrome had a history of cognitive disorders, in particular, 
difficulty concentrating, impaired memory, and speed of thought 
processes within a year after the disease ("brain fog") [22,36].

Therefore, the medical staff should pay attention to the mental 
health of patients with COVID-19, regardless of the severity 
of the disease, and if necessary, assess individual mental 
functions and the likelihood of mental disorders [37,38]. 
During a pandemic, a biopsychosocial approach to prevention, 
care and treatment is necessary, even if attention is focused on 
the physical needs of the patient. Psychological rehabilitation 
provides control of the patient's psychological needs at all 
stages of care [30].

Perhaps one of the links of the described events is the depletion 
of the immune system, which can accompany the disease of 
COVID-19, expressed in a change in the immunological profile. 
In addition, an indirect pro-angiogenic and pro-inflammatory 
microenvironment caused by the multisystem effects of 
COVID-19 can play an additional role [4,22,39,40].

It is important to understand that the psychological reaction 
to the disease depends on the patient's personal characteristics. 
People who have always been characterized by anxiety, 
suspiciousness, and psychological inflexibility, as a rule, give 
a phobic or hypochondriac reaction to the disease. Persons who 
are prone to illness and react to life's difficulties with despair, 
depressed mood, disbelief in the possibility of a successful 
resolution of the situation, and respond to illness with a depressive 
reaction, etc [4,5,41]. The degree of harmony of the personality 
structure, its premorbid resistance to psychotraumatic situations 
correlates with the frequency and severity of psychopathological 
reactions to the disease. An important role in the process of 
psychological readaptation is played by individual resources 
and coping strategies of patients. A positive psychological 
effect on patients, in addition to the favourable dynamics of 
the somatic condition, has a reduction in the length of stay in 
the hospital, especially the periods of strict bed rest. Consistent 
expansion of the regime, physical therapy strengthen confidence 
in recovery, eliminate anxiety about health and fear of physical 
stress even with a complicated course of the disease. Therefore, 
it is necessary for the doctor to conduct explanatory discussions 
with family members to form adequate representations of the 
disease, ways to overcome it, and consequences among the 
people closest to the patient. It is important to develop common 
attitudes in the patient and his family members that contribute 
to active participation in rehabilitation programs.

Thus, our research showed that a complex of psychological 
measures covering the personal, emotional and cognitive 
spheres of patients who have suffered from COVID-19, included 
in the general structure of medical rehabilitation, is an important 
component of the rehabilitation process and allows the most 
effective coping with the consequences of the disease. The data 
obtained in the course of the work can be used to develop a 

comprehensive personalized program for the correction of 
anxiety disorders in patients who have undergone COVID-19 
with the differentiated use of psychopharmacotherapy, 
psychotherapy and psychoeducation methods.
Conclusion.

The majority of persons who endured COVID-19 suffer 
moderate level of anxiety with GAD-7 test 10.12±0.43 
(6.92±0.33 for non-suffered). Psychological rehabilitation 
could reduce it to 7.24±0.36. The data obtained in the course 
of the work testify to the effectiveness of conducting a 
complex of psychotherapeutic interventions using cognitive 
training, cognitive-behavioral psychotherapy in the system of 
psychosocial rehabilitation of patients with cognitive disorders 
against the background of COVID-19 with reducing level of 
anxiety. When comparing the indicators of the severity of the 
disease and the level of anxiety, the most pronounced correlation 
relationship was revealed between the GAD-7 test indicator and 
the level of oxygen saturation (0,72). Results provide critical 
information on the efficacy of psychological rehabilitation 
for persons who experience persistent cognitive deficits after 
COVID-19. Further research utilizing a clinical trial with more 
biological and functional measures is warranted.
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