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ABSTRACT

The article discusses the methods of rehabilitation of the body of people of older age groups (40-59 years old) who have
had Covid-19. A method of using physical exercises to support the respiratory and cardiovascular systems is proposed. The
results of experiments carried out during the pandemic from April-May to August (2020) are presented. The experiment

involved the teachers of the National University of Uzbekistan, as one of the most vulnerable groups of the population.
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INTRODUCTION

To date, it has been established that to counteract SARS-CoV-2 there is a need for the use of physical exercises, since
physical activity is the basis for the prevention of many diseases [1]. Physical activity is a powerful preventive and
therapeutic intervention for most pre-existing chronic conditions that increase the risk of severe SARS-CoV-2 infection
and mortality [1,2].

With insufficient physical activity or its deficiency, the body's resistance to colds and active actions of pathogens
decreases. Persons leading a sedentary lifestyle with a lack of physical activity are more likely to suffer from respiratory
and circulatory diseases. A special category of people at risk are the teachers and students. To maintain the level of health,
it is necessary to carry out a set of measures to identify hypoxia and hypocapnia, and also to overcome them. It has been
proven that in people of mental labor, muscle activity causes an effort to flow positive impulses in the cerebral cortex and

improves the work of those parts of it that are already included in a certain activity at the moment.

According to WHO, the average age of patients with COVID-19 disease and its complications is 51 years old, the
most severe forms developed in elderly patients (60 years or more). Moreover, 20% of all cases of COVID-19 are
accompanied by pneumonia [3]. However, despite the high average age of patients, cases of COVID-19 have also been
reported in other age groups, including those with a severe course [4].In addition to cardiorespiratory complications, such
consequences as decreased cognitive functions, impaired coordination of movements, disorientation in space are described,
15% of patients have signs of micro-strokes (according to MRI data), 43% of patients complained of muscle pain [5]. A
long-term decrease in performance after suffering COVID-19 has been described as a reflection of the syndrome of post-

viral asthenia [6].

Most of the staff and teachers of higher educational institutions work under conditions of intense mental activity,
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mental stress, hypokinesia and hypodynamia, hypocapnia and hypoxia. Exercise raises emotional attitudes, trains the
cardiovascular system, and improves health. People engaged in aerobic exercise have a more economical heart, better

ventilation of the lungs, and develop the skill of correct breathing while walking [7].

Since teachers belong to one of the vulnerable groups of the population, due to sedentary work, as well as a result
of strict quarantine, they need a special approach to physical training. The physiological characteristics of this category of
persons are distinguished by a decrease in a number of protective functions of the body, immunity, as well as a

deterioration in the work of the cardiovascular system and ligamentous apparatus.

SARS--CoV-2 is characterized by symptoms of secondary immunosuppression, manifested in the late beginning

of the synthesis of interferons and activation of the key inflammatory factor - NLRP3-inflammasome [8].

Studies carried out in humans confirm a close relationship between the level of physical activity and the

effectiveness of immune defense against viral infection [9].

Epidemiological and randomized clinical trials confirm a 40-45% reduction in sickness days for acute respiratory
infections, such as colds, in both young and older adults with active lifestyles compared with those with a predominantly
sedentary lifestyle life [10]. The effectiveness of protection against viral infections is largely correlated with the degree of
physical activity. Moderate physical activity has a positive effect on the human immune system, reducing the risk of
morbidity and severity of viral infections, while prolonged and high-intensity physical and large psycho-emotional stress in
sports can have the opposite effect, causing immunosuppression and increasing the risk of viral and opportunistic

infections [11].

Since moderate physical activity helps to normalize the immune response, including reducing cytokine
inflammation, there is no doubt that moderate-intensity physical activity has a quick and effective positive effect on
immune function and inflammation, which should help reduce the severity of COVID-19 outcomes [12] and / or be a
preventive method, especially for those with concomitant diseases such as metabolic disorders, especially in the elderly.

Regular physical activity reduces the severity of infection episodes and the number of days with symptoms.

It has been shown that in the context of the COVID19 pandemic, along with the development of complications of
the disease, one of the most significant symptoms not only in sick people, but also in non-sick people, and especially those
who have been in quarantine and self-isolation for a long time, are psychosomatic disorders, anxiety and depression. In this
regard, the effectiveness of physical activity in preventing and treating anxiety and depression may have advantages
around the world during this stressful global crisis [13]. Regular physical activity reduces the severity of infectious

episodes and the number of days with symptoms of the disease [14].

It is important that physical activity also increases the effectiveness of vaccines [15], so an active lifestyle will

continue to be relevant at every stage of the pandemic [16].

Exercise technologies are mainly aimed at:

e Health promotion;
e Hardening the body and improving the vital functions of all its systems;

e Strengthening the body's defenses;
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e Increasing the level of mental and motor performance;
e Possible elimination of functional deviations in physical development;
e The elimination of residual effects after the postponed diseases;

e Acquisition of skills and abilities necessary and acceptable for vacationers for independent education and training
physical culture and sports;

o Instilling in a person the conviction of the need to regularly engage in physical culture and sports.

Taking into account the results of this study and based on the general principles of the methodology of physical
education in this experiment, we tried to implement the idea of vsing general physical training based on self-control of the
physical state of the body. Many teachers of a non-physical culture university are distinguished by a highly developed
ability to overcome oxygen deficiency. They are able to “endure”, be able to “endure” various hypoxemic and hypercapnic
shifts, several times higher than similar changes than those of students who have not previously engaged in physical
exercise or sports. (Hypercapnia - an increase in the level of carbon dioxide (CO2) in the blood, hypoxemia - a decrease in
the oxygen (O.) content. It is known that oxygen must enter the body without interruption and in sufficient quantities,
otherwise, a decrease in oxygen in the blood (hypoxemia) and the accumulation of carbon dioxide (hypercapnia) lead to
the development of a condition called hypoxia. And if hypoxia takes place, then it is already clear that hypercapnia and
hypoxemia were also involved, therefore they are considered universal symptoms of respiratory failure.). There are various
functional tests that allow you to obtain objective data on the functional state and are useful in practical terms: they
characterize recovery processes and provide information for assessing the student's functional readiness for physical

exercises [18].

The simplest hypoxic tests include the Shtange and Genchi tests [17,19,20]. They allow us to assess the adaptation
of a person to hypoxia and hypoxemia, as they give some idea of the body's ability to withstand a lack of oxygen. In our
case, students with high rates of hypoxemic tests tolerate physical activity better. The fulfillment of some physical
exercises, on which a certain result depends to some extent, is largely determined by the level of development of the

strength of certain muscle groups in those engaged in physical exercises.

In this regard, physical exercise (health-improving physical culture) is an integral component of rest, health
improvement and treatment - all this is one of the factors in leading a healthy lifestyle [18-21].

Research Methodology and Organization

Experimental studies were conducted under the constraints associated with the Covid-19 pandemic. Research methods:
survey, anthropometric measurements, testing of health indicators (heart rate, reaction to orthostatic test, study with an
oximeter, etc.), Research conducted among teachers and employees of the National University of Uzbekistan showed that
87% of women would like to improve their health, 50% - to lose weight, 50% - to get joy from movement, 31% - to relieve

fatigue. The Covid-19 pandemic has made its own adjustments, health indicators have changed, as well as wishes [19,22].

During the period of being in quarantine, all the teachers and staff of the university were measured oxygen content
in the blood and pulse values. The first studies were carried out in April-May 2020. The research involved 19 female
teachers and their families. Unfortunately, it was not possible to avoid infection for the teachers who participated in the

research. Most of the teachers (13 people) suffered from Covid-19 in a mild form, i.e. no lung complications, no
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pneumonia. The second research was conducted between July and August 2020.

The values of the measurement results were averaged and all the teachers were divided into three groups: group 1
- lung oxygen saturation ranged from 89 to 95%, group 2 - lung oxygen saturation ranged from 88 to 93% and group 3 -
lung oxygen saturation ranged from 88 to 95 % (tables 1 and 2, figure. 1-3). The measurements were taken in the morning,

immediately after waking up and after 20 minutes (measurement protocols) [23].

Table 1: Oxygen Content Immediately after Waking up (April-May)

Group 1 Group 2 Group 3
AMEEITGTETUNULL O Saturation | Pulse | Saturation | Pulse | Saturation | Pulse
1 89 78 88 70 88 78
2 92 80 87 69 89 68
3 93 82 89 75 92 72
4 94 72 94 80 95 78
5 95 81 93 68 95 81

Table 2: Oxygen Content 20 Minutes after Waking up (April-May)

Group 1 Group 2 Group 3

LAEEELTETTErE ) UIIDET Saturation | Pulse | Saturation | Pulse | Saturation | Pulse
1 89 78 88 70 88 78
2 92 80 87 69 89 68
3 93 82 89 75 92 72
4 94 72 94 80 95 78
5 95 81 93 68 95 81
First group
100

90 //4———'

1 2 3 4

w

—&— Oxigen after awakening Oxigen after 20 min

Pulse after awakening Pulse after 20 min

Figure 1. Group 1 (April - May 2020).
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Second group
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Pulse after awakening Pulse after 20 min
Figure 2: Group 2 (April - May 2020).
Third group
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Pulse after awalkening Pulse after 20 min

Figure 3: Group 3 (April - May 2020).
The research involved women of different ages: from 45 to 60 years. The first and second groups (Figure.1,2)
included teachers from different faculties, the third group included physical education teachers (Figure.3).

Since the period July-August coincides with the vacation period and at the same time, a second quarantine was
introduced. The teachers were offered a set of exercises to improve well-being and to maintain health. The complex of
morning exercises included exercises to improve lung ventilation and increase mobility.

Teachers of the humanities faculties - group 1 led a normal life taking into account quarantine restrictions

(Figure.4), groups 2 and 3 of teachers performed morning exercises (Figure. 5,6).

The results of blood oxygen content and pulse were different from the previous ones (Tables 3 and 4).
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Table 3: Oxygen Content Immediately after Waking up (August)

1 95 63 95 78 95 62
2 94 61 96 81 96 60
3 97 62 95 87 97 61
4 96 60 95 86 97 60
5 95 61 95 87 97 61

Table 4: Oxygen Content 20 Minutes after Waking up (August)

1 99 87 98 92 98 89
2 99 92 97 94 99 91
3 99 92 97 97 98 92
4 98 90 98 102 99 90
5 98 88 98 95 99 91
First group
100
99 o o =
98 L — 0
97
o \.‘\
95 * &  J
94
93
92
91
1 2 3 4 5

—&— Oxigen after awakening —e— Oxigen after gym

—@— Pulse after awakening Pulse after gym

Figure 4: Groupl.

Second group
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—&— Oxigen after awakening —@— Oxigen after gym

—@— Pulse after awakening Pulse after gym

Figure 5: Group 2.
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Third group
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Pulse after awakening Pulse after gym

Figure 6: Group3.

The graphs show fluctuations in changes in the oxygen content in the blood and pulse: very sharp drops in
indicators in groups 1 and 2, relatively small changes in parameters, which show that exercise can significantly improve
oxygen saturation and stabilize the heart rate, which is especially important in case of viral lung lesions. infection during
the Covid-19 pandemic. The most important section of the work being carried out is functional diagnostics, and in
particular, testing of physical working capacity, functional readiness, adaptive reserves and other characteristics of the

functional state of teachers [24-26]. This applies equally to health-improving physical culture.
Effect of Oxygen Consumption on overall Physical Condition

One of the indicators of physical performance is the potential ability of a person to show maximum physical effort in static,
dynamic and mixed work. Physical performance is associated with a certain amount of muscular work, which can be
performed without reducing a given (or established at the maximum level for a given individual) level of the body's
functioning, primarily, it's cardiovascular and respiratory systems. Since the experiment involved teachers who had an
underestimated level of muscle work, complexes of physical exercises were developed for them, including exercises for all
muscle groups [26-28]. The methodology for performing the exercises provided for the stage-by-stage inclusion of all
muscle groups in the work, starting with the shoulder girdle and ending with stretching elements, which was aimed at

aerobic exercise.
RESULTS

The results obtained confirmed that the introduction of physical exercises into the everyday life of teachers significantly
increases the quality of life, further growth of the indicators of general physical fithess among the students. Despite the
different sequence of the programs in all experimental groups, at the end of the experiment, there was a significant
improvement in the results of saturation and individual functional indicators.

The results of the experiment showed that the training effect of the morning set of exercises changes to a certain
extent depending on the aspirations of the performers themselves, which is obviously due to the level of general fitness. So,
among those engaged in the 3rd experimental group, in comparison with the 2nd and 1st groups (see Fig. 4-6), a more
significant increase in such performance indicators as lung saturation and stabilization of the heart rate in a short time was
revealed.
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The obtained experimental data on the stages of various programs of physical education, serve as an argument in

recommending the introduction of compulsory physical exercises in the everyday life of teachers and significantly increase

the quality of life by improving general physical indicators, as well as the body's resistance. This is the most important

argument in times of a pandemic like Covid-19.

Methods for Restoring the Body after Suffering Covid-19

After analyzing the literature [30-32], we identified methods of prevention and rehabilitation after COVID-19.

Prevention of coronavirus infection
Specific prophylaxis (vaccination).

Non-specific prophylaxis (early diagnosis and detection of the infected, adherence to the self-isolation regime, a
distance of 1.5-2 m and measures of social isolation, personal hygiene, personal respiratory protection,

disinfection measures, medicines for local use, measures to strengthen immunity).
Drug prophylaxis (intranasal forms of IFN-a)
Measures to prevent the spread of COVID-19 in a medical organization.

In this aspect, one of the main tasks of the prevention of Covid-19 is to carry out a set of measures to strengthen

the functions of the body in the fight against the virus.

The main directions of rehabilitation of survivors of COVID-19
Respiratory function rehabilitation

Rehabilitation of muscle dysfunction

Rehabilitation of neurological, psychological and cognitive functions
Nutritional rehabilitation

Rehabilitation of comorbid disorders

Drug rehabilitation (prevention of late thrombosis and thromboembolism, acceleration of the resolution of

consolidates in the lungs

Pulmonary rehabilitation methods

Inspiratory training: breathing exercises

Forced expiratory maneuver with forced expiration
Method of active cyclic breathing

Postural (positional) drainage

High-intensity magnetotherapy

Magnetotherapy + laser

Electrotherapy + ultrasound
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Induction therapy

Muscle Dysfunction Rehabilitation Methods
Exercise

Inspiratory training through the use of simulators
Vibration and percussion therapy

Electromyostimulation

CONCLUSIONS

One of the obvious priorities in the period after the peaks and waves of the COVID-19 pandemic will be increased concern

for the health of teachers, students and society as a whole, as well as the consolidation of enhanced security measures

aimed at preventing the spread of coronavirus infection during physical education and sports, and holding mass events.,

including requirements for the degree of occupancy of premises, the use of personal protective equipment, medical

examinations and others.
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