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ABSTRACT
The fi rst cases of COVID-19 were initially recorded in December 2019 in Wuhan, the capital of China’s Hubei 
Province. The situation quickly escalated and turned into a global pandemic. COVID-19 is a highly infectious 
respiratory disease that leads to decreased respiratory, physical, and psychological function of affected 
patients (2). Patients’ symptoms widely vary; from asymptomatic course to severe symptoms. Decrease 
in physical function, and, in some cases, a persistence of symptoms may be observed in patients, who 
overcame the infection period. Rehabilitation represents a potential treatment option for COVID-19 patients in 
post-infection period. Rehabilitation therapies may help to restore physical function in patients and to reduce 
the long-term effects of COVID19 infection (Ref. 37). Text in PDF www.elis.sk
KEY WORDS: COVID19, rehabilitation, post-infection syndrome.

Matej Bel University, Faculty of Arts, Department of Physical Education 
and Sports, Banska Bystrica, Slovakia
Address for correspondence D. Liska, Mgr, Matej Bel University, 
Faculty of Arts, Department of Physical Education and Sports, Banska 
Bystrica, Slovakia.

Introduction

The fi rst cases of COVID-19 were reported in December 2019 in 
Wuhan, the capital of China’s Hubei Province. The situation quick-
ly turned into a global pandemic (1). Since the pandemic continues, 
there are limited data on clinical and prognostic factors in patients 
with COVID-19. COVID-19 is a highly infectious respiratory dis-
ease that leads to decreased respiratory, physical, and psychological 
function in affected patients (2). Patients’ symptoms widely vary; 
from asymptomatic to severe (3). As the COVID-19 is highly infec-
tious, the patients are isolated in order to limit the spread of SARS-
CoV-2. This leads to a signifi cant reduction in social interactions, 
as a consequence of which the patients feel lonely and isolated (4). 
Mechanism causing pneumonia is particularly complex. It seems 
that the infection can elicit an excessive immune response in the 
host. COVID19 in some cases elicits a response generally known 
as ‘cytokine storm’, (5). In some cases, moreover, patients suffer 
from an extensive lung tissue infl ammation. The main cytokine in 
this ‘storm’ is interleukin 6 (IL-6). IL-6 is produced by activated 
leukocytes and acts on a large number of cells and tissues. IL-6 
assists in B cells differentiation.

Many patients remain lying in the intensive care unit for a 
longer period of time. Patients often remain in one position for 
several hours, which may lead, due to critical illness, to dyspha-
gia, muscle weakness, myopathy and neuropathy, as well as to re-
duced mobility (6). In rare cases, the risk of falling may increase 

due to muscle weakness. It may also result in walking problems 
potentially affecting patients’ daily activities. In post infection 
period, patients may experience persistent pulmonary, musculo-
skeletal, neurological, cardiac, and psychological problems (7). 
These long-term effects can negatively affect patient’s ability to 
perform daily activities and can also lead to social limitations. 
Rehabilitation treatment constitutes a potential treatment option 
for these patients. Rehabilitation therapies are based on individual 
needs of each patient (8). In order to determine the optimal reha-
bilitation approaches, the potential or existing effects of functional 
defi cit in the post infection period patients should be assessed. 
Rehabilitation treatment is managed by a multidisciplinary team 
consisting of a physiatrist, physiotherapist, psychologist, and oc-
cupational therapist. Depending on the particular case, this reha-
bilitation therapy may be provided in several organizational mo-
dalities; in inpatient setting, outpatient setting, or home setting. 
Within the context of the COVID-19 pandemic, the use of remote 
monitoring and mobile intelligence technologies with wearable 
devices may enable the practice of intelligent, digital and remote 
rehabilitation (9–11).

Rehabilitation exercises may also prevent the occurrence of 
further complications (12). The elderly population is expected to 
be at risk of serious COVID-19-related complications. There is 
also an increased risk of serious complications in chronically ill 
and immunocompromised patients. An increased risk of mortality 
was found in patients with diabetes mellitus, chronic respiratory 
diseases, hypertension, and oncological diseases. A more severe 
course of the disease has been reported in the patients with un-
derlying comorbidities, such as obesity (13). The most frequent 
triggers of serious complications in patients are respiratory failure, 
septic shock, or multiple organ dysfunction. A particularly seri-
ous complication is acute respiratory distress syndrome (ARDS).
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Mild disease is characterized by mild symptoms and absence 
of pneumonia signs. Rehabilitation after a mild disease can be 
provided on an outpatient basis by the means of telerehabilitation. 
Post-COVID19 patients may experience a persistence of symptoms 
even in the post-infection period. Chronic respiratory symptoms af-
ter the recovery from COVID-19 may include: shortness of breath 
on exertion, persistence of cough and wheezing, and chest pres-
sure. However, these may or may not be related to exertion (14).

The negative effects associated with long-term intensive unit 
care are well described (15). Many patients suffer from post-
intensive care syndrome (PICS) after hospitalization in the in-
tensive care unit. This syndrome causes a signifi cant decline in 
muscle strength, physical performance, myopathy, and in indi-
vidual cases neuropathy, loss of muscle mass, lack of nutrition, 
as well as an impaired emotional and physical health (16, 17). In 
addition to the post-intensive care syndrome, in the post-infection 
period patients also experience adverse symptoms. These include 
neuromuscular weakness, fatigue, decreased mobility, recurrent 
falls, deconditioning, as well as psychological disorders, such as 
anxiety, depression, poor concentration. Symptoms may persist 
for several months. Family members of patients may be similarly 
affected. There is a signifi cant need in rehabilitation during the 
post-infection period (18, 19).

Rehabilitation treatment aims at improving patient’s func-
tional condition, resulting in an improved quality of life and a re-
duced physical disability. Physiatrists and physiotherapists play a 
key role in improving the functional effects of critical conditions, 
including long-term mechanical ventilation failure. They also 
play a key role in helping patients to recover from neuropathies 
and myopathies. Amid the COVID-19 pandemic, many physiat-
rists and physiotherapists are preparing for a substantial increase 
of patients with critical disease and respiratory-related functional 
disorders.

Functional examination of patients in the post-infection period

Six Minute Walk Test
The 6 minute walk test is a sub-maximal exercise test used to 

assess aerobic capacity and endurance in various chronic condi-
tions. The distance covered in 6 minutes is used as a result to com-
pare the changes in patients’ functional capacity. This test can be 
used in patients of all ages. The test was initially designed to help 
in the assessment of patient with cardiopulmonary issues. Gradu-
ally, it was introduced in numerous other conditions. It also plays 
a potential role in the assessment of patients with COVID-19 in 
post-infection period. It assesses the functional capacity of an in-
dividual and provides valuable information on all systems during 
physical activity, including pulmonary and cardiovascular systems. 
To perform the test, it is necessary to measure the circle in which 
will patients perform the test. Another necessary equipment is a 
stopwatch. Sporttesters may be used to measure a pulse frequency.

The Chair Stand Test
Chair stand test is used for testing lower limb strength and 

endurance in older adults. It is a part of the Fullerton Functional 

Fitness Test Battery (21). The chair stand test is used to assess 
a functional lower extremity strength, transitional movements, 
balance, and a fall risk in older adults (22). Scoring is based on 
the amount of time (to the nearest decimal in seconds). During 
the test, patient transfers from a seated to a standing position and 
back to sitting fi ve times. The equipment needed in performing 
test includes stopwatch and a standard height chair with a straight 
back. In order to execute the test correctly, the test taker sits on the 
chair with their straight back resting against the chair back. The 
test taker is also instructed to fold their arms across their chest. 
Then the test taker should be instructed to do fi ve sit-to-stands as 
quickly as possible. Another variant is the 30-second chair stand 
test. It is performed in the same design as the fi rst variant, but it 
involves recording the number of stands a person can complete 
in 30 seconds.

Step Test
The test was developed at Harvard University in 1942. It is 

also known as Harvard cardiac stress test (23). Step test is one of 
the oldest and most widely used cardiac stress tests. This test is 
also used in cardiac rehabilitation. The test is used to measure and 
assess an individual’s circulatory and aerobic fi tness and is based 
on the measurements of cardiac activity. One of the main indica-
tors of cardiac activity is a change in heart rate. The measurement 
is based on the principle of a directly proportional relationship 
between cardiovascular fi tness and the recovery rate of the heart 
rate to the initial values after a strenuous exercise. The metabolic 
demands of muscle tissue increase during a physical exercise, 
which leads to an increased cardiac activity as well. The better 
the individual’s cardiovascular fi tness, the sooner their heart rate 
values return to normal.

There are several versions of Harvard step test. In the most 
widely used version of the test, an individual steps up and down 
on the box at a rate of 30 steps per minute. Height of the box is 
40 cm for men and 30 cm for women. Duration of the exercise 
is 5 minutes or until exhaustion. After fi nishing the exercise, the 
test taker lies down on their back and the total number of their 
heart beats are counted 1, 2, and fi nally 3 minutes after fi nishing 
the exercise. The patient immediately sits down on completion 
of the test, and the total number of their heart beats are counted 
from 1 to 1½ minutes after fi nishing and from 2 to 2½ minutes 
after fi nishing and fi nally from 3 to 3½ minutes after fi nishing. 
By using the measured data in formula, we subsequently obtain a 
certain index of physical profi ciency, the fi tness index. Calcula-
tion of fi tness index: 

(te) = 300 seconds - time until exhaustion (in seconds)
(hb) = sum of heartbeats after 1, 2, and 3rd minute

Timed up and go test (TUG)
This test is used predominantly in elderly population. It is de-

signed to assess the functional ability of patients and determine 
the risk of falling. It may be benefi cial in determining the physi-
cal impairment caused by the infection in elderly patients with 
COVID-19 after the resolution of the infectious period. Equip-
ment needed to perform the test: chair and stopwatch. In order to 
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perform the test correctly, patient starts in a seated position with 
their back resting against the chair back. Patient positions their 
feet on a place marked by a line. Patient stands up upon therapist’s 
command and walks 3 meters. Therapist records the time needed 
to walk 3 meters and back to the chair. A longer distance can be 
used as a variation of the test.

The post-COVID-19 functional status (PCFS)
It is a simple tool to monitor the course of symptoms and the 

impact of symptoms of COVID-19 infection. PCFS scale may 
help to assess patients, who need a rehabilitation treatment after 
recovery from COVID-19 infection. It covers the full spectrum of 
functional outcomes and focuses on patients’ limitations. Grade 0 
refl ects the absence of any functional limitation. Grade 1 refl ects 
that the symptoms, pain or anxiety are present to an increasing 
degree. Grade 2 and 3 account for patient’s impaired ability in 
performing various daily activities (24). Finally, grade 4 accounts 
for patients with severe functional limitations. 

Rehabilitation options

Early active mobilization is important for improving muscle 
strength, which results in a better mobility in patients discharged 
from hospital, as well as in the improvement in patients’ quality
of life outside the hospital. An important part of rehabilitation
includes a neuromotor mobilization together with a passive mobi-
lization and an active exercises to maintain or improve the range 
of motion. Rehabilitation therapies may also help with algic mani-
festations in the post-infection period patients.

When determining the functional fi tness of patient, it is impor-
tant to take into account the level of physical activity in the home 
environment and to determine the preferred type of movement.

Type of exercise: e.g. gait, cycling, swimming, yoga, pilates, nor-
dic walking, housework, gardening etc. (25, 26).
Duration: Duration of daily physical activity.
Frequency: Physical activity during the week. 
Exercise Intensity: (light, moderate, or intense exercise).

Types of exercises

Muscle weakness may be present in post-COVID19 patients. 
Strength training is a physical exercise that uses resistance in order 
to stimulate muscle contraction. Strength training also leads to an 
improved joint mobility, as well as to an increased strength of mus-
cles, tendons and ligaments (27). During the strength training, it is 
important to maintain a slow controlled movement. When it comes 
to resistance exercise, it is possible to regulate the load, taking
into account the patient’s health condition. Strength training in-
cluding both concentric and eccentric muscle contraction is a safe, 
simple, and effective way to induce and increase muscle strength.

Aerobic exercise
It is the most common type of physical activity (28). Aerobic 

exercise is performed with a moderate intensity. The basic aero-

bic exercises are gait, swimming, cycling, and nordic walking. In 
the post-infection period, it is important to start walking with a 
moderate gait, and then to increase the intensity. Interval exercises 
may also be applied, providing that the patient’s health condition 
has suffi ciently improved.

Graded exercise
After respiratory symptoms resolved, a potential problem 

for patients may be deconditioning and a reduced lung function. 
Graded exercise is based on a gradual increase of the intensity of 
physical activity. It has to be used accordingly to patient’s indivi-
dual physical ability. Exercise begins with a moderate intensity and 
is important in terms of improving cardiovascular function. One 
of the most basic types of exercise is gait. Gait should be initially 
taught at patient’s natural pace and should not exceed 40–50% 
of patient’s maximum heart rate (COVID-19). The increase of in-
tensity must not occur before the infectious period has resolved. 
Physical activity should be performed at least 5 times a week for 
30 minutes. If patient tolerates the load and an adequate physical 
activity leads to an improvement in symptoms, the intensity and 
duration of physical activity may be prolonged.

Rehabilitation methods

To improve patients’ health, we can use also other rehabili-
tation methods. These exercises are most frequently applied to 
improve the posture and alleviate pain in patients. The most com-
monly used ones are yoga and pilates. Other rehabilitation methods 
may be used to improve musculoskeletal problems. Several forms 
of manual therapy might be used to reduce pain manifestations in 
the post-infection patients.

Another potential treatment option is occupational therapy. 
Occupational therapy can be suitable especially for elderly people, 
who have lost their autonomy and have limitations in performing 
their daily activities. It may speed up the homecoming and help 
to stimulate the need for independence. Another important reha-
bilitation component is psychological care. Psychological care is 
provided for patients with mental disorders, such as anxiety, de-
pression, and post-traumatic stress disorder.

Pulmonary rehabilitation
Pulmonary rehabilitation focuses at improving functional 

condition in patients with lung diseases (29). An important part 
of treatment is pulmonary therapy. The aim of pulmonary reha-
bilitation in patients with COVID-19 is to improve the symptoms 
of dyspnoea, alleviate anxiety, reduce complications, minimize 
physical disability, as well as to maintain functioning and improve 
the quality of life.

Pulmonary rehabilitation involves breathing exercises based 
on assessment and monitoring of exercise tolerance with the aim 
of improving breathing control (30). Breathing exercises are used 
to improve the tidal volume and reduce psychological effects 
(stress, anxiety, and depression) (31, 32). Exercise training is the 
most important component of pulmonary rehabilitation. It can 
be initially performed by a lying patient, in case of signifi cantly 
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depressed patient even in an inpatient setting (patient lying on a 
hospital bad), and subsequently advance to gait in an outpatient 
setting.

Pulmonary rehabilitation is based on a comprehensive assess-
ment of patient’s health and various individualized techniques de-
signed to prevent complications that may cause or worsen respi-
ratory symptoms. Pulmonary rehabilitation also helps to recover 
from infectious diseases of the respiratory system. Additionally, 
it includes general exercises aimed at improving the physical fi t-
ness. Exercises to improve the function of the inspiratory muscles 
are an important part of the therapy. Pulmonary rehabilitation also 
focuses on the practice of coughing and the removal of airway se-
cretions. Another important part of the therapy is a psychological 
component that includes the education of the patient. Pulmonary 
rehabilitation is a simple, effective, safe, and timesaving approach 
that leads to faster reconvalescence of patient. Within the assess-
ment, it is important to focus on patient’s functional ability, mo-
bility, cardiovascular function, and on the assessment of breathing 
stereotype (frequency, amplitude).

Another type of exercise is an active cycle of breathing tech-
niques. The active cycle of breathing techniques utilises the com-
binations and cycles of airway clearance techniques in order to 
clear the obstructed parts of lungs. Another option is autogenic 
drainage. Autogenous drainage is a common technique based on a 
combination of manoeuvres to mobilize and centralize secretions 
by short breaths in order to capture secretions in the peripheral 
airways. This is followed by normal breathing to capture secretions 
in the intermediate airways, then by a deep breath and a strong 
cough to induce excretion.

The effectiveness of rehabilitation in regards to an improve-
ment of patients’ functional condition

Exercise has a positive effect on systemic endothelial function 
and the infl ammatory response (33). Regular exercises lead to sig-
nifi cant strengthening of the immune system. Exercise have also a 
positive effect on apoptosis after the recovery from the infection.

Community-acquired pneumonia in the elderly population 
leads to decrease in daily activities (ADL) and quality of elderly 
patients’ lives. It is accompanied with a decreased physical and 
mental functions. In elderly patients, who overcame COVID-19, it 
is important to improve pulmonary function, as it is an important 
factor in maintaining ADL and QoL.

The effect of pulmonary rehabilitation on pulmonary function 
and quality of life in older adults with COVID-19 was tested by Liu 
et al. (35). A total of 72 patients were randomly divided into experi-
mental and control groups. The experimental group underwent a 
pulmonary rehabilitation and the control group did not. Patients un-
derwent the pulmonary rehabilitation that lasted six weeks. After six 
weeks, there was recorded, based on comparison with control group,
a signifi cant improvement in respiratory function, a 6-minute walk 
test, and quality of life SF-36 score. The effectiveness of respi-
ratory rehabilitation in an 80-year-old patient was testes out by 
Shan et al. (36). Patient required an intubation for 14 days in the 
intensive care unit. Patient underwent 1 month rehabilitation after 

hospitalisation. Patient’s gait distance, gait speed, heart rate vari-
ability, and oxygen saturation showed improvements.

Patients with COVID-19 are more likely to suffer from preva-
lent anxiety and depression. This can lead to sleep problems. The 
effectiveness of progressive muscle relaxation in patients with CO-
VID-19 was tested by Liu et al. (35). Progressive muscle relaxation 
is a method of deep muscle relaxation based on the notion that 
muscle tension is a physiological response of the human body to 
thinking. This technique was described by Jacobsen. Progressive 
muscle relaxation is easy to learn. It does not require a specifi c 
time and place, nor special technology or equipment. The aim of 
the study by Liu et al. (37) was to test the effectiveness of pro-
gressive muscle relaxation in patients with COVID-19 in regards 
to sleep quality and anxiety. A total of 51 patients were randomly 
divided into experimental and control groups. The experimental 
group underwent a progressive muscle relaxation for 30 minutes 
per day for 5 consecutive days. The control group did not undergo 
the therapy. In comparison to the control group, the anxiety and 
sleep quality scores of the experimental group after an interven-
tion were statistically signifi cant (P < 0.001).

Conclusion

Rehabilitation represents a potential treatment option for pa-
tients after recovery from COVID-19 infection. Rehabilitation 
therapies can help to restore physical function in patients and al-
leviate the effects of COVID-19 infection.
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