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Abstract
Background/Aim: In the overall strategy of developing the optimal treatment
of patients after COVID-19 infection, recommended by the World Health Organization, rehabilitation plays one of the key roles in improving the functional
capacity of these patients and thus their quality of life. The aim of this study was
to investigate the effect of cardiovascular training during post-acute rehabilitation on the functional capacity of patients after moderate COVID-19 pneumonia.
Methods: The prospective study included 84 patients of both sexes, mean age
57.92 ± 11.79 years, who were hospitalised at the Institute of Physical Medicine
and Rehabilitation ’’Dr Miroslav Zotović’’ Banja Luka due to moderate pneumonia caused by the COVID-19 virus and after they finished acute rehabilitation.
All patients underwent cardiovascular training three times per week and occupational therapy during 28 days of stationary post-acute rehabilitation. The
follow-up parameter was a six-minute walk (6-MWT) test at admission and
discharge from post-acute rehabilitation. Student t-test for paired samples was
used for statistical analysis, and the value of p < 0.05 was taken as statistical
significance.
Results: The functional capacity of the cardiovascular and respiratory system
was statistically significantly improved at discharge compared to admission
(p < 0.05).
Conclusion: Targeted cardiovascular training during post-acute rehabilitation leads to improvement of functional capacities of patients after moderate
COVID-19 pneumonia.
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Introduction
Conducting rehabilitation during the COVID-19
pandemic is a major challenge. On the one hand,
the need for rehabilitation has increased, but the
way of organisation and timing of its implementation required the reorganisation of rehabilitation
systems around the world.1, 2 The World Health
Organization (WHO) has integrated rehabilitation as one of the key links in the chain of the

overall treatment of COVID-19 patients, whether
it is acute or post-acute rehabilitation.3 The main
goals of post-acute rehabilitation of these patients are reduction of current problems, training
in breathing techniques and improvement of lung
function, improvement of general fitness status,
and ultimately improvement of quality of life. A
6-MWT was used as a test to assess the effect
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of post-acute rehabilitation. This test was introduced in 2020 according to the recommendations
of the American Thoracic Association as a test to
assess aerobic capacity and endurance.4 However, this test can also be used to assess functional
capacity in amputees, patients with neurological
and muscular diseases.5
The aim of this study was to investigate the effect
of cardiovascular training in post-acute rehabilitation on the functional capacity of patients after
moderate COVID-19 pneumonia.

Results
The investigated sample of patients consisted of
84 patients, with a mean age of 57.92 ± 11.79 years
(Figure 1, Figure 2).
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A prospective study followed 84 patients who,
after hospitalisation due to moderate pneumonia
caused by the COVID-19 virus and finished acute
rehabilitation, underwent post-acute rehabilitation at the Institute for Physical Medicine and Rehabilitation "Dr Miroslav Zotović" Banja Luka in
period from October 2020 to March 2021. Criteria for admission to post-acute rehabilitation was
inpatient treatment of patients with COVID-19
pneumonia. Criteria for inclusion in the study
were hospitalised patients of both sexes with
moderate pneumonia caused by COVID-19 virus
with no other comorbidities except hypertension.
The exclusion criteria were patients younger than
30 years and patients with associated chronic
diseases except hypertension. All patients underwent cardiovascular training three times per
week and occupational therapy during 28 days of
inpatient post-acute rehabilitation. Cardiovascular training included the implementation of the
following rehabilitation interventions: breathing
gymnastics, muscle strength training, endurance
training, ergometer, back gymnastics, pelvic floor
muscle training. Through the modalities of occupational therapy, patients underwent progressive
muscle relaxation, practicing daily life activities,
and educating patients about self-help measures.
Patients were tested using 6-MWT on admission
and discharge from post-acute rehabilitation. The
walk distance as a result of test used for evaluation of cardio-respiratory capacity. Student t-test
for paired samples was used for statistical analysis, and the value p < 0.05 was taken as statistical
significance.
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Figure 3: Mean value 6-minute walk test (6-MWT) in postCOVID-19 patients at admission and discharge from post-acute
rehabilitation (metres)
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The average time from completion of primary
hospital treatment and acute rehabilitation to admission to post-acute rehabilitation was 50 days.
The values of the 6-MWT on admission and discharge from post-acute rehabilitation were taken
as average values. At admission, the average value
of the 6-MWT was 493 m. At discharge, the value
of the monitored parameter was statistically significantly better at 583 m (p < 0.05) (Figure 3).

Discussion
This study was based on the evaluation of the
effects of the applied modalities of post-acute rehabilitation in patients suffering from moderate
pneumonia caused by the COVID-19. Since most
patients complain of fatigue, shortness of breath,
palpitations, and loss of muscle mass after suffering from COVID-19 pneumonia, the goal of this
rehabilitation is to minimise these symptoms.
Rehabilitation was performed in accordance with
the basic principles of cardiovascular and respiratory rehabilitation.5 The average time from
completion of primary hospital treatment and
acute rehabilitation to admission to post-acute
rehabilitation was 50 days. Patients underwent
cardiovascular training three times per week
with occupational therapy for a total of 28 days.
A 6-MWT as a parameter to assess the effect of
the applied therapy was used. Positive effects of
applied aerobic training in patients on functional cardio-respiratory capacity were observed,
which was shown in a statistically significant
improvement in the average value of the 6-MWT
on discharge from post-acute COVID-19 rehabilitation. During the post-acute rehabilitation, side
effects of the applied therapeutic interventions
were not determined.
Although these are the challenges of the “new
disease” there are many studies that testify to
the benefits of cardiovascular training on the financial capacity of patients after COVID-19 pneumonia.6-13 These positive effects can be explained
by understanding the mechanisms of action of
applied therapeutic interventions in the plan of
cardio-respiratory rehabilitation. Cardiovascular
training improves the functional capacity of patients after COVID-19 pneumonia in several ways.
By improving the strength and endurance of the

respiratory muscles, additional ventilation is improved. Combining aerobic capacity reduces free
radical production and oxidative damage, reduces cough and improves airway clearance. Conducting aerobic training improves the immune
response.14-17
One of the limiting factors is the short follow-up
period, although there are studies that report
positive short-term effects of applied cardiovascular training in post-COVID-19 patients.8-11
Besides, the period of time between the end of
acute rehabilitation and starting post-acute rehabilitation is a parameter that should be considered in the future. This is especially important
from the aspect of the found average values of the
6-MWT at admission. In this study, the average
values of this parameter were in the range recommended for the age of 20-50 years.4 If patients
were admitted earlier for post-acute rehabilitation, the effect could be even better and clinically more significant. Of course, it is indisputable
that the criteria for admission to post-acute rehabilitation are primarily met. This means it is
necessary to conduct the post-acute rehabilitation at the right time and with the right effect,
without side effects and complications, that criteria for admission of patients must be clearly
defined and fulfilled. Surely this will happen in
the future connectivity of scientific truth in the
field of treatment and rehabilitation of patients
after COVID-19 pneumonia. The criteria will be
changing and supplementing within the overall
management of these patients and improve their
functional capacity and quality of life.

Conclusion
The positive effects of cardiovascular training
were verified in patients after post-acute rehabilitation after COVID-19 moderate pneumonia
in the short-term follow-up period. It is indisputable that that this is a dynamic clinical and
scientific field and that in the future numerous
reports will define the optimal components of
post-acute rehabilitation, the dynamics of its
implementation, and tools for monitoring its
outcome.
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