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Influence of physiotherapy on exercise tolerance in patients
after COVID-19

Wptyw fizjoterapii na tolerancje wysitku u chorych po przebytym COVID-19

Klaudia Pompka'(AB.C.D)| Katarzyna Bogacz'2(P.EF), Jacek Luniewski'(P-¢),
Krystyna Rastawska?3(¢P), Ewa Jach'(BE), Igor Swierkowski'®:E), Jan Szczegielniak!2(C.D.G)

Politechnika Opolska / Opole University of Technology, Opole, Poland
2Szpital Specjalistyczny MSWIA w Gtuchotazach / Specialist Hospital of the Ministry of the Interior and Administration in Gtuchotazy, Poland
3Panstwowa Wyzsza Szkota Zawodowa w Nysie / State Higher Vocational School in Nysa, Poland

Abstract

Patients after severe COVID-19 need effective treatment and full medical care. An important aspect of a successful recovery is the
implementation of comprehensive rehabilitation. Rehabilitation for convalescents is primarily aimed at restoring or improving the proper
functioning of the respiratory system, reducing the severity of the symptoms of the disease and disorders related to comorbidities, as well as
increasing the physical efficiency of the body. Objective. The objective of the study was to assess the effect of endurance training on exercise
tolerance using the 6-minute walk test in patients with a history of COVID-19.

Material and methods. Thirty patients after COVID-19 were examined, including 12 women (40%) and 18 men (60%) aged 35 to 75 years. The
mean age in the study group was 55 years, SD = 10.9.

Before rehabilitation, all patients underwent a 6-minute walk test (6MWT) in order to qualify for the appropriate rehabilitation model. The
following parameters were analysed: test time, distance travelled, systolic pressure, diastolic pressure, heart rate, and the reasons for the
termination of the test. All COVID-19 patients are covered by the rehabilitation program for patients after COVID-19, which came into force on
the basis of the Regulation of the Minister of Health of July 13, 2020 (Journal of Laws, item 1246) on a pilot program in the field of therapeutic
rehabilitation for patients after COVID-109.

The distance in the 6-minute walk test in the entire group after rehabilitation increased by an average of 11.8% (from 531.7 + 97 m to 601.2 + 86.4 m).
Analysing the presented results of studies describing the effect of endurance training on exercise tolerance in patients after COVID-19, no
statistically significant differences were found between the age group <55 and the age group = 55.

Conclusions. 1. A 3-week rehabilitation program after COVID-19, the basis of which was endurance training based on exercise on a cycle
ergometer, has a positive effect on exercise tolerance in patients measured on the basis of the distance walked during the 6-minute walk
(6MWT). 2. In the analysed study, a significant improvement was observed in patients aged = 55 who achieved the shortest distance during the
initial BMWT test.

Key words:
COVID-19, physiotherapy, exercise tolerance

Streszczenie

Pacjenci po ciezkiej chorobie COVID-19 potrzebuja efektywnego leczenia oraz peinej opieki medycznej. Waznym aspektem pomyslnego
powrotu do zdrowia jest wdrozenie kompleksowej rehabilitacji. Rehabilitacja dla ozdrowienncéw ma na celu przede wszystkim przywrécenie
lub poprawe prawidtowej czynnosci uktadu oddechowego, zmniejszenie nasilenia objawéw choroby oraz zaburzen zwigzanych z chorobami
wspotistniejacymi, a takze zwiekszenie wydolnosci fizycznej organizmu. Cel pracy. Celem pracy byta ocena wptywu treningéw
wydolno$ciowych na tolerancje wysitku fizycznego, z wykorzystaniem testu 6-minutowego marszu u pacjentow po przebytej chorobie COVID-
19. Materiat i metody badan. Zbadano 30 chorych po przebytym COVID-19, w tym 12 kobiet (40%) i 18 mezczyzn (60%) w wieku od 35 do 75
lat. Srednia wieku w grupie badanej wynosita 55 lat, SD = 10,9. U wszystkich badanych przed rehabilitacja przeprowadzono test 6-
minutowego marszu (6MWT) celem zakwalifikowania do odpowiedniego modelu rehabilitacji. Analizowano nastepujace parametry: czas
testu, przebyty dystans, ci$nienie skurczowe, ci$nienie rozkurczowe, tetno, a takze przyczyny zakonczenia testu.

U wszystkich pacjentéw wdrozono program rehabilitacji chorych po przebytym COVID-19, ktéry wszedt w zycie na podstawie rozporzadzenia
Ministra Zdrowia z dnia 13 lipca 2020 . (Dz.U. poz. 1246) w sprawie programu pilotazowego w zakresie rehabilitacji leczniczej dla
Swiadczeniobiorcéw po przebytej chorobie COVID-19. Dystans w teScie 6-minutowego marszu w catej grupie badanej po rehabilitacji
zwiekszyt sie Srednio o 11,8%. Analizujac przedstawione wyniki badan opisujace wptyw treningéw wydolnosciowych na tolerancje wysitku

u pacjentdw po chorobie COVID-19, nie stwierdzono istotnie statystycznych réznic pomiedzy grupa wiekowa < 55 lat a grupa wiekowa 2 55 lat.
Whioski. 1. 3-tygodniowy program rehabilitacji po przebytym COVID-19, ktérego podstawa byt trening wydolno$ciowy oparty o ¢wiczenia na
cykloergometrze rowerowym, korzystnie wptywa na tolerancje wysitku u pacjentdw mierzona na podstawie dystansu podczas 6-minutowego
marszu (6MWT). 2. W analizowanej pracy zaobserwowano istotng poprawe u chorych = 55 lat, ktérzy podczas wyjsciowego 6MWT osiggneli
najkroétszy dystans.

Stowa kluczowe:
COVID-19, fizjoterapia, tolerancja wysitku
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Introduction

The outbreak of the coronavirus (SARS-CoV-2) pandemic
took place in early December 2019 and over time caused
the spread of coronavirus around the world, thus infecting
hundreds of people of different age groups. This virus
causes COVID-19, which is highly contagious. Its
symptoms are similar to flu, from mild to severe cases
threatening human health. And while most infected people
have a mild form of the disease, some cases are very
serious, causing severe lung damage and multiple organ
failure that ultimately lead to death. In particular, the
elderly having other comorbidities constitute the most
vulnerable group [1, 2, 3, 4, 5]. The SARS-CoV-2 virus is
more and more often characterized by an increase in the
number of cases among people all over the world, therefore
early diagnosis and appropriate management of infection
are important in order to reduce the transmission of the
virus in the population. Patients after severe COVID-19
need effective treatment and full medical care. An important
aspect of a successful recovery is the implementation of
comprehensive rehabilitation. Rehabilitation for
convalescents is primarily aimed at restoring or improving
the proper functioning of the respiratory system, reducing
the severity of the symptoms of the disease and disorders
related to comorbidities, as well as increasing the physical
efficiency of the body [6, 7, 8,9, 10, 11, 12].

Objective

The objective of the study was to assess the effect of
endurance training on exercise tolerance using the 6-minute
walk test in patients with a history of COVID-19.

Material and methods

Thirty patients after COVID-19 were examined, including
12 women (40%) and 18 men (60%) aged 35 to 75 years.
The mean age in the study group was 55 years, SD = 10.9
(Table 1, Figure 1).

The criteria for including patients in the study were a
history of COVID-19 and the patient’s consent to
participate in the study. The study was carried out in the
Medicinal Rehabilitation Department at the Specialist
Hospital of the Ministry of Interior and Administration in
Gtuchotazy. The study was conducted from March to April
2021. The study period was exactly 21 days (3 weeks).
Conditions for the participation in the study:

« full independence in the scope of basic everyday
activities,

* no contraindications to any physical exercise.

Table 1. Baseline characteristics of the studied patients (n = 30)

Variable Women (n = 12) Men (n =18) p-value

Age [years] (mean + SD) 53.7+£9.95 55.1+£12 0.733

www.fizjoterapiapolska.pl 183
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Women

Figure 1. Mean age by gender

Men

Gender

Before rehabilitation, all patients underwent a 6-minute walk
test (6MWT) in order to qualify for the appropriate rehabilita-
tion model. The following parameters were analysed: test ti-
me, distance travelled, systolic pressure, diastolic pressure,
heart rate, and the reasons for the termination of the test.

All COVID-19 patients are covered by the rehabilitation pro-
gram for patients after COVID-19, which came into force on the
basis of the Regulation of the Minister of Health of July 13,
2020 (Journal of Laws, item 1246) on a pilot program in the
field of therapeutic rehabilitation for patients after COVID-19.
Qualification for rehabilitation included the assessment of
exercise tolerance based on the 6-minute walk test, asses-
sment of dyspnoea/fatigue, assessment of physical fitness, as-
sessment of arterial blood oxygen saturation, assessment of
lung ventilation — body plethysmography, assessment of the
patient’s mental state (Table 2, 3).

The results of exercise tolerance tests constituted the basis for
the selection of the exercise load for individual patients [13,
14, 15].

Table 2. Qualification for physiotherapy

Badanie

Test

Kwalifikacja
Qualification

Suma punktéow
Total score

Exercise test (MET)

Dyspnoea (on the 10-point modified Borg scale)

Physical fitness (test stand up and sit down) in the number of repetitions

Points

184

>7 >5-7 >3-5 <3

0,5-1 2-3 4 5-6

>15 12-14 9-11 6-8
5 4 3 2

No test pts
>7 ptS
<6 pts

1 Total pts...

www.fizjoterapiapolska.pl



fizjoterapia poiska  n—— S

Table 3. Qualification for physiotherapy

Total points 5-13 12-10 9-7 64 3

Rehabilitation model A B C D E

If the saturation dropped below 92%, the group was lowered
by one model. With TLC < 5th percentile, the group was lowe-
red by one model.

All patients participated in endurance training on a cycle ergo-
meter for three weeks (6 days a week, 30 minutes) with incre-
asing load every 4 minutes. After the completion of the
rehabilitation program, which lasted exactly 21 days, the final
evaluation was carried out, which included the same tests that
were performed before the rehabilitation cycle.

Results and their discussion

Study group

The analysis covered 30 patients. All patients were presented
with the results by gender and age group (<50 years and > 55
years).

Table 4. Results of the 6-minute walk test (6MWT) before and after the rehabilitation program in the study group by gender

Baseline 6MWT test Final 6BMWT test A (Test 2 — Test 1) [m] A (Test 2 — Test 1) [%]
result [m]; Test 1 result [m]; Test 2

Mean * SD Mean * SD
(Min; Max) (Min; Max)
530 £97 601 + 86.4
Razem/Total 71 m 11.8%
(319; 675) (392; 754)
545+ 105 600 + 115
Kobiety/Women (n = 12) 55m 9.2%
(348; 675) (392; 754)
520+95.7 602 + 67.4
Mezczyzni/Men (n = 18) 82 m 13.6%
(319; 668) (522; 712)

The distance in the 6-minute walk test in the entire group after
rehabilitation increased by an average of 11.8% (from 531.7 +£ 97 m
to 601.2 + 86.4 m). Greater improvement was achieved in the group of
men. In the group of men, the walking distance increased on average
by 13.6% (from 520 + 95.7 m to 602 + 67.4 m), while in the group
of women only by 9.2% (from 545 £ 105 m to 600 £ 115 m);
Figure 2, Table 4.

185
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620
600
SB0

540
520
500
480
460

Distance travelled before the rehabilitation Distance travelled after the rehabilitation program
program

B Women I Men

Figure 2. Distance travelled in the 6-minute walk test before and after the program, broken down by gender

Table 5. Statistical significance pertaining to the 6MWT results broken down by gender

Variable

Total (n = 30) 0.04
Women (n = 12) 0.238
Men (n = 18) 0.05

The results showed an improvement in distance after rehabili-
tation. The difference was statistically significant. Analysing
the presented results of studies describing the effect of endu-
rance training on exercise tolerance in patients after COVID-
19, no statistically significant differences were found between
the group of women and the group of men (Table 5).

620
600
=80

540
520
500
480
460

Distance travelled before the rehabilitation program Distance travelled after the rehabilitation program

W Age>55years 1 Age > 55 years

Figure 3. Distance travelled before and after the rehabilitation program broken down by age (<50 and > 55 years)

186
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Table 6. Results of the 6-minute walk test (6MWT) before and after the rehabilitation program in the study group by
age

Baseline 6MWT test Final 6MWT test A (Test 2 — Test 1) [m] A (Test 2 — Test 1) [%]
result [m]; Test 1 result [m]; Test 2

Mean * SD Mean % SD
(Min; Max) (Min; Max)
530 £97 601 + 86,4
Total 71 m 11.8%
(319; 675) (392; 754)
567+ 101 618 106
Age <55 years (n=17) 51lm 8.3%
(348; 675) (392; 754)
481 +£72,4 579 £ 51
Age > 55 years (n = 13) 98 m 17%
(319; 580) (534; 667)

The 6-minute walk test results for the age group (< 55 years
and > 55 years) were significantly different from each other.
Patients who walked a longer distance during their baseline
6MWT test were found to benefit more from the rehabilitation
program. Distance in the age group < 55 increased on average
by 8.3% (from 567 + 101 m to 618 + 106 m), while in the
age group > 55 it increased by 17% (from 481 + 72.4 m to
579 £ 51 m (Table 6, Fig. 3).

Table 7. Statistical significance pertaining to the 6MWT results broken down by age

Zmienna p <0.05
Variable
Ogotem / Total (n = 30) 0.04
Wiek < 55 lat / Age < 55 years (n=17) 0.16
Wiek > 55 lat / Age > 55 years (n = 13) 0.005

Analysing the presented results of studies describing the
effect of endurance training on exercise tolerance in
patients after COVID-19, no statistically significant
differences were found between the age group <55 and the
age group > 55 (Table 7).

www.fizjoterapiapolska.pl 187
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Discussion

The results of the presented study clearly indicate the
occurrence of favourable changes in the studied group of
patients. This study showed that the use of endurance training
resulted in a significant improvement in all its parameters. In
all patients, an increase in distance during the 6-minute walk
was observed, which undoubtedly indicates better exercise
tolerance. In the study group, the average initial walking
distance was 539 meters (SD = 97). The initial distance in the
6MWT test obtained by patients clearly indicates low physical
capacity in the population assessed by other authors. After a 3-
week rehabilitation program, the 6MTW test was performed
again and the walking distance was extended in all analysed
patient groups. In the study group (n = 30), the distance in the
6MWT test was extended by an average of 71 meters, i.c. by
11.8%. In the group broken down by gender, more significant
effects of endurance training on the group of men versus women
were noticed. In the group of men, the walking distance
increased on average by 13.6%, while in the group of women
only by 9.2%. The best results were seen in the group broken
down by age, where it was observed that in people aged > 55,
the distance covered after the program increased by as much as
98 meters (17%) compared to people aged <55, who walked 51
meters more (an increase by only 8.3%).

Returning to full physical activity after COVID-19 is relatively
difficult for the patient, especially in the first period of
rehabilitation. However, it is assumed that the gradual increase in
activity results in a increasingly better improvement of exercise
tolerance and prepares the patient for active participation in
everyday life, as before the disease.

The analysis of the study results showed that a comprehensive
rehabilitation program, with particular emphasis on endurance
training, has a positive effect on exercise tolerance in patients
with a history of COVID-19. In all the studied patients, the
walking distance increased significantly, which indicates a
positive improvement in exercise tolerance in patients with a
history of COVID-19 [13, 16].

Conclusion

1. A 3-week rehabilitation program after COVID-19, the basis
of which was endurance training based on exercise on a cycle
ergometer, has a positive effect on exercise tolerance in
patients measured on the basis of the distance walked during
the 6-minute walk (6MWT).

2. In the analysed study, a significant improvement was
observed in patients aged > 55 who achieved the shortest
distance during the initial GBMWT test.
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