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ABSTRACT
A substantial proportion of the COVID-19 survivors require the physical and mental support due to the 

post COVID-19 syndrome. In response to this demand a comprehensive rehabilitation program tailored 

to the individual needs has been developed. The program is linked with a Post-COVID-19 Rehabilitation 

(PCR-SIRIO 8) study that aims to objectively evaluate the outcomes of the post-COVID-19 rehabilitation.

The study was designed as a prospective, single-center, observational study involving patients suffering 

from post-COVID-19 syndrome. Patients meeting the inclusion criteria are invited for an initial visit including 

medical and physiotherapeutic examination. Rehabilitation program includes physical training, therapeutic 

education, and psychotherapeutic workshops. Individual psychotherapeutic, educational and medical 

visits are carried out additionally depending on the patient’s needs. Closing visit evaluates individual 

effects of the rehabilitation program. 

We believe that our observational study will provide knowledge necessary to optimize post-COVID-19 

rehabilitation.
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Introduction

In late 2019 a highly pathogenic novel coronavirus 
of severe acute respiratory syndrome (SARS-CoV-2) 
emerged, causing a global pandemic of coronavirus 
disease-2019 (COVID-19). This new hitherto unknown 
disease, has had a huge devastating impact on the 
lives of individuals and entire societies [1–12]. There 
are three stages of the COVID-19:

 — up to 4 weeks — acute phase;
 — between 4–12 weeks — phase of persistent symp-

toms closely related to the clinical course of the 
SARS-CoV-2 infection;

 — over 12-weeks — the chronic phase, often defined 
as the post COVID-19 syndrome — the symptoms 
that developed during the acute phase of infection 
take a chronic course with no other clinical justifica-
tion for other accompanying diseases [13]. 

The last two phases are referred to post active phase 
of infection syndrome (post COVID-19 syndrome). It 
should be emphasized that the course of the acute 
phase of SARS-CoV-2 infection does not determine the 
course of the recovery period and the risk of the post 
COVID-19 syndrome [14]. While the symptoms that 
appear in the acute phase of the SARS-CoV-2 infection 
are relatively homogeneous, the clinical presentation of 
the post COVID-19 syndrome is diverse [13]. The most 
common symptoms include:

 — respiratory symptoms: shortness of breath, cough, 
sputum production; 

 — cardiovascular symptoms: chest pain, arrhythmias, 
heart failure;

 — general symptoms: chronic fatigue, fever, non-spe-
cific pain complaints (e.g. joint pain, muscle pain, 
headache), gastric disorders, nausea, cognitive 
disorders (mainly in the field of basic operational 
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functions, the so-called “brain fog”), memory and 
concentration disorders, sleep disorders (shallowing 
and fragmentation), symptoms of peripheral neurop-
athy, mental disorders (anxiety, depression) [13, 14].
A substantial proportion of the COVID-19 survi-

vors develop symptoms of the post COVID-19 syn-
drome during their convalescence [15]. In order to 
return to normal life, work and routine activities, post-
COVID-19 convalescents need support both in the phys-
ical and mental spheres. In response to this demand, we 
have developed a comprehensive post-COVID-19 reha-
bilitation program tailored to the individual needs. The 
program is linked with a  Post-COVID-19 Rehabilitation 
(PCR-SIRIO 8) study that aims to objectively evaluate 
the outcomes of the post-COVID-19 rehabilitation.

Material and methods

The study was designed as a prospective, single-cen-
ter, observational study involving patients suffering from 
post-COVID-19 syndrome who undergo a dedicated 
multidisciplinary outpatient rehabilitation program in Dr. 
Antoni Jurasz University Hospital No.1 in Bydgoszcz, 
Collegium Medicum, Nicolaus Copernicus University, 
Poland. The study protocol was approved by the Ethics 
Committee of the Collegium Medicum, Nicolaus Co-
pernicus University (approval number KB 414/2021). All 
patients in our post-COVID-19 rehabilitation program 
who give their informed consent are enrolled in the study.

The post-COVID-19 rehabilitation program is indi-
vidualized depending on the respiratory and cardio-
vascular capacity and the profile of neuropsychiatric 
disorders assessed at the initial visit. We assume that 
such strategy allows to obtain optimal benefits. The 
aims of the program include:

 — improvement of exercise capacity;
 — improvement of respiratory efficiency and mus-

cle strength;
 — improvement of overall physical fitness;
 — improvement of neurocognitive functions;
 — mental health support;
 — comprehensive health education.

The inclusion criteria to the post-COVID-19 rehabil-
itation program are based on the characteristics of the 
reported symptoms, their severity and the period that 
has elapsed since the COVID-19 diagnosis. 

The inclusion criteria: 
Up to 12 months after termination of diagnosis of 

the COVID-19 and any of the following: 
 — at least slight functional limitations diagnosed with 

the use of the Post-COVID-19 Functional Status 
(PCFS) scale (score > 1);

 — decrease of muscle strength according to the 
Medical Research Council (MRC) scale for muscle 
strength > 1;

 — severity of dyspnea according to the modified MRC 
(mMRC) dyspone scale > 2.
The exclusion criteria:
The severity of symptoms that prevent patients 

from functioning independently in the physical and/or 
mental sphere.

Protocol of the PCRP-SIRIO 8 study

The COVID-19 survivors meeting the inclusion cri-
teria are invited for an initial visit including medical and 
physiotherapeutic examination to exclude contraindi-
cations to the rehabilitation program (Fig. 1). Patients 
who gave written informed consent are included in 
the study. Baseline study evaluation includes: body 
composition assessment, ergospirometry, assessment 
of patients’ functioning (FCIS, Functioning in Chronic 
Disease Scale), quality of live evaluation (Heart QoL), 
assessment of adherence to dietary recommendations 
(ACDS Diet, Adherence in Chronic Diseases Scale Diet) 
and laboratory tests: complete blood count, glucose, 
sodium, potassium, creatinine, estimated glomerular 
filtration rate, C-reactive protein, N-terminal pro-brain 
natriuretic peptide, thyroid stimulating hormone) 
[16–24]. The following scales and tests are used in 
baseline physioterapeutic study assessment: muscle 
strength testing (MRC scale for muscle strength), 
assessment of the perceived exertion (Borg scale), 
fatigue assessment (MFIS, Modified Fatigue Impact 
Scale), dyspnea assessment (mMRC dyspnoe scale), 
respiratory pattern assessment, assessment of the 
exercise tolerance (6MWT, 6 Minute Walk Test; ISWT, 
Incremental Shuttle Walk Test; 30CST, 30 second Chair 
Stand Test), physical fitness assessment (SPPB test, 
Short Physical Performance Battery test). Therapeutic 
visits, including physical training and therapeutic edu-
cation (topics: What is dyspnea and how can I deal with 
it?; How can I deal with Chronic Fatigue Syndrome?; 
Learning of physical activity planning; Dietary rec-
ommendations for patients after COVID-19; Self-as-
sessment of the respiratory system; Smoking and the 
respiratory system; Inhalation learning; Learning of 
breathing exercises; Learning to cough effectively; Take 
care of your heart) take place three times a week, and 
psychotherapeutic workshops (topics: Anxiety disor-
ders and depression — does it affect me?; How can 
I cope with stress?; Memory and attention exercises) 
are performed once a week for 6 weeks. Moreover, 
individual psychotherapy, education and medical visits 
are carried out additionally depending on the patient’s 
needs [25–34]. Closing visit evaluates individual effects 
of the rehabilitation program applying body compo-
sition assessment, ergospirometry, FCIS, ACDS Diet 
and Heart QoL, muscle strength testing, Borg scale, 
MFIS, mMRC dyspnoe scale, 6MWT, ISWT, 30CST, 
SPPB test (Fig. 1).
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Discussion

According to the Stanford Hall consensus statement 
for post-COVID-19 rehabilitation in UK up to 50% of hos-
pitalized patients with COVID-19 may require ongoing 
care with the goal of improving long-term outcomes 
[35]. The British Society of Rehabilitation Medicine 
has developed a position statement that includes the 
rehabilitation care pathways and coordinated networks 
that will be required following the COVID-19 pandemic 
[36]. Following recommendations contained in both 
documents we developed a patient-centred and tailored 
to individual patient’s needs rehabilitation program. Tak-
ing into account physical, cognitive and psychological 
issues related to the post-COVID-19 syndrome a holis-
tic approach to managing these issues was planned 
[15]. In line with our previous experience education 
of patients is a key part in our rehabilitation programs 
[20, 27, 28]. Unfortunately, there is sparse evidence 

on results of rehabilitation in post-COVID-19 patients, 
therefore we applied objective measures to evaluate 
results of our rehabilitation program. We believe that our 
observational study will provide knowledge necessary 
to optimize post-COVID-19 rehabilitation.
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