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Summary

Background: Rehabilitation involves collaboration across various disciplines and is pivotal in reintegrating patients with
COVID-19, particularly focusing on their respiratory and motor systems. It plays a critical role in the care of COVID-19
patients, underscoring the necessity of devising treatment strategies to facilitate their optimal recovery. In the face of this
socio-medical problem, rehabilitation teams are of particular importance. A month after discharge from the intensive care
unit, patients with COVID-19 had severely limited functionality. Even 6-12 months after discharge, a significant proportion of
infected patients have symptoms such as fatigue, muscle weakness, sleep disorders, anxiety and depression. Symptoms of
COVID-19 can persist for several months and cause a syndrome called persistent COVID (or prolonged COVID), which have
adverse effects on the health of patients - from cardiac, neurological and respiratory problems to skin and gastrointestinal
symptoms.

Objective. To analyze the literature data on rehabilitation measures after a coronavirus infection.

Search strategy. A literature review was conducted on PubMed, Google Scholar and Cochrane databases. The study
employed "Rehabilitation”, "respiratory rehabilitation” or "lung rehabilitation" in combination with mesh terms and free-text
terms such as "COVID-19", "Severe Acute Respiratory syndrome Coronavirus 2", "2019-n CoV" or "SARS-CoV-2". A total of
240 publications were identified on this subject. Out of these, 60 publications aligned with the objectives of our study.

Results and conclusions. Various studies have investigated the impact of the pandemic on rehabilitation services and
made recommendations for the reconstruction of these services. In addition, other studies have focused on the aftermath of
COVID-19 and made recommendations for rehabilitation interventions. A comprehensive rehabilitation process is
recommended for COVID-19 patients. Multidisciplinary groups need to provide patient support in various disciplines such as
neuromuscular, cardiac, respiratory and psychological fields. Rehabilitation specialists should apply targeted therapy after
evaluating the patient's condition and thoroughly evaluating the clinical situation.
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BeepeHne: Peabunutauus npegnonaraeT COTPYAHMYECTBO MPEACTABMTENEN Pa3NNyHbIX AWCUMANMH M urpaet
KNOYeBYK0 ponb B penHTerpauuv naumentos ¢ COVID-19, yoenss ocoboe BHUMaHWE WX [blxaTenbHOW W ABUraTeNbHOM
cucTeMam. JTO UrpaeT peLLaroLLyto ponb B yxoge 3a nauueHtamn ¢ COVID-19, nogyepknsas HeobxoaumocTb pa3paboTku
cTpaTeruit neyeHus, cnocobCTBYHOLLMX X ONTUMArbHOMY Bbi34OpOBNEHUI0. lepes NULOM 3TOM couuanbHO-MEaNLIMHCKON
npobnembl peabunutaumoHHble Opurapbl UMerT ocoboe 3HayeHue. Yepes mecsl MoCre BBIMUCKA M3 OTAENEHMS
WHTEHCMBHOW Tepanun y nauueHToB ¢ COVID-19 Obinu cinbHO OrpaHnyeHbl (hyHKLMOHambHbIE BO3MOXHOCTY. [laxe yepes
6-12 mecsLeB nocne BbIMUCKW Y 3HAYUTENBHON YacTh MH(MLMPOBaHHbIX NALNEHTOB HAabMOAAKOTCA Takue CUMMTOMbI, Kak
ycTanocTb, MbllleyHas cnabocTb, HapyLlleHns cHa, Tpesora u aenpeccusi. Cumntomel COVID-19 MoryT coxpaHsiTbcs B
TEYEHMEe HECKOMbKUX MECALEB M Bbi3biBaTb CUHAPOM, Ha3bliBaemblin nepeuctupytowum COVID (unu nponoHrMpoBaHHbIM
COVID), koTopblit Oka3biBaeT HebNaronpuATHOE BO3AENCTBIE HA 30OPOBLE MALMEHTOB - OT CEPAEYHbIX, HEBPOSIOTMYECKMX U
peCnMpaTopHbIX NPOBNEM 40 KOXHBIX W KENYyA0YHO-KMLLEYHBIX CUMMTOMOB.

Lienb. lMpoaHan1avpoBaTh AaHHbIe NUTepaTypbl 0 peabunnTaLyoHHbIX MEPONPUATUSX NOCTE KOPOHABUPYCHOW MHGDEKLMN.

Crparteruss noucka. boin nposeseH 0b3op nutepatypbl B 6a3ax gaHHbix PubMed, Google Scholar u Cochrane. B
1CCneaoBaHWMM UCNoNb3oBanuch cnoea "peabunutaums”, "pecnupatopHas peabunutaums” unu "peabunurtauus nerkux"' B
COYETaHUM C CeTYaTbIMKU TEPMUHAMM 1 TepMUHaMK CBOGOAHOrO TekcTa, Takumu kak "COVID-19", "Severe Acute Respiratory
syndrome Coronavirus 2", "2019-n CoV" nnn "SARS-CoV-2". Bcero 6bino BbisiBneHo 240 nybnukauuii no aaHHon teme. U3
HUX 60 ny6nukaums CoOTBETCTBOBANA LIENSAM HALLErO UCCHEAoBaHNS.

Pe3ynbTathbl U BbIBOAbI. B HECKOMBKMX MCCNEAOBAHMSX M3yYanucb NOCNEACTBIAS NaHOEMUN A1 peabunuTaumnoHHbIX
cnyxb u copepxanucb NPEANOXEHWs MO pecTpykTypusaumn atux cnyx6b. Kpome Toro, apyrve wuccnepoBaHus Obinm
cocpegotoyeHbl Ha mocnegcteusx COVID-19 w npeanarann pekomeHgauun no peabunuTauMoHHBIM MEepPOnpUATUSM.
PekomeHayeTcst KOMMEKCHbIA npoLecc peabunutauumn naumeHtoB ¢ COVID-19. MynbTuancumunimMHapHble rpynnbl AOKHbI
npegnaratb MauMeHTaMm NOMOLLb B PasnuyHbIX 00MacTsix, TakuX Kak HEpBHO-MbILLEYHas, CepaeyHasl, pecnupatopHas u
ncuxonormyeckas. Cneuuanuctsl N0 peabunurtaunM  OOMKHbI  OLEHUTb  COCTOSHME MNaUMeHTa M HasHauuTb
LieneHanpaBneHHoe NeYeHne nocne TiLaTenbHON OLEHKM €ro KMMHUYECKOro ctaTyca.

Knroyeenie cnosa: peabunumayusi, COVID-19, pexomeHdayuu.
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Kipicne: OwHanty opTypni noHagep 6OWblHWA bIHTBIMAKTACTBIKTBI  KamTiabl xaHe COVID-19  naumeHTTepiH
penHTerpaunsinayaa, acipece onapAblH ThIHbIC any XeHe KO3FanbiC XyWenepiHe epeKiwle Hasap ayaapyda Wellywi pen
atkapagsl. byn COVID-19 naumeHTTepiHe KyTiM xacaypa Lueluywli pen aTkapagbl, 6yn onapablH OHTainbl KannbiHa KenyiH
KEHINOETY YLWiH empey cTpaterssinapbiH  a3ipney KaxeTTininiH kepcetedi. Ocbl aneymeTTik-MeguUuHanslk  npobnema
XargalibiHAa OHanTy TonTapblHbIH, MaHbI3bl epekle. PeaHumauus GeniMiHeH WbiKkaHHaH keliH Gip aipaH kel COVID-19
NaLMEHTTEPIHIH, (DyHKUMOHaNabIFb! aiTapnbikTail wekteyni 6onapl. LbiFapbinFaHHaH keiiH 6-12 aipaH KeiliH ge XyKTblpFaH
HayKkacTapablH, egayip OeniriHge wapluay, OyNWbIKeT ancigir, YiKbIHbIH, Oy3binybl, Ma3ackl3ablK XaHe Aenpeccust CUsKT
Genrinep Gankanagbl. COVID-19 6enrinepi GipHelue aitFa CO3bliybl MYMKIH XHe NaUMeHTTEPAH, AEHCAYMbIFbIHA TEpiC acep
eteTiH Typaktel COVID (Hemece ysakka cosbiniFaH COVID) gen atanmatbiH CvHAPOMAbI TYAbIPYbl MYMKH - 3KYPeK,
HEBPOSOTUAMbIK X8HE ThIHbIC any npobremanapbiHaH Tepi MEH ackasaH-iLLek omnaapbiHbIH, 6enrinepiHe AeliH.

Makcatbl. KopoHaBupycTbik MHGEKUMAAaH KeliHri oHanTy Wwapanapsl Typansbl agebueTTepre Tangay xacay.

Isgey ctparterusicbl. PubMed, Google Scholar xaHe Cochrane aepekkopnapbiHaa agebueTTtepre LWOMy xacangb!.
3eptTeyre "covid-19", "ayblp xenen pecnupaTopiblK CMHAPOM kopoHasupyckl 2", "2019-nCoV" Hemece "SARS-CoV-2"
cusAKTbl TOpnbl TEPMUHAEP MEH TeriH MOTIHAIK TEPMUHAEP, COHAa-aK "oHanTy", "ThiHbIC anyadbl KannblHa kenTipy" Hemece
"ekneHi KannbiHa kenTipy" KongaHbinabl."Ocbl Takbipbin GorbiHWA 6apnbiFbl 240 xapusnaHbiM aHbikTanisl. OHbIH iLiHoe
60 6acbinbiM Bi3giH, 3epTTeyiMisaiH, MaKcaTTapbiHa COMKEC KeNAi.

Hatnxenep MeH KopbITbiHAbINAP. bipHelue 3epTTeynep naHAeMUsHbIH OHAMNTY KbI3METTEPIHE BCepiH 3epTTedi XaHe
OCbl KbI3METTEpAi Kanta KypbinbiMagay 6oibiHWa yebiHbicTap 6epai. CoHbiMeH Katap, 6acka 3eptreynep COVID-19
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oCepiHe Hasap ayaapAbl XeHe OoHanTy Lapanapbl 6oMbiHWa ycbiHbicTap 6epai. COVID-19 naumeHTTepiH OHANTyOblH,
KeleHai npoueci ycbiHbinadbl. [leHapanblk TonTap MauMeHTTepre Kyike-OYMIUbIKET, XYPEK, ThIHbIC anmy XoHe
NCUXONOTUSANbIK cananap CusKTbl 8pTypni cananapaa kemek kepcetyi kepek. OHanTy MamaHgapbl NaLMEHTTIH, XaFaalblH

BaFanan, onapzblH KNMUHUKaNbIK XarFaalblH MyKWUST 6aFanaraHHaH KeliH MaKcaTTbl eMaey/i Xy3ere acblpybl Kepex.

Tytindi ce3dep: oHanmy, COVID-19, ycbiHbicmap.
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Introduction

The end of December 2019 marked a new coronavirus
infection in global health history, which was first identified in
the Chinese city of Wuhan. And three months later, the
World Health Organization officially declared the infection a
pandemic and an emergency [46].

This highly contagious infection is caused by a virus
called sars-CoV-2, which is mainly in direct contact with
airborne droplets from both symptomatic and asymptomatic
individuals. The incubation period of this infection usually
occurs within 3 to 7 days, with symptoms ranging from 1 to
14 days [23], [35], [19]. COVID-19 infections commonly
result in respiratory tract damage and can progress to
interstitial pneumonia, with symptoms varying from mild to
severe, including fever, dry cough, and loss of smell, sore
throat, fatigue, headache, muscle pain, and shortness of
breath. Diagnosis relies on detecting viral nucleic acids
through real-time polymerase chain reaction testing of
respiratory samples [9], [43], [16].

A patient's ability to return to work or exercise should be
evaluated individually and will vary depending on the initial
functional status before covid-19, the severity of the disease
and acute COVID complications, and the intensity of
planned activity. Appropriate job adjustment may be
required to help the employee return. In people without
significant fatigue or post-exercise discomfort, it is typical to
gradually resume this type of physical activity as
acceptable, starting at a low intensity level and gradually
increasing the activity over the coming weeks. In general,
patients who plan to return to intense activity or physically
demanding professions after myocarditis should first be
evaluated by a cardiologist. More details about the return to
sports or intensive activity after COVID-19 can be found
separately. COVID-19 infection can only be diagnosed by
detecting nucleic acids using real-time polymerase chain
reaction in samples from the respiratory tract [26].

In treating this infection, doctors focus on eliminating
symptoms such as fever and respiratory problems. Patients
who need to enrich their lungs with oxygen are ventilated.
Elderly and comorbid patients are at higher risk of
complications such as acute renal failure, arrhythmia, and
organ dysfunction. Prolonged bed rest can lead to
immobilization ~syndromes, characterized by muscle

weakness, reduced mobility, balance issues, joint
dysfunction, and pain. The post-intensive care syndrome
significantly impacts patients' overall health, encompassing
physical, cognitive, and mental health challenges that
persist beyond their intensive care unit stay [47], [49]. The
rest of the extended bed can cause the onset of stationary
syndrome, which impairs respiratory function. Prolonged
immobilization can significantly affect the patient's overall
condition, including November muscle weakness,
decreased mobility, balance problems, impaired posture
and joint function, pain and mobility restriction [3].

The effect of intensive care has a significant impact on
the patient's overall health. Intensive Care outcome
syndrome occurs during a patient's stay in the intensive
care unit and is a newly developed or aggravated condition
that persists on or after discharge [5].

Objective. To analyze the literature data on
rehabilitation measures after coronavirus infection.

Search strategy. A literature review was conducted on
PubMed, Google Scholar and Cochrane databases. The
study employed "Rehabilitation”, "respiratory rehabilitation"
or "lung rehabilitation" in combination with mesh terms and
free-text terms such as "COVID-19", "Severe Acute
Respiratory syndrome Coronavirus 2", "2019-n CoV" or
"SARS-CoV-2". A total of 240 publications were identified
on this subject. Out of these, 60 publications aligned with
the objectives of our study. The algorithm for selecting a
publication for analysis is shown in Figure 1.

Search results and their discussion.

Coronavirus infection is a respiratory disease caused by
a coronavirus. In January 2020, a new type of coronavirus
was identified in China, officially named SARS-CoV-2,
which causes COVID-19 disease. It spreads through the
airborne droplet pathway, and can also be transmitted by
contact with contaminated surfaces. Coronavirus symptoms
encompass fever (88.7%), cough (57.6%), breathing
difficulties (45.6%), fatigue, and more. However, in a
notable proportion of individuals aged 65 and above with
underlying conditions like hypertension and diabetes, the
infection can lead to severe outcomes. Among hospitalized
patients, a significant portion (20.3%) require intensive care,
where they frequently encounter multiple organ failure
stemming [5].
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the database (n=2624)

Full-text review articles evaluated
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Excluded: short messages,

A

Articles included
in the analysis (n=60)

paid articles

Fig.1. The algorithm for selecting a publication for analysis.

Isolation proves effective in curbing the spread of the
highly contagious SARS-CoV-2. Many patients suffer from
fever, fatigue, and muscle aches, often necessitating
prolonged bed rest. This prolonged immobility results in
reduced muscle strength, hindering effective sputum
clearance and substantially elevating the risk of deep vein
thrombosis. Patients in intensive care units may experience
a range of complications due to prolonged immobility and
extended periods of lying down [21], [11], [22]. These
problems include neuromuscular problems, marked muscle
weakness and fatigue, restricted movement, swallowing
difficulties, psychological distress, decreased mobility,
significantly reduced quality of life, frequent falls, and
possibly impaired motor function of both limbs [39], [4].
Also, mental health problems in patients, particularly
depression, affect about 29% of patients and often persist
after ICU discharge; prolonged ICU stay increases the risks
of physical, cognitive and emotional impairment. The
closure of day care facilities and enforced home isolation
further exacerbate the well-being of vulnerable patients,
leading to feelings of physical discomfort, fear, loneliness,
and depression, which can result in treatment refusal or the
onset of additional psychological issues [8]. The necessary
interventions for patients diagnosed with coronavirus
infection are to remove the barriers leading to respiratory
problems, reduce the risks that can lead to disability,
maximize patient relief, and prevent further complications.
Currently, there is insufficient conclusive evidence
regarding the effectiveness of customized rehabilitation
programs for COVID-19 patients. Clinical Evaluation -
Persistent shortness of breath (at rest and exertion), cough,
chest discomfort, pleuritic pain and wheezing, orthopedic
breathing, chest pain (exercise, position), peripheral edema,
palpitations, dizziness, orthostasis and fainting or fainting
for patients with persistent cardiopulmonary symptoms or
complications during the disease. We usually use the
modified Borg dyspnea scale to assess the symptoms of
general dyspnea [14]. Face-to-face, check vital signs, pay
special attention to blood pressure to look for new-onset
hypertension [1] and pay attention to Spo2 to look for
hypoxemia. Apply postural blood pressure in orthostatic,
pre-fainting or fainting patients (up to 10 minutes after
standing up) and check the pulse rate [13] .

Cardiopulmonary ~ examination - Patients  with
cardiopulmonary symptoms or signs who have passed
more than 4 weeks since acute illness are usually examined
according to medical history and physical examination.

Such tests may include chest imaging, electrocardiography
(ECG), and evaluation of motor skills and oxygenation.
Additional tests such as echocardiography, weightlifting
monitoring and lung function test (P Oct) may also be
required for selected patients [36,49].

Especially if cardiopulmonary symptoms cannot be
explained after regular examination (e.g. Pulmonary
hypertension, deconstruction) early referral to a
pulmonologist and / or cardiologist is recommended. [24].
Cured patients with negative PCR results are encouraged
to undergo respiratory rehabilitation tailored to their specific
clinical condition. The importance of personalized
respiratory  rehabilitation measures is underscored,
particularly for individuals with concurrent conditions,
advanced age, obesity, and multiple complications.
Rehabilitation teams are urged to address the unique
challenges faced by patients to formulate customized
programs [20]. The entirety of the respiratory rehabilitation
process should employ diverse techniques [28]. Amidst a
pandemic exerting substantial strain on global healthcare
systems, encompassing emergency departments, intensive
care units, laboratories, and imaging facilities, a balance
between stringent standards and professional pragmatism
becomes imperative. Early discharge of patients might
become necessary to alleviate hospital bed shortages,
thereby prompting the adjustment of traditional rehabilitation
protocols [27].

In this context, it appears prudent to tailor rehabilitation
programs for discharged patients, with particular
consideration for those with comorbidities, individuals living
alone, or residing in rural areas. Patients discharged
following COVID-19 infection may encounter physical and
respiratory discomfort, along with muscle fatigue affecting
both respiratory and core muscles, as well as psychological
conditions like post-traumatic stress disorder [60].
According to the results of the study, it is recommended to
refer patients to rehabilitation to restore physical fithess and
reduce anxiety and depression in patients with mild lung
dysfunction. Respiratory rehabilitation is recommended for
patients who have undergone a severe phase, but have
signs of pulmonary dysfunction [39]. Data from the first RCT
evaluating coronavirus infection have been published. A
cohort of elderly participants engaged in a respiratory
rehabilitation program, including respiratory muscle training,
cough exercises, diaphragmatic exercises, stretching and
home exercises, which patients did for six weeks for ten
minutes each, showed significant improvements in
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respiratory function, quality of life and decreased anxiety
levels [25]. Given the multifaceted nature of coronavirus-
associated pneumonia, it is imperative that physicians and
paramedical staff adhere to the highest standards of clinical
care. Post-acute care facilities face significant challenges
with the increasing flow of patients with varying degrees of
disability. ~ Facilitating  information  sharing  requires
transparent communication between rehabilitation centers,
allowing centers without home-based programs to quickly
adopt successful practices implemented in other countries
[33]. According to Huang S. et al. telemedicine plays a key
role in sharing experiences between doctors in different
countries. It provides an opportunity to connect patients and
physicians while limiting physical contact. There is little data
available, but the initial results are encouraging [18].

Today, attention is being paid to the management of
seriously ill patients in emergency medical institutions. Less
attention has been paid to the ability of the postoperative
healthcare system to treat many patients, that is, when
patients are transferred from hospitals to nursing homes or
return home. Therefore, rehabilitation that gradually returns
to a normal life should focus on screening programs [29]. It
is necessary to create the necessary conditions for
screening activities. A general practitioner or a specialist
within a multidisciplinary team. The choice of screening
methods (including telemedicine and other e-health
applications) depends on available resources, the local
health infrastructure and the availability of further
rehabilitation interventions. Many COVID-19 patients
require restorative care on an outpatient basis and at home,
and the restorative healthcare sector may make it difficult
for patients to be hospitalized. The reconstruction of the
hospital with a reduction in the number of rehabilitation
services may lead to an increase in waiting lists and the
need to go to a private clinic. The reuse of clinics, sports
facilites and gyms to create temporary postoperative
facilities, when necessary, will create free space for
individual physical activity [39],[59].

Patients seeking admission to rehabilitation centers
must undergo testing for coronavirus infection prior to
admission.  Inpatient  treatment and  rehabilitation
necessitate continuous monitoring of clinical status and
symptoms, along with isolating infected patients in
designated treatment areas staffed with appropriate
personnel equipped with personal protective equipment
(PPE). Adherence to strict protocols regarding PPE usage
and infection control is paramount. Furthermore, medical
teams directly interacting with patients are segmented into
subgroups, ensuring that if one member of a subgroup is
unable to work, another qualified individual can fulfill their
duties. Interactions between members of different
subgroups should be minimized to mitigate the risk of
infection [10].

P. Boldrini and colleagues discuss the guidelines
provided by the Italian Society for Rehabilitation (SINFER)
regarding the rehabilitation sector. It recommends that
patients receiving emergency care should have a
rehabilitation plan and subsequent clinical strategy to
ensure clinical stability and prevent complications. When
inpatient treatment is necessary, rehabilitation activities
should be started from the emergency room according to
the needs of each patient in order to facilitate the patient's

early recovery. Resistance/strength training has the
potential to improve November muscle mass and strength
more than endurance training. During resistance / strength
training, individual November muscle groups are trained by
repeatedly liting weights selected according to the
individual's capacity. The optimal approach to resistance
training in pulmonary rehabilitaton has not been
determined, but preliminary evidence suggests that
endurance training provides additional benefits A potential
advantage is that resistance training results in lower oxygen
consumption and fine ventilation, and induces less
shortness of breath, which may be advantageous for
patients with October lower tolerance to endurance training.
Italy has also launched a free telerehabilitation support
service to provide safe assistance to patients, their families
and caregivers. Researcher P.Pedersini et al. They
emphasize the importance of rehabilitation efforts, showing
the example of Italy during the coronavirus pandemic [32],
while S.Negrini et al. they highlight a large burden on
rehabilitation measures due to the high incidence in Italy,
and also points to differences and inequalities in this area in
its different regions [29]. In order to support
rehabilitologists, this organization publishes the latest
documents and organizes webinars called Covinars. With
this project, in order to support rehabilitation specialists,
Light training can provide additional benefits for endurance
training. Oct. For example, one report evaluated 14 COPD
patients enrolled in a home program [23]. Patients were
randomly assigned to daily walks while carrying a light
backpack (control) or additional dumbbells (wrist and arm
bends, partial leg squats, calf Octobers, supine dumbbell
press). [23] After training, the weightlifters had reduced their
minute ventilation and increased their ergonomic endurance
by 16 percent compared to the controls. Lung rehabilitation
can improve symptoms, quality of life, lung function,
healthcare utilization, and improve the survival of patients
with chronic respiratory diseases. Most of the evidence
supporting the benefits of lung rehabilitation comes from
studies of patients with chronic obstructive pulmonary
disease (COPD). However, the results obtained in patients
with respiratory diseases other than COPD provide
evidence that benefits from lung rehabilitation are also
observed in symptomatic patients with other respiratory
diseases. The indications, goals, components of pulmonary
rehabilitation and potential benefits for patients with chronic
lung disease are reviewed here [1]. Smoking cessation,
oxygen therapy, bronchodilators, antibiotics, nutritional
supplements, respiratory November muscle training and
other treatments such as rest and cardiac rehabilitation
were discussed separately [30], [58].

A group of researchers, . Treger et al., note that in
Israel, a significant number of rehabilitation services have
been suspended due to the need for beds for patients with
coronavirus infection, primarily driven by infection concerns.
For individuals in home quarantine, they suggest adopting a
strategy that focuses on safeguarding healthcare workers
from infection to ensure they can deliver optimal
rehabilitation care to those with limited mobility due to
quarantine. To reduce the likelihood of psychophysical
complications, they propose implementing moderate-
intensity multicomponent rehabilitation interventions for 5-7
days per week, preferably utilizing remote methods for
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patients for whom this approach is suitable. F. Agostini et
al. suggested implementing safety protocols for both
patients and staff. /. Balkaya et al, recounting their
transition of patients from the rehabilitation department to
the medical department, share a positive experience
facilitated by close collaboration with internal medicine
physicians and other departments, as well as adherence to
a comprehensive transfer protocol [42]. A. Gitkind et al.
concentrate on identifying secure methods to attend, along
with emphasizing the significance of collaborating with other
emergency departments to uphold the pivotal role of
rehabilitation during a pandemic. They also highlight the
effectiveness of comprehending a patient's physiotherapy
regimen, which it includes a if it is used to help patients who
do not require rehabilitation [15]. H. Stam et al. underscore
the importance of promptly preparing for the repercussions
of the pandemic by engaging a diverse team to deliver
comprehensive rehabilitation worldwide. Wainwright et al.
additionally advocate for patients have the authority to
autonomously manage various medical, lifestyle or
emotional aspects of their condition and are directed (using
technology) to develop long-term rehabilitation programs
[45], [55].

Most lung rehabilitation programs receive pre- and post-
bronchodilator preparation spirometry, carbon monoxide
diffusion capacity and motor skill tests. These tests are
used to allow for the appropriate exercise formulation of the
program and to provide a basis for post-program
comparisons. In order for physical education to be
successful, the exercise program must be adapted to the
individual, since the patient must overcome the physical
load that is already encountered in daily life [44].
Furthermore, cardiac rehabilitation centers need to develop
plans to manage cardiovascular complications in and can
adjust rehabilitation modalities due to virus-related
cardiovascular issues, even in the face of uncertainty
regarding medium- and long-term outcomes. They
recommend the adoption of new maintain a model of
cardiac rehabilitation support and continuous remote
locations, especially in a wide variety of contexts pandemic
[12]. After the suspension of centralized cardiac
rehabilitation amid the pandemic, Babu and co-authors
suggested technological cardiac rehabilitation as a feasible
alternative model for providing such services to individuals
with cardiovascular ailments [1]. Thomas et al. and Yeo et
al. similarly support this innovative approach, contending
that the integration of technology into cardiac rehabilitation
programs could substantially improve them, not just but also
in its aftermath [40], [50].

S. Negrini et al. reported on their experience with
telerehabilitation, which received and highlighted the
positive outcomes achieved with telerehabilitation; H.
Shanthanna et al. reviewed the management of patients
with chronic pain and highlighted the importance of elective
surgical procedures through telemedicine and emphasize
the importance of maintaining and providing continuous
medical and psychosocial support. After the initial
assessment, patients with cardiopulmonary symptoms,
patients with a complicated course due to venous
thromboembolism and heart disease, and patients
hospitalized with acute COVID-19 are usually subjected to a
6-minute walk test. Although it is not designed as an oxygen

titration test, it is a good indicator of physical and respiratory
function and can identify any oxygenation problems that
help explain the patient's shortness of breath.
Measurements of oxygen concentration at night are
typically performed unless the patient is symptomatic during
sleep (e.g. It is performed if recurrent wakefulness, chest
pain, shortness of breath) or if no underlying serious heart
or lung disease is suspected [31].

McNeary suggests should engage in rehabilitation,
conducted in a secure setting that safeguards both staff and
patients, to address resulting complications such as
prolonged immobilization-associated issues (e.g., posterior
reversible encephalopathy syndrome, neuromuscular
disorders, plantar flexor contractures, and wounds). For
most patients, arterial blood gas (ABG) is not normally
guaranteed. However, in patients with acute hypercapnia
requiring non-invasive ventilation (NIV) during acute illness,
ABG will take into account low Spo2 to detect abg and
potential hypoxemia in patients with unexplained symptoms,
as well as further management, especially in patients
requiring continuous NIV [24].

Many COVID-19 need rehabilitation services, including
physical and occupational therapy, pulmonary or cardiac
rehabilitation, speech therapy and swallowing therapy. If
rehabilitation services are indicated, it makes sense to refer
the patient within 30 days of recovery from the initial
infection. Cardiopulmonary exercise test (CPET) is usually
not required unless dyspnea is explained; CPET is used to
determine the etiology of symptoms and also to determine
the pathogenesis of pulmonary or physical rehabilitation
[48],[54].

They outline C. Zheng's exercise regime, which
incorporates "aerial cycling," squats, and bridge exercises.
"Aerial cycling" involves lying on the back and bending the
knees to simulate cycling movements, while the "bridge"
exercise involves raising the hips off the bed. Squats are
executed by transitioning from a lying position to sitting
upright. Respiratory rehabilitation for patients experiencing
breathing difficulties comprises respiratory muscle training
and expectoration sessions twice a week [38].

It is advised to continuously monitor the patient's clinical
status throughout the rehabilitation process and promptly
discontinue it if any Side effects happen to ensure the
safety of both staff and patients. Isolated individuals are
encouraged to use video recording and remote
consultations to conserve personal protective equipment
(PPE) and reduce the risk of cross-infection. Depending on
the patient's condition, rehabilitation can continue after the
isolation period [36].

Chinese guidelines recommend different individual
programs depending on the type of disease. Patients with
mild symptoms are advised to exercise with low intensity.
Prolonged immobilization may lead to weakness and
inadequate sputum clearance, for which airway clearance
techniques and physical exercises are recommended.
Severe cases should receive prompt treatment, including
early mobilization, posture correction, and breathing
exercises, with activities adjusted based on the patient's
strength and cognitive status [17]. Respiratory management
primarily focuses on lung expansion and controlling sputum
production, while being mindful to avoid triggering severe
coughing or heightened respiratory effort. The selection of
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therapeutic interventions should align with the patient's level
of consciousness and functional status. Breathing exercises
are not recommended for patients in critical or serious
condition. Following discharge, rehabilitation for patients
with a mild illness or without COVID aims primarily to
restore physical function and aid psychological adjustment.
This typically involves incorporating gradual aerobic
exercises to regain motor abiliies and facilitate social
reintegration [51].

After discharge, respiratory encompasses a range of
exercises, including aerobic, balance, resistance, and
respiratory ftraining. Although fatigue and Decadent
functional conditions improve in most patients, they can be
profound and last for 1, 3 months or longer, especially
among hospitalized people and intensive care unit survivors
with common and uncomfortable symptoms. Fatigue and
decreased endurance can be directly related to physical
weakness caused by the virus, but this problem is usually
multifactorial with other factors, such as lack of nutrient
intake, musculoskeletal pain and myalgia, insomnia
November and many psychological symptoms of COVID-
19. Patients prone to fatigue should engage in intermittent
physical activity. Breathing exercises aim to enhance
respiratory function and address sputum production,
incorporating methods such as breath control, regulation of
respiratory rhythm, chest mobility exercises and respiratory
November training. The Chinese guidelines emphasize the
importance of using the assessment scale and evaluating
daily life activities to tailor rehabilitation programs
accordingly [34], [56].

Q. Li et al. stress the crucial role of rehabilitation in
enhancing reinstating independence in daily activities
throughout the COVID-19. They underscore the significant
advantages of initiating rehabilitation early, including
reduced hospital stays, complication prevention, and
enhanced functional capacity and clinical outcomes.
Telerehabilitation is hailed as a pioneering approach in
modern healthcare. Similarly, M. Ceravolo et al. advocate
for early rehabilitation patients under the supervision of a
multidisciplinary team, adhering to basic preventive
measures [6].

S. Bajwah and colleagues highlight the importance of
addressing symptoms and psychological aspects in severe
COVID-19 cases through a combination of pharmacological
and non-pharmacological methods, such as respiratory
techniques aimed at alleviating breathlessness. Borg and
Stam emphasize the necessity of rehabilitation for non-
COVID infected patients and the long-term involvement of
rehabilitation specialists due to potential complications like
cardiovascular, and neurological issues [2], [57].

J. Chaler et al. highlight the significance of rehabilitation
response plan, we advocate emergency rehabilitation with
multidisciplinary teams in intensive care units. C. Kiekens et
al. stress the need for individual rehabilitation interventions
in the post-acute phase, particularly for severe cases [7,21].

The results are usually good, and most symptoms
improve over time. However, there is a wide variability in
the time it takes for symptoms to resolve, and a small
proportion of patients have persistent symptoms for more
than 1 year. Inpatients are at long-term symptoms, such as
elderly patients, patients with existing comorbidities, and
complications [37], [40], [41].

Conclusion.

The growing number of COVID-19 infections worldwide
and the respiratory and neuromuscular effects it can cause
justify the need for a comprehensive rehabilitation process.
It should be begin early in the inpatient setting, focusing on
those patients who have completed two intensive care
units, and continue and progress in those patients who
have persistent COVID. A comprehensive initial
assessment is essential for rehabilitation in the community
at this stage.

This assessment should cover various aspects
including respiratory and musculoskeletal functions, overall
physical fitness, endurance, and strength training, with a
particular focus on respiratory muscle training. Additionally,
it's vital to consider the psychological and social aspects of
patients undergoing rehabilitation and ensure the availability
of resources to implement the recommended measures.
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