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Early mobilization and physical exercise and in patients with COVID-19: a

narrativeliteraturereview

Abstract

Background: Currently, little is known about early mobilizati and exercise in

individuals with COVID-19.

Objective: To describe the indication and safety of early ripdition and exercises in

mild to severe COVID-19 patients and to investigdite use of telerehabilitation to
deliver exercise programs to these patients.

.Methods: This narrative literature review was conductedqrening a comprehensive

search of databases.

Results: 32 articles met the established criteria and taenrfindings were summarized
and described, including indication, contraindicatiand recommendation for early
rehabilitation and exercises prescription.

Conclusions: The literature suggests that early mobilizatol physical exercise are
beneficial for individuals with COVID-19. Howevemuch of what has been published

is based on expert opinion due to a lack of randethtrials, which are needed.

Keywords. COVID-19; Exercise, Early ambulation; Rehabilitej Telerehabilitation,

Physical Therapy.

1. Introduction
The newly emerging human coronavirus named severge arespiratory

syndrome coronavirus 2 (SARS-CoV-2) is the etiadoggent of human coronavirus



disease 2019 (COVID-19) [1]. After the first outhkein Wuhan, China, this virus

spread very quickly through Hubei Province [2] amdrldwide, causing the current

pandemic [1]. The rapid spread of the disease daaseunprecedented increase in
demand for health care services and hospitalizaticeing work overload and requiring

worldwide urgent efforts to reorganize every aspettcare [3]. This unexpected

increase in demand for specialized acute care daauskep crisis in the health system
[4].

Although most people present mild forms of COVID-1®early 14% of
individuals present severe forms, requiring ho$ipation and oxygen therapy, and 5%
need admission to intensive care units [5]. Depsmdn the COVID-19 severity,
patients may suffer several dysfunctions, suchnagaired lung function, physical
deconditioning, muscle weakness [5], acute cereglstyar diseases, venous
thromboembolism [6], acute cardiac injury [7, 8, ®$ychological disorders, and
cognitive impairments [5, 8, 10]. In general, cdli COVID-19 patients present long
length of hospital stay [5, 11] and prolonged best and immobilization inevitably lead
to several negative consequences [12, 13]. In iaddiCOVID-19 patients admitted to
critical care often need long supportive care aredhanical ventilation, which put them
at high risk to develop post-intensive care syndr¢ia]. Furthermore, relatively young
patients who survive acute respiratory distresslisyme can present persistent exercise
limitations, reduced physical quality of life, afdhctional disability 5 years after their
critical illness, which increases costs and usheaflth care services [15]. For all these
reasons, early mobilization and exercises shouloeo®rmed to prevent, relieve and/or
recover these impairments and limitations, eventh@ acute stage of COVID-19
[5,11,16].

Early mobilization comprises different kinds of neowents, from passive to



resistive movements up to activities, which aretstaimmediately after the clinical
stabilization [17]. It is worth mention that therrte “activity” is being used as the
execution of a task or action by an individual, ading to The International
Classification of Functioning, Disability and Hedaldefinition [18]. Early mobilization
requires interdisciplinary team cooperation [19daan be performed by different
health professionals, especially physiotherapistd, [20, 21], nurses [20] and
occupational therapists [21]. On the other handr@se is defined as a subcategory of
physical activity that is planned, structured, tépe, and purposive, in the sense that
the improvement or maintenance of one or more compis of physical fitness is the
objective [22]. Most of times, the exercises areespribed and supervised by
physiotherapists and exercise professionals.

The early mobilization and exercises are commortimeuin several health
conditions [8, 9, 10, 33], as well as in criticallypatients [11, 12], and its effects are
well established [8-12, 21, 22, 33]. However, asMI®19 is a new disease, little is
known about how and when mild, moderate or seved®/ID-19 patients should be
submitted to early mobilization and exercises. Besithat, the crescent use of remote
tools for health services during the pandemic steniam an attempt to reduce the virus
spread [31-33], reveals the need to know whethdrheow telerehabilitation has been
used in COVID-19 patients.

Thus, the primary aim of this narrative review waslescribe the indication and
safety of early mobilization and exercises in ntiddsevere COVID-19 patients. The
secondary objective was to investigate the uselefdhabilitation to deliver exercise
programs to these patients.

It is important to highlight that respiratory phgsierapy for acute COVID-19

patients and rehabilitation for chronic sequelaeraCOVID-19 will not be debated



here since these subjects are out of the scophiofréview and already have been

discussed elsewhere [11,34-43).

2. Materialsand methods

This narrative review was done following the metblody described by
Gasparyan et al [44].
2.1. Search strategy

A comprehensive search was conducted on MEDLINEELS2, PEDro and
Web of Science up to June"™@020 to retrieve meta-analyses, systematic reviews
randomized trials, guidelines, recommendationstest# the art, and other peer-
reviewed studies investigating the relationship wieeih COVID-19 and early
mobilization or exercises. Key terms, including Medl Subject Headings (MeSH)
terms, were identified for each construct and comdiusing the Boolean operators
“OR” within the construct and “AND” between constts. The MeSH terms used were
“COVID-19", "SARS-CoV-2", “severe acute respiratogyndrome coronavirus 27,
“coronavirus”, “exercise”, “early ambulation”, “pbical therapy modalities”,
“rehabilitation”, and “telerehabilitation”. The ah key terms used were: "2019-
nCOV", “coronavirus pneumonia”, “physical exercise¥physiotherapy”, “physical
therapy”, “mobilization”, and “early mobilization’All key terms were searched in titles
and abstracts. All key terms were written in Ergliand when the database had the
idiom filter tool, the language was restricted togksh, Portuguese and Spanish (Table
1). To identify eligible papers that may not haeib retrieved by the search described
above, reference lists of included articles werenua#ly checked. The search was
conducted independently by two authors, who idemtifand remove duplicates,

screened studies by title/abstract, and then readefwll text, considering the inclusion



and exclusion criteria by eligibility. Discrepansieere resolved via consensus with a
third author.

Table 1 should be inserted here

2.2. Eligibility criteria

The inclusion criteria were studies where early itiediion and/or exercises
were discussed for patients diagnosed with COVID-19

The exclusion criteria were papers regarding exablys the pediatric
population, exclusively the respiratory exercisg] ¢hose that approach exclusively the

rehabilitation after COVID-19.

3. Results

A total of 567 studies were identified in the sé@s After the exclusion of 111
duplicate studies, 456 articles were screenedtleyand abstract, and the remained 85
articles were full text reviewed. So, 32 studiegevimcluded in this narrative review
(Figure 1).

Figure 1 should be inserted here.

Among the 32 included papers, there are: thirteen
opinion/perspective/communication/special/commeitarrespondence/experience/do
cument reports, four letters to the editor, foysety of reviews, four guidelines, three
position papers, three editorials, and one randednizontrolled trial (RCT) protocol
(Table 2). It is necessary to highlight that theseno RCT investigating early
mobilization and exercises in COVID-19 patientsefifore, this narrative review is
mainly based on observational studies in COVIDd®] on opinions of the scientific
community about how to deal with early mobilizatiand exercises in COVID-19

patients, with these opinions arising from literattindings for other health conditions.



Table 2 should be inserted here.

The main findings of this review were grouped i flollowing topics: 3.1)
COVID-19 manifestations and the need for early niwdttion and exercises; 3.2) Early
mobilization and exercises recommendations for raldhoderate COVID-19 patients;
3.3) Early mobilization and exercises recommendatior severe to critical COVID-19

patients; and 3.4) Telerehabilitation for COVID{i&ients.

3.1. COVID-19 manifestations and the need for early mobilization and exercises

Taking into account the multisystemic repercussmin€0OVID-19 [5,35,41,45-
47] (Figure 2), which are common to other diseas&litions, it is easy to understand
the need of early mobilization and exercises tovgmg relieve and/or recover these
impairments in body structures and functions, thkimately will lead to activity
limitations. And this need has been pointed outrdment guidelines [11,16,42,48,49]
recommending early mobilization and exercises f@WD-19 patients to prevent
and/or minimize these complications and to reh@bdi them. Besides the guidelines
[11,16,42,48,49], all the other studies includedthis review did also mention the
importance of exercises for COVID-19 patients [8544,50-52].

Figure 2 should be inserted here.

Although it is not yet possible to predict how mampairments will remain in
post-acute and chronic phases, probably some patell experience consequences
during months or even longer, as observed on ptshsive care syndrome cases [45].
Therefore, researchers, considering previous sudigh critically ill patients,
suggested that, in COVID-19 population, early mabtion and exercise can prevent
muscle atrophy, venous thrombosis, stiffness aftgoand soft tissue [49], prevent and

reduce polyneuromyopathy, improve quality of lifeduce time and mortality during



hospitalization, contribute to the optimization aafgnitive, respiratory, neuromuscular
and osteoatrticular function, shorten the duratibmtensive care unit (ICU) stay and its
clinical and functional sequelae [47], prevent anght several adverse effects of
sedation and bed rest [11,16,53,54]. Furtherme mechanical thromboprophylaxis
(graduated compression stockings or intermitteupmatic compression) additionally
to pharmacologic thromboprophylaxis or as an optitven pharmacological treatment
is contraindicated was recommended for COVID-19ep&t by the German Society of
Angiology [55].

However, early mobilization and exercises presmipfor COVID-19 patients
should involve careful consideration of clinical nditions [11] and prescription
parameters depend on the disease severity. As Hreresmall variations regarding
severity classification of COVID-19 [11, 16, 35,]4this review adopted the World
Health Organization (WHO)'s classification and défon of COVID-19 severity for
adults [1] (Table 3) and, its next topics will repahe indication (exercise type,
intensity, frequency and duration) and safety (meters to be monitored, exercise
initiation and interruption criteria and contraiodiions), of early mobilization and
exercises according to WHO COVID-19 severity classtiion.

Table 3 should be inserted here.

Still on exercise intensity, it is worth mention ath moderate-intensity
continuous training improves immune function biokeas [56] and may optimize the
functional integrity of the immune system to prelvem attenuate the severity of
infection, especially among vulnerable populatiomsth immune-compromised
conditions [57]. Otherwise, high-intensity prolodge exercise leads to

immunosuppression [58].



3.2 Early mobilization and exercises recommendations for mild to moderate COVID-
19 patients

It is important to note that most of mild COVID-p@tients are not hospitalized
[48,49], and then, they should be advised to staypéhand balance rest and physical
activity, paying attention to their symptoms. A henexercise program may be
instituted, and an individualized approach is rescwmnded specially in cases of
immobility, neurologic, lung and cardiac disease®] other complications.

For hospitalized COVID-19 patients, the modalitynihg, and intensity of
intervention for patients with COVID-19 must beladaed according to the individual
patient’s needs, especially for elderly, obesegpédi, and those with comorbidities [16].
Considering the individual's overall condition, theercises intensity can be lowered to
match the patients with reduced muscle strength B@&ce some mild and moderate
COVID-19 patients may rapidly progress to severgeacespiratory syndrome (SARS),
it is recommended that interventions do not caulether burden on breathing work,
increasing the risk of respiratory distress [16].

The indication (exercise type, intensity, frequeranyd duration) and safety
(parameters to be monitored, exercise initiationd anterruption criteria and
contraindications) of early mobilization and exses in mild to moderate COVID-19
patients are summarized in Table 4.

Table 4 should be inserted here.

As can been seen in table 4, exercise intensitynfid COVID-19 patients
should be limited to moderate. In fact, most of shedies recommended low-intensity
exercise for these patients [16, 35, 51], represehy Borg category ratio (CR) 10 < 3
or MET values < 3. A single study advised low todarate intensities (Borg CR 10

score< 3) to mild COVID-19 patients [40], since the valden the Borg CR 10 scale



corresponds to moderate intensity.

Regarding patients with moderate disease, somaest proposed low-intensity
exercise (Borg CR 10 scale < 3 or MET values <18) j0], and other studies did not
specify the intensity. However, the exercise intgn®r moderate COVID-19 patients
should not be high, since around 3% to 5% of mddbyral patients develop severe or
critical disease after 7 to 14 days of infectidmerefore, the aim of the exercise is to
maintain the physical status [40].

Concerning complementary therapies, it was obsettvadan exercise program
including elements of Health Qigong, exercises ofnnary rehabilitation and
proprioceptive neuromuscular facilitation (PNF)sfpamed in 30-min session, daily,
during 14 days of hospitalization of mild to moder&£OVID-19 patients, improves
functional activity. The authors of this pilot syuceported that a standardized clinical
research will be carried out [52]. Other authorsoaindicated Chinese traditional
exercises (Tai chi chuan, Ba-duan-jin) for mildnimderate COVID-19 patients [35,
40].

3.3 Early mobilization and exercises recommendations for severe to critical COVID-
19 patients

According to Li (2020) [35], there are still mangubts about rehabilitation of
severe to critical COVID-19 patients; however, soomasensus already have been
achieved, such as the adoption of breath traintngr@ane and/or semi recumbent bed
position, moderate head elevation, limb mobilizatied and bedside sitting and
standing, as well as bedside walking when possiling to better understand what
“when possible” means, Kurtais et al [48] recomnezhdhat only passive range of
motion exercises and secretion management shouldobe in COVID-19 patients

presenting acute respiratory distress syndrome @RBPlowever, Righetti et al [51]



strongly recommended 12 to 16 hours/day of pronetitegéion for severe ARDS
patients and related that this maneuver can batregevhen the PafF-iO, ratio of 150
mmHg is observed after 6 hours in the supine positand must be interrupted if the
patient presents hemodynamic instability. Accordiod-azzeri et al [42], as soon as
clinical stability is reached, decubitus changemiserone, prone, semi-sitting and
sitting position are recommended for severe paispbntaneously breathing or using
non-invasive ventilatory support, and Kurtais ef4dl] postulated that active exercises
and electrical muscle stimulation (EMS) should besidered for those recovering from
ARDS.

EMS applied in the early acute phase of severe ©oM patients has been
indicated to counter the ICU acquired weakness. [B8jong the various EMS modes,
belt-type is suggested as more effective for @itware, because it can induce whole
lower extremity exercise through whole muscle caction between wrapped belts, and
50 min bouts, three bouts per day have presented ggsults in ventilated COVID-19
patients [59]. Righetti et al [51] recommended ttiee EMS be associated with early
verticalization and exercises in severe COVID-18gpds.

Early mobilization and exercises, including positigg with 45° head up in bed
[60], regular bed decubitus changes [60], passiggement for all joints [16, 46, 60],
frequent posture changes [16,46] with gradual eeeof antigravity position in order
to achieve semi-sitting position [46], and/or nenuscular electrical stimulation [16],
are also recommended for unconscious or sedatedatiCOVID-19 patients. These
therapeutic approaches have to be choose baseatient|s clinical condition [46], and
are important to prevent skin lesions, immobili@gatsequelae [42] and disability [16].
The rehabilitation team should discuss the possilid start an active mobilization

program as soon as patient sedation is reducealdil critical illness myopathy and



physical disability [42]. However, the active makbdtion is not recommended for

patients with clinical instability [42]. In thesages, the training of the skeletal muscle
is contraindicated as it can impose an additionedss to the respiratory system,
exposing the patients to an increased risk of ragpy distress [16].

Moreover, it already was demonstrated in severe IDEA) patients that
management of posture, passive and active moliizaassociated with respiratory and
cognitive rehabilitation, depending on the clinisthtus, reduced the mean length of
hospitalization and improved cognitive function @hderly who initially presented
abnormal Mini-Mental State Examination or Montr&abgnitive Assessment scores
[61].

Regarding safety, besides the contraindicationsimiiedruption criteria already
described for mild to moderate COVID-19 patiental{lE 4), severe to critical COVID-
19 patients should also have the early mobilizatmal/or exercises stopped when
disconnection of any device (intravenous accesdotescheal tube, feeding tube, etc.),

irritability, heart palpitations, loss of consciogss, and falls appear [40].

3.4) Telerehabilitation for COVID-19 patients

An Australian guideline [11], that outlines recommdations for physiotherapy
management for COVID-19 in the acute hospital sgitrecommends the use of virtual
tools to do an initial screening without direct tawmt with the patient whenever
possible, calling the patient’s isolation room pélene and conducting a subjective
assessment and advising on patient mobility.

An editorial published [53] about physiotherapypatients with COVID-19 also
describe that, in collaborating with patientssipossible to implement the execution of

simple and low-intensity movements of upper andéwer limbs in the sub-acute



settings. In addition, a guideline for acute antagwuite rehabilitation of COVID-19
patients [48], recommends that the choice of pdinéed visual materials during
telerehabilitation should depend on the patiemiigdive status.

A systematic review [41], cited the use of telraht@bion to a patient with
Charcot-Marie-Tooth disease who developed COVIDwilithout major respiratory
symptoms, and described one case series studyapphés a telerehabilitation system
to deliver exercise to individuals who could notdssisted with the traditional face-to-
face approach due to contagiousness concerns.

Most of the aforementioned studies [11, 41, 48, 6airoborate that the
telerehabilitation system is an important altenetio exercise with selected patients,
without increasing the exposure and risk of conteatmon of professionals and patients.

A letter to the editor [62] described the expereermbtained with the use of
telerehabilitation for 4 patients hospitalized w@bvid-19 through a tablet connected to
the Internet via Wi-Fi and a pulse oximeter (usgdhe patients) connected to the tablet
via Bluetooth. A physical therapist guided eachivitibal in a 20-min exercise
program, which consisted of stretching, musclensfiteening, and balance exercises
directed by a video program with real-time instrogs. On a scale of 0 to 10, the
participant graduated their overall satisfactiobween 8 and 10, and when they were
asked "whether they felt it meaningful for theiratlie to participate in this program”,
and "whether they would recommend this exercisgtlers" the answers ranged from 7
to 10 and from 8 to 10, respectively.

Lee et al.[63] reported that at the time their nsanypt was wrote, as part of the
Singapore government’s containment effort, all wdlials with COVID-19 were
admitted into hospitals, although most of them wesymptomatic or have mild

symptoms. So, exercise videos were provided tgatients in the general medical



wards to ensure that they remain active during teiy in the isolation facility [63].
The use of telerehabilitation in hospitalized patsewith COVID-19 was also described

for Falvey et al [64], and has emerged as an inapbstrategy during this pandemic.

4. Discussion

Since Covid-19 is a new disease, there is stilfolmist scientific evidence to
define the different aspects of early mobilizatiand physical exercise in affected
patients. However, through our search we were #&bleerify, based on previous
knowledge of the physiological effects of exercises well as on studies that
investigated the safety and efficacy in patientthwlinical situations similar to Covid-
19, that exercise can probably be beneficial thnoutjpandemic context.

Although in our results we restricted our searchatticles that address the
effects of early mobilization and exercise only Qovid-19, we noticed during the
reading of the articles presented, that many aithEl, 40, 41, 42, 46, 48] elaborated
their recommendations based on studies carriednoother diseases, and only a few
studies and experience reports [52, 59, 61, 68dagffects and recommendations of
exercise based on experience specifically withep#di affected by Covid-19. The
beneficial effects of exercise and mobilizatiorpatients with other clinical conditions
are well established in the literature [23, 29, .3Bpwever, mobilization is not
recommended for patients with clinical instabilig2], since it may not be well
tolerated and cause rapid desaturation [45].

According to the guidelines of the American Asstioiafor Cardiovascular and
Pulmonary Rehabilitation, the most challenging asp® exercise prescription for
pulmonary patients is the estimate of the appropirgensity for each person to ensure

that exercise is not too intense to cause advdrgaiqlogical effects, but it is enough to



promote beneficial effects [26]. Therefore, in ttese of a new disease, about which
there is a lack of scientific evidence, clinicatidgon making on the ideal intensity of
exercise is even a greater challenge.

The need for exercise to rehabilitate patients \piteumonia caused by other
etiological agents has been consolidated by soowiest [23, 24]. Therefore, due the
lack of RCTs about exercise on COVID-19, theseistudbout pneumonia have been
considered for recommendations on COVID-19. Ourultesshowed that most
guidelines found [16, 35, 40, 51] recommends periog low intensity exercises to
mild patients.

Regarding patients with severe and critical Co\Addisease, our results also
demonstrated that there are no RCTs that definehwtypes of exercise and / or
mobilization are safe and beneficial. Howevertladl articles selected in our search that
addressed different forms of early mobilization ,[135, 42, 48, 46, 51, 60, 61],
highlighted that, since the safety criteria argeesed, all Covid-19 patients should be
mobilized precociously. While the patient is sedate unconscious, passive movement
of the patient [16, 42, 48]) and postural exchandés 42, 60] are recommended,
however, once the patient 'sedation is reduceds iimportant to start the active
mobilization program, to avoid physical disabilégd critical illness myopathy [42].

A systematic review demonstrated that early pragves mobilization in
critically ill adults at Intensive Care Unit (ICUH feasible and safe, improves functional
ability and reduces ICU and hospital length of 4&3]. In addition, a RCT showed a
reduction in delirium and duration of mechanicahtation in critically ill patients who
underwent early mobilization [65].

Since many patients with severe COVID-19 progressiéchanical ventilation

and remain in hospital for long periods, they akely to develop ICU-acquired



weakness. In this context, early mobilization caiptio improve functional, cognitive,
and respiratory conditions, and contribute to tlaigmt's early discharge from the
hospital [60].

Some studies [50, 56, 57] included in this reviewidenced that exercise can
have positive enhancing effects on immune systeth raay be helpful for healthy
asymptomatic people and, therefore, its practiciitable during this viral respiratory
tract epidemic [66]. Among the immunological eflecf moderate exercise that have
already been described, we can mention: increasesophil and natural killer (NK)
cell counts [67] and augments stress hormones dewehich lead to reduction in
excessive inflammation [67].

RCT studies are need to investigate details abibetteof exercise in patients
with COVID-19, since, due to the unprecedented remalb patients requiring intensive
care, most publications addressing physical therapg COVID-19 emphasize
respiratory physical therapy. In the same way glaee several studies about exercise in
post-discharge phase of COVID-19, since rehahiditahas been considered an urgent
demand in this phase. The single RCT found durimg $creening process, about
exercise in COVID-19 was conducted with patienterafecovered from COVID-19
[36], however, it was excluded because it was arusion criterion. Our research also
found a published protocol for a future RCT abdw# éxercise in patients affected by
COVID-19 confined to their homes, which will commte to increase the knowledge
about exercise in this population [68].

The restrictions imposed by the pandemic, can barger to regular exercise
and aggravate sedentary behaviors [69]. Speciahtaih is deserved for the elderly
population group, since exercise in older peoplgtpely affects and prevents frailty,

sarcopenia, risk of falls, self-esteem and cogaitmpairment [70].



Due to the aforementioned restrictions, typicalatslitation programs need to

be adapted [31, 32, 61, 71] and, probably for tieigson our results indicated a

breakthrough in the use of virtual tools for exseciprogram delivery to patients
COVID-19 [11, 63]. A RCT published before pandersimwed that telerehabilitation

improved adherence to yoga in cardiac rehabilitatié2]. The use of telehealth

technology is already a reality in many health me&s, with prospects for rapid

expansion in the coming years, and developmenifigirent types of smart equipment,
robots, wearable equipment for vital sign monitgriamong others, which are likely to
perform a key role for prevention, treatment, aglabilitation [35]. Telerehabilitation

is an option for maintaining the mobility of the lchipatients without increasing

professional exposure, by mean of technologies ducae the patients on a safe
exercise program and to encourage them to contithee exercise program

independently [73]. For hospitalized and non-h@diziéd stable patients in isolation,
rehabilitation programs can be eventually conductadotely by tele health system
(educational videos, tele-consultation, webcams @ith disinfectable tools) [73].

In conclusion, this review highlights the need fearly mobilization and
exercise to hospitalized patients with COVID-1%tevent, reduce and rehabilitate the
consequences of the disease and of the post-iméecaire syndrome. Recommendation
about early mobilization and exercise was describ@d patients with the mild,
moderate, severe, or critical disease. Exercisscgpgion for these patients should be
done with caution, observing each stage of theadsend the clinical condition, to
ensure that exercise is not too intense to caugersal physiological effects, but it is
enough to promote beneficial effects. Although élailable exercise recommendation
is based on specialists' consensus and studiedomitevidence level, the exposed data

may help to guide the clinical practice of physidhkerapists, and other health



professionals until randomized controlled trials published about exercise in COVID-
19. Due to the occupational risk of contamination the virus, telerehabilitation

emerged as a valuable tool, especially in mildstalle COVID-19 patients.
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Table 3. WHO classification and definition of COVID-19 seirg for adults [1].

Severity Definition

Mild di Symptomatic patients meeting the criteria for d@gie of COVID-19 without
Sease evidence of viral pneumonia or hypoxia.

M oder ate disease Adult with clinical signs of pneumonia, like fevecpugh, dyspnea, tachypnea,

(Pneumonia) however without signs of severe pneumonia, inclgd@pQ > 90% (ambient air).

Adult with clinical signs of pneumonia, like feverpugh, dyspnea, tachypnea, with
one of the following signs: respiratory rate > 3@dihs/min; severe respiratory
distress; or Spo< 90% (ambient air).

Severedisease
(Severe pneumonia)

Onset: within 1 week of a known clinical insulte(i.pneumonia) or new or
worsening respiratory symptoms. Chest imaging shgvbilateral opacities, not
fully explained by volume overload, lobar or lungllapse, or nodules. Origin of
pulmonary infiltrates: respiratory failure not fulexplained by cardiac failure or
fluid overload. (Assessment, e.g. echocardiographgxclude hydrostatic cause of
infiltrates/edema if no risk factor present).

Critical disease

Classification of ARDS according to oxygenation amment. Mild ARDS: 200
mmHg < Pa@FiO, < 300 mmHg (with PEEP or CPAP 5 cmHO0); Moderate
ARDS: 100 mmHg < PagFiO, < 200 mmHg (with PEER 5 cmH0O); Severe
ARDS: PaQ/FiO, < 100 mmHg (with PEEP 5 cmHO0).

Adults with acute life-threatening organ dysfunoticaused by a dysregulated host
response to suspected or diagnosed infection.

(ARDS)

(Sepsis)

Adults: persistent hypotension despite volume r&tatton, needs vasopressors to

(Septic shock) maintain MAP> 65 mmHg and serum lactate level > 2 mmol/L.

WHO: World Health Organization; COVID-13:oronavirus disease 2019; SpQaturation of peripheral
oxygen; ARDS: acute respiratory distress syndroi@;: fraction of inspired oxygen; PEEP: positive end-
expiratory pressure; CPAP: continuous positive ajrpressure; MAP: mean arterial pressure.
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Table 4. Recommendations about exercise for hdizgithpatients with mild and moderate COVID-19

Study Coy.l D—;9 Exercisetype Exerusm_nteqsty/frequency/ duration Recommendation

classification criteriafor interruption

Zhao et .

al.[34] . Breathing exercises, Borg CR 10 scale dyspnea scer8 . Start 1 h after meals;

Mild A . i . . Fatigue should be absent on the

2020 Tai chi chuan, or square dancing. Twice a day, 15-45 min/session.

; next day (preferably).

China

Li[17] Mild Respiratory training, aerobic training,

2020 Chinese traditional exercises (Tai chi chuan, Mild aerobic training.

; Acute phase -
China Ba-duan-jin), square dance.
. Active-assisted or active ROM exercises, Started when the virulence
Kurtais o o . C
ot al ach|eV|r_lg mo_blllzat_lon, m_uscle strengthening dec_r_eas_es and_ yvhen patient’s
X Mild pneumonia exercises, incentive spirometry and other condition is stabilized: decreased

2020 . . ,

Turkey dewces for patients havmg sputum and fever, reducepl dyspnea, RR < 30
productive cough, breathing techniques. breaths/min, Sp©> 90%.

. . To maintain minimal functional
Righet capacity. Start as soon as
et al.[36] Mild Neuromuscular stimulation, therapeutic Light intensity exercises; the exercises can berfaintenance pacity. )

. MU possible, as long as the patient

2020 Acute phase exercises, and early verticalization. of a Borg CR 10 scale < 3. . .

: presents suitable clinical
Brazil ”»
conditions.
Initiation Criteria: FiQ <60%;
SpQ >93%; RR<30 breaths/min;
PEEP<10 cmHO; SBP 90-180
mmHg; MAP 65-110 mmHg; HR
40-120 BPM; temperature <
Exercises with intensity less than 3 Mets, mairitgjra Borg 38,5°. N(.) new arrh_yt.hm|as or
. myocardial ischemia; no new
score of 3—4 or visual analog scale (VAS) score 5-6 : :
X . . . unstable deep vein thrombosis and
. . . .__Progressive resistance training, three groups agriD times I :
Respiratory training and RMT, mild exercise . S . pulmonary embolism; no aortic
Zhu et al . o ) K Y per group, with a 1 repetition maximum of 50-70%. S
Mild/ Moderate  training, trying to walk, bedside bicycling, o) o . stenosis; no severe hepatorenal
2020 : o . ; L Criteria for exercise interruption: Sp@ecreased by 4 . .
. Stable period sitting and standing, resistance training, P - " disease or new, progressive
China S . percentage points; or the patient had perspiratiansea and . ; . .
balance training; psychological support. " _ - ; impairment of liver and kidney
vomiting, dizziness, blurred vision, etc.; sevardden f .
! . R unction.
dyspnea; chest compression or pain; rapid heariorat Lo
o L Contraindications: Temperature
arrhythmia; unable to maintain balance.

>38°; severe dyspnea; resting
heart rate >120 BPM; X-ray
manifestations: progression of
thoracic infiltration >50% within
24—-48 hours; Spix 95%; BP <
90/60 mmHg or > 140/90 mmHg.




Table 4. Recommendations about exercise for hdggithpatients with mild and moderate COVID-19

(Continuation)

Study COY.' D—;9 Exercisetype Exercisei_nteqsity/frequency/ duration Recommendation
classification criteriafor interruption
Vitacca M;(?s”tﬁf;lgﬂz:gggeestlg)?gﬁgaglu :h(:rZSS’ Criteria for exercise withdraw: high fever, worsemidyspnea,
. . e ' SpO,< 93% or 4-point drop during exercise, chest tight
etal.[7] Mild/ Moderate therapeutic postures (early sitting/pronation), belching, dizziness, headache, unclear vision,jtedins
2020 Acute phase active limb exgrpisgs (also with devicgs), sweating,’ inability tc; keep balaﬁce, increased ’rieetDZ o,r
Italy muscle reconditioning and strengthening, NIV, radiological lesions’ progression (> 50%) wiitt24-48h.
NES, RMT.
Rolls on the bed, gets out of bed, sits on a
chair, stands up, walks a few steps, stroll up
and down the stairs, tai chi, preventive
exercises for venous thrombosis, and Zheng's
Rayegani recumbent exercises. Active and passive
et al. joints range of motion exercises. The passiv&he intensity of physical activity between 1-3 METsvice a
2020 exercises are carried out if a patient has a  day, at least 1 hour after eating, and betweem#i&
Iran reduced level of consciousness (assistive minutes, as beyond that may cause fatigue in fdatien
device for mobilization, ROM and
stretching exercises, NES and compression
stockings to prevent venous thrombosis). A
full surface massage while using infrared
light and TENS therapy to reduce myalgia.
1 < METs to < 3 METSs (from rest to light)
Twice a day, 15-45 min/session. Patients who areepto Exclﬁfs?gtnlcztzzzr _rrn ia:|388° C
Zhao et _ _ _ fatigL_Je or are physically We_ak should perform im'm’_tent imn- time< 7 d '
al.[34] _ Br_eathlng exercises, stepping, exercise. 3—5% of _these patients dev_elop seveegshs_after from disease onset to d;spnéa
2'020 M oder ate Tai chi chuan and exercises to prevent 7-14 d. So, intensity shoulld not be hlgh (exerolgjective: d, chest radiological scans > 50%
China thrombosis. maintain previous physical state) progression within 2448 h, SpO

Criteria for exercise interruption: Borg > 3 (dyspi),
breathlessness, chest tightness, headache, blisred,
palpitations, profuse sweating, dizziness, balatiserder, etc.

< 95%, resting BP: <90/60 or
>140/90 mmHg.




Table 4. Recommendations about exercise for hdgithpatients with mild and moderate COVID-19

(Conclusion)

Study COVID-19 Exercise intensity/ frequency/ duration

classification Exercisetype criteria for interruption REEIITERE e

Direct physiotherapy interventions

Range of motion (passive, active-assisted, should only be considered when

Thomas active or resisted), muscle strength, bed there are sianificant functional
et al.[6] mobility, sitting out of bed, sitting balance, Mobilization and exercise prescription dependshengatient . .~ - 9 .
) . ; . o limitations, such as (risk of) ICU-
2020 sit to stand, walking, tilt table, standing clinical status. . .
. . : acquired weakness,frailty,
Australia hoists, upper/lower ergometry and exercise X o
programs multiple comorbidities and

advanced age.

BP: blood pressure; COVID-19: coronavirus disea®E2 CR: category ratio; h: hour(s); d: days; Fi@action of inspired oxygen; HR: heart rate; |@ftracranial pressurdMRC: Medical Research Council; MAP: mean
arterial pressure; MET: metabolic equivalent oktaSES: neuromuscular electrical stimulation; Nivon-invasive ventilation; PEEP: positive end exjoina pressure; RASSRichmond agitation sedation scal®RMT:
respiratory muscle training; ROM: range of moti®R: respiratory rate; SpOperipheral capillary oxygen saturation; SBP: alystblood pressure; T: temperature
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Highlights

Mobilization plans must consider disease severity, contraindications and
comorbidities.

Early mobilization should start as soon as COVID-19 patients have clinical stability.
Exercise prescription must consider clinical conditions and contraindications.

Most of the studies recommended |ow-intensity exercise for patients with mild disease.

Telerehabilitation should play akey role for patients in the recovery of COVID-19.



