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Abstract: Background COVID-19 is an ongoing pandemic.Large numbersof peopleare affectedfor it all overthe world. COVID-19

has goodrecoveryrate. Peoplewho are surviving this pandemichaveresidualimpactson their physical,physiologicaland psychosocial
health. There is an immenseneedfor rehabilitation of patientsafter COVID-19. Consideringthe postviral impact, this papertries to

outline the role of exercisesn rehabilitation after COVID-19. Main Text In COVID-19lung is the main targetorgan attackedby severe
acuterespiratorysyndromecoronavirus(SARSCoV-2) while immune systemphysicalhealth aswell asmental health is highly affected
due to COVID-19. The speedof spreadof coronavirus diseaseinfection is increasing day by day and still there is no availability

vaccinationtill date whichmake necessanyto dischargepatientswith mild symptomsas soon as possible.Due to abovereasons,it is

important to draw up rehabilitation programsfor such mild casedpatientsto restore physical health, respiratory function, to reduce
anxiety to restoregoodquality of life. Rehabilitation program play a vital role in postdischargepatients with coronavirusdiseaseYoga
play a tremendousrole in postCOVID-19, which reducespsychologicalstressmay had an important role to play in strengtheningthe

immune systemthereby reducing spread of infections and preventing complications. Yoga for maintaining respiratory health and

improving immunity. Consistentpractice of yogic breathing techniques(pranayama)increasesthe ! u n girflosv, air capacity,stamina
and efficiency. Yogacould also be helpful in improving respiratory capacityalong with breathing exerciseshus overall effect of yoga
training toward improved pulmonary function in patientswith chronic obstructivepulmonary disease Conclusion Aasara (postures)
and pranayam (breathing patterns)basedon yogahas beenoutlined as effectivemethodof exercisedor postCOVID rehabilitation. A

sampleexerciseplan in this light hasalsobeenpresented.

Keywords: COVID-19rehabilitation, pranayama, Aasana, pulmonary rehabilitation, cognitive rehabilitation
dizziness,acute cerebrovasculadiseaseand triggering of

neurodegenerativedisease (Puja et al, 2020). Pain,
tendernessmyalgia ad generalizedmuscle weaknessare

1. Background

The world has been hit by a global pandemiccondition

COVID-19, alsoknown as coronaviruspandemic.Globally
it hasaffectedmorethanthirty three millionpeople.Among
theseaffectedcasesaround80 percenthad mild to moderate
illness, 14 percenthad severe symptomsand approx. 6
percentwere critical. There are approximately24 million
recoveredcoronaviruscasesglobally. However, post viral
effectsareseenin the majority of recoverecpatients.

The primary organaffectedby novel coronavirusis lungs,
but impact on various body systemshas been reported.
Pneumonia, lung fibrosis with ground glass opacities

thickening of Broncho vascularbundles,hydrothoraxand

chestdistressare the most commonchangesn respiratory
system (Cao et al, 2020). Among other systems most
common changesare seen in cardiac system, kidneys,
gastrointestinal tract In addition a wide range of

neurologicaland musculoskeletasymptomsare also seen.
Thesesymptomsrangefrom myocarditis,acutemyocardial
infarction, pyroptosis in kidneys, anorexia, vomiting,

nausea, abdominal pain to gastrointestinal bleed
(Balachandaret al, 2020). Neurological manifestations
include smell impairment, taste impairment, headache,

commonlyreportedmusculoskeletadymptoms(Lopezet al,
2020). Thesesymptomsmay tend to persisteven after the
patient is infection free. Y Zhao et al, have reported
presenceof radiological and physiological abnormalities
after 3 monthsin noncritical COVID cases(Y Zhao et al,
2020. The pathogeneticole of COVID in triggeringof type
| diabetess alsounderconsideratiorby researcheréCaruso
et al, 2020). Fatigue and reduced exercise tolerance is
usuallyseenin 80 percentof hospitalizedpatientsafter sepis
(Prescottet al, 2020). Apart from medical impairments
psychologicaland cognitive impairmentsmay also be seen
in COVID recoveredatients An Italian studyfoundthat80
percentof patientsadmittedto COVID rehabilitation unit
had abnormalscoresat cogntive assessmenflannacconeet
al, 2020).Socialstrainor the eventualneurotropiceffectsof
the virus may also trigger onsetof psychiatric symptoms
(Orsini et al, 2020). A United Kingdom basedstudy also
found symptoms of fatigue, breathlessness and
psychologicaldistressin patients7 weeks post discharge
from hospital (Halpin et al, 2020)There are no long term
follow up studieson COVID survivorsas of now but long
termfollow up of SARS(severeacuterespiratorysyndrome)

Volume 10 Issue2, February 2021
WwWw.ijsr.net

Licensed Under Creative Commons Attribution CC BY




International Journal of Science and Research (IJSR)
ISSN: 23197064
SJIF (2019): 7.583

and MERS (middle eastrespiratory syndrome)show that
therearelong termeffectsonimpaireddiffusing capacityfor

carbonmonoxide,reducedexercisecapacity,posttraumatic
stressdisorder,depressiorand anxiety (Ahmedet al, 2020).
Thus,COVID recoveredpatientsmay havea wide rangeof

physical, cognitive and psychological impairments.
Consideringhe presenceheseof symptomsn patientspost
dischargethereis a needfor rehabilitationof patientsafter
COVID-19.Due to load on the medical systemworldwide
and limitations of institutionalizedrehabilitationmostof the
patientsare dischargedearly without much rehabilitation.

Accordingto WHO rehabilitationis oneof the quality health

servicesand mustbe availableto all peoplewho arein need

(WHO, 2019). The Global RehabilitationAlliance hasalso

urged the decision makers to ensure that rehabilitation

servicesare madeavailableto all COVID survivorsin need

(Gutenbrunneret al, 2020). Thesemay include exercises,
psychosocial support, education and other necessary
interventions(Wade et al, 2020)Figure 1 summarizeshe

various componentswhich needto be addressedduring

rehabilitationof COVID-19 recoveredatients

Cognitive and
Psychosocial

Stress
Depression
Anxiety
Headache
Dizziness

Physical
Reduced exercise tolerance

Reduced cardiovascular
endurance

Fatigue
Myalgia

Figure 1: Various components which needs to be addressed in CT®Mi€habilitation

Physiological

Reduced respiratory
capacity

Anorexia

Triggering of metabolic
abnormalities

Rehabilitation after COVID-19

Therearesomereportsof preliminarystudiesandguidelines
regardingthe rehabilitation of COVID-19 patients.In the
one of the earlieststudy on rehabilitationafter COVID it
was found that a 6 week rehabilitation program which
included2 sessionper weekimprovedrespiratoryfunction,
quality of life, mobility andstresdevel in elderly (Liu et al,
2020). The rehabilitation program included respiratory
muscletraining, coughexercisesdiaphragmatidrainingand
stretching exercises. The Chinese guidelines which
recommendrehabilitation through hospitals, rehabilitation
institutes and community include pulmonary function
rehabilitation, exercisetherapyand cognitive and behavior
therapy (Zeng et al, 2020). Thorax mobilizing therapy,
expectoratiortherapyand breathingtraining are includedin
pulmonary function rehabilitation. Aerobic exercises,
resistanceraining andbalanceand coordinationtraining are
includedin exercisetherapy.Guidelinesbasedon COVID
literature review also indicate use of breathingexercises,
aerobic exercises, strengthening exercises and balance
training (Demcoet al, 2020).Pulmonaryrehabilitationbased
on principlesof rehabilitationof chronicrespiratorydiseases
is the most acceptedoption for patientswith moderateto
severe respiratory involvement (Polastri et al, 2020).
Pulmonary rehabilitation has been recommendedfor all
COVID-19 patients whether they were hospitalized or

recoveredn homeisolation(L Yangetal, 2020).According
to European respiratory society and American thoracic
societythe patientshouldperformlow to moderatdantensity
physical exercise during first 6-8 weeks after discharge
(Spruit et al, 2020). Individualized programsmay be made
for patients based on their physical, vocational and
psychosociaheedgBabli etal, 2020).

Exercisefor post COVID rehabilitation

Exercisehasbeenconsideredas a main componentof post
COVID rehabilitation. The first componentincluded in
majority of the guidelinesis pulmonary rehabilitation to
improve respiratory function. It includes positioning for
breathlessnessstrategies to improve chest expansion
including thorax mobilizing exercises, diaphragmatic
breathingand inspiratory muscletraining. Lung function is
clinical definedasmaintainlung function on spirometryand
or pulmonary exercisecapacity and being free from lung
related symptoms (Camargo et al, 2014) Other than
respiratoryexercisephysicalactivity hasalsobeenfoundto
increasdung function(Luzaketal, 2017).Aerobicexercises
of low to moderateintensities have beenincluded in all
guidelines of post COVID rehabilitation. Resistance
exerciseshave also been found to improve respiratory
function (Singh et al, 2011; Daabis et al, 2017). A
combination of breathing training, aerobic exercisesand
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strength training is recommendedfor improving lung
functionin postCOVID patients.Similar recommendations
on exercise are available for primary and secondary
prevention of cardiac symptomsas aerobic and strength
training hasfoundto reducemyocardialoxygendemandand
enhance myocardial perfusion (Zachariah et al, 2017).
Benefitsof aerobicandresistanceexerciseshasbeenfound
in improving glycemic control, chronic kidney diseaseand
gastrointestinafunction and disease(Maddenet al, 2013;

Kirkman et al, 2014;Bi L, Triadafilopoulos2003).Aerobic

exercise®f moderateo high intensityhasfoundto increase
cognitive function in single bout as well as over several
months by improving neuroplasticity, memory,

counteractingneurodegeneratioand reducing anxiety and

depression (Mandolesi et al, 2018). The mechanisms
through which exercise help to improve lung function,

cognitionand physiologicalparametersare shownin figure

2.

Improved
Lung function

Improyed aPartial correction of endothelial
Cardiac dysfunction

function «Perfusion of preexisting
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Figure 2: Mechanisms through which exercise improve lung cardiac musculoskeletal and cognitive functions

wStrengthening of respiratory
muscles

wlincreased chest expansion

wProper diaphragmatic
loading

/Reduce anxiety and
depression
AGeneral well being

Yogaasexercisein COVID -19rehabilitation

Though aerobic and strengtheningexercise has proven
benefitsin rehabilitationthe stateof postviral fatigueis also
a reality. Most of patientswho had COVID are reporting
high levels of fatigue and respiratory distresseven after
dischargefrom the hospitalandfirst 6-8 weeksmay be very
crucial in this regard.Short exercisesessionmay be more
beneficial for patientswith post viral fatigue (Ho- Yen.
1990). Also in cognitive impairmentsexercisesessionof
short duration and higher frequency may generatebest
cognitive results(Sanderset al, 2019). Hence,we needto
focus on exercise strategies which have low energy
expenditureand still focus on strength, conditioning and
improved respiratoryand cognitive functions. Yoga as an
exercisemethodmay be oneof the beststrategieto achieve
all thesebenefits.The combinationof asanasand pranayam
(breathing techniques)may be highly beneficial for the
patients in first 6 weeks before they can return to
recommendedtkvelsof regularaerobicandstrengthtraining.
Yogic asanasad pranayam have proven to improve
respiratory function, physical fithess and cognition.
Pranayanmhasbeenfoundto be aseffectiveasspringloaded
negative pressure breathing device used for inspiratory

muscletraining in frail older adults (Cbheria et al, 2014).
Pranayam was better tolerated by older patients than
inspiratory threshold training. Improvementin expiratory
lung volumesandchestexpansiorhasbeenseenusingyoga
asanas(Chanavirut et al, 2006). In addition, Bhramri
pranayam has been found to increase nitrous oxide
expressiordue to hummingand increasecarbondioxide by
extendedexhalationthus preventingcoagulopathie¢Taneja
MK. 2020).Also, yogapracticeshasbeenfoundto be better
thanrecommendee@xercisepracticeson someparametersf
cardiorespiratoryfitness (Sovovaet al, 2015). Comparable
resultswerefoundfor yogaandstretchingandstrengthening
exerciseprotocol for functional fithess (Gotheet al, 2016).
Yoga hasalsobeenlinked with beter nutrientabsorptionin
schoolchildren(Vermaetal, 2017) Cognitiveenhancement
has also been reported with a 6 weeks yoga program
(Brunneret al, 2017).10 weeksYoga interventionhasbeen
foundto be moreeffectivethanrelaxationin reduéng stress
andanxietyandimproving mentalhealth(Smith et al, 2007,
Kim SD. 2015. Yogic practicesimprove quality of life by
promotingmusclestrength flexibility, improvingrespiratory
and cardiacfunction, reducingstressanxietyandimproving
sleep (Woodyard C. 2011). Figure 3 summarizesthe
beneficialeffectsof yogaasanexerciseprogram.
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Figure 3: Beneficial effects of Yoga as an exercise
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Outline of a sampleyogabasedexerciseplan

The key componentsn post COVID rehabilitationare to
focus on improving respiratorycapacityand cardiovascular
endurancekeepinginto consideratiorreducedenergylevels
and fatigue. Pranayambasedbreathingexercisesare easy
method to improve diaphragmaticbreathingand improve
gas exchangein lungs. Bhramri pranayam has been
hypothesizedto be of key importance in COVID-19.
Aasanaswvhich emphasizeon chestexpansiorby improving
thoracic mobility like matsyendrasanand its variantscan
help additionally in this regard. The stretching and
maintaining of end range position additionally stimulates
proprioceptionandflexibility. Working on the enduranceof

coremuscleswith setubandhasarendmarjariasanganhelp

to improve overall stablity and endurance Balasanaand

pawanmuktasanaan aid better functioning of visceral

organs and also help to load diaphragm and improve

respiratoryfunction. Balasanamay be a goodposeto induce

relaxationin eventsof breathlessnesShavasandasbeen
consideredasa very powerful relaxationtechniqueandis a

bestmethodto endthe exercisesessionMore strengthening
andenduranceomponentsanbe addedby progressinghe

yogaexercisessthe patientfeelscomfortable.

A sampleexerciseprogramfor COVID patientsto be used
after recovery based on yogic asanaand pranayamis
presentedn tablel.

Table 1: A SampleYogabasedExercisePlan

Initial two weeks

YogaAsanaandPranayams

Exercisetherapyvariant
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Rhythmicslow deepnostril
breathingExpansiorof
abdomerwith inhalation
andcompleteexhalation

Diaphragmatidreathing

BhramariPranayam@anejal
MK, 2020)

Ardhapavanmuktasana Supinekneeto cheststretch

SuptaMatsyendrasana Supinespinaltwist

Setubandhasana Bridging
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Marjariasana Catandcamelexercise

Balasan(Singhetal, 2016) Prayerstretch

Shavasana Corpsepose

2-4 weeks(new additions)

Anulom Vilompranayama

(Saojietal, 2019) Alternatenostril breathing
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Vajrasang Thakuretal, I
2016) Heelsitting
Matsyendrasana Sitting spinaltwist

PaschimottanasarfdldayJ

Patil. 2017) Forwardbendstretch

Bhujangasana Spinalextension
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Tadasan Standlngjpwar_dstretchwnh calf
raises
4-6 weeks(new additions)
Mandukasana
Utkatasan Squats
Trikonasan Lateraltrunk stretches
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Katichakrasan

Standingspinaltwist

The exercise sessionmay begin with pranayam. Each
pranayamis initially done for 2-3 minutes and may be
gradually progressedo five minutes.Asanasmay be held
for 1530 secondsin beginning for 3-5 repetitions and
graduallyprogressedo 1 minute.The exercisgprogrammay
end with shavasana to induce relaxation. The
contraindicationsand criteria to terminateexerciseprogram
may be followed as indicated in rehabilitation guidelines
(Zenget al, 2020; Spruit et al, 2020).In India yogais well
integrated in physiotherapy curriculum which provides
physiotherapistsvith soundknowledgeto implementyogic
exerciseduring rehabilitation.It is the currentneedof the
hour that developmentof a rehabilitation plan which is
holistic and easyto practice should be on priority. The
greater challenge will be to implement rehabilitation
strategiegor massesYogahasbeena very popularmedium
of exercise among Indian population through television.
This mediumcould be utilized to implementa simple and
short yoga programfor the benefit of COVID recovered
patients. Utilization of physiotherapy professional
worldwide may help in administering exercises for
rehabilitation.

2. Conclusion

Consideringthe large numberof peopleaffectedby COVID
and availability of limited scientific evidencesat present,it
will be vital to design short and holistic exerciseplans
Yogic asanasand pranayam have been proven to be
effectivein this regardfrom agesand provide answerto all
physical exerciseand psychosocialrehabilitation needsof
theworld.

Abbreviations: iNotAp pl i cabl e o

Footnotes None
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