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Abstract 
As a highly infectious respiratory tract disease, coronavirus disease 2019 (COVID-19) can cause respiratory, physical, 
and psychological dysfunction in patients. Therefore, pulmonary rehabilitation is crucial for both admitted and discharged 
patients of COVID-19. In this study, based on the newly released pulmonary rehabilitation guidelines for patients with 
COVID-19, as well as evidence from the pulmonary rehabilitation of patients with severe acute respiratory syndrome, we 
investigated pulmonary rehabilitation for patients with COVID-19 having complications, such as chronic pulmonary 
disease, and established an intelligent respiratory rehabilitation model for these patients.(1) 
 
INTRODUCTION 
The story Coronavirus 2019 (Coronavirus) pandemic started in Wuhan, China in late December 2019, and 
immediately spread to more than 200 countries from one side of the planet to the next. The present moment, 
there are more than 19.6 million attested cases with 727,435 fatalities.[1] The most generally perceived 
presenting features of Coronavirus take after those in influenza fever, dry hack, sore throat, uneasiness, 
myalgia, arthralgia, nasal blockage, wheezing, and runny nose.[2-4] In any case, uncommon momentous 
presentations have been represented including stomach torture, nonattendance of wanting, regurgitating, the 
runs, changed taste sensation and ageusia, particular pneumonia, pleural transmission, radiological lung 
blend, changed liver limit, lymphadenopathy, serious kidney injury, neurological appearances and vascular 
(venous and vein) thrombosis.[2-6] Then again, youths might remain asymptomatic and most are simply 
recognized on lab testing. Incidentally, some might encourage Kawasaki-like signs or Guillain-Barré issue, and 
the course of Coronavirus may be more horrendous in some energetic cases.[3-5] The essential concern in 
Coronavirus is the commitment of the lungs and respiratory structure which might achieve dyspnea, low 
blood oxygen submersion, and respiratory disillusionment, as such, requiring mechanical ventilation,[3,4] 
generally in those having comorbid conditions, for instance, diabetes mellitus, weight, ischemic coronary 
ailment, dangerous development, post-operation, and continuous obstructive pneumonic disease (COPD)(2)  
Patients on mechanical ventilation may likewise have muddling ventilator-related pneumonia, intense 
respiratory misery disorder (ARDS), aspiratory edema, and atelectasis, pneumonic embolism with right-sided 
heart failure.[7] These inconveniences might prompt delayed length of stay in serious consideration units 
(ICUs), delayed span of mechanical ventilation, and higher mortality rate.[7] Patients who stay in the ICU 
are additionally in danger of creating post-concentrated consideration conditions (PICS) which are 
characterized as "physical, cognizance, and mental weaknesses that happen during ICU stay, after ICU release 
or emergency clinic release, just as in the long haul follow up of ICU patients".[8] what's more, Coronavirus 
patients with broad lung and respiratory associations, who are treated under the ICU support, are inclined 
to improvement of previously mentioned intricacies. There is proof that early restoration might work on 
transient actual results and personal satisfaction (QoL) in patients with PICS.[9] Considering that most 
patients of Coronavirus requiring ICU care have respiratory association, we expect to investigate whether 
pneumonic recovery (PR) is a successful intercession in these patients to further develop results and lessen 
mortality. The 2013 American Thoracic Culture (ATS)/European Respiratory Society (emergency rooms) 
Explanation characterizes PR as "an exhaustive mediation dependent on an intensive patient appraisal 
followed by understanding custom fitted treatments, which incorporate, however are not restricted to, 
practice preparing, training, and conduct change, intended to work on the physical and mental state of 
individuals with persistent respiratory illness and to advance the drawn out adherence of wellbeing upgrading 
behaviors."[10]Participation in PR improves practice limit, lessens sadness and nervousness, further develops 
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Wellbeing Related QoL (HRQoL), weakness, and the strength of respiratory muscles in patients with different 
types of respiratory disorders.[10] These enhancements are seen in patients with COPD,[11] idiopathic 
pneumonic fibrosis[12] interstitial lung infection, stroke.[13 ,14] and lung cancer.[15] Additionally, PR might 
play a part in overcomers of ARDS, weight related respiratory problems, previously, then after the fact lung 
resection, and respiratory debilitation identified with spinal rope Injury.(2)  
Respiratory recovery can work on respiratory capacity and QoL in patients with ongoing obstructive aspiratory 
infection (COPD). The reason for pneumonic restoration in Coronavirus patients is to further develop 
manifestations of dyspnea, diminish tension, decrease difficulties, limit handicap, save work, and work on 
personal satisfaction. Pneumonic recovery during the intense administration of Coronavirus ought to be 
viewed as whenever the situation allows and safe and may incorporate sustenance, aviation route, act, freedom 
strategy, oxygen supplementation, breathing activities, extending, manual treatment, and physical activity.(4) 
In any case, the impact of respiratory restoration on respiratory capacity and QoL in grown-ups with 
Coronavirus is obscure. Studies have assessed respiratory capacity in patients with COPD, incorporating those 
with suspected COPD, who have better respiratory restoration. Subsequently, in this review, we led a 
mediation study to explore the impacts of Pneumonic recovery on respiratory capacity, QoL, and mental 
status in patients with Coronavirus who were released from the hospital. (3) 
 
METHODOLOGY  
 N= 50 (Post Covid) were aware of all rehabilitation procedures, including pulmonary rehabilitation (2 
sessions per week for 6 weeks) each session lasting for 40-60 minutes. The demographic characteristics of each 
subject were assessed prior to randomizing the subject. Interventions included: (1) Breathing Exercise which 
included Diaphramatic breathing, Apical breathing, Segmental Breathing, Chest expansion exercise with 
yellow Theraband, Spirometry in supine and both sides propped up position; (2) Upper extremity and lower 
extremity strengthening with dumbbells and theraband/ Weight cuff respectively;(30 reps, 3 sets each) (3) 
Aerobic exercise including cycling and treadmill for the duration of 20 minutes each. 
 
RESULTS 

Table 1. Age-sex distribution of study subjects 
 Frequency Percent 
Age (years) 
25-35 3 5.0% 
35-45 13 21.7% 
45-55 21 35.0% 
55-65 12 20.0% 
>65 11 18.3% 
Mean age = 53.33 years, SD = 11.62 years,           min = 26 years 
and max =77 years 
Gender 
Male 44 73.3% 
Female 16 26.7% 

 
Table 1 indicates distribution of study subjects according to age (in years) and gender. Out of total 60 study 
subjects, 3 (5%) were in the age group 25-35 years, 13 (21.7%) were in the age group 35-45 years, 21 (35.0%) 
were in the age group 45-55 years, 12 (20.0%) were in the age group 55-65 years and 11 (18.3%) were above 
65 years old. The mean age of study subjects was 53.33±11.62 years with a minimum age of 26 years and 
maximum age of 77 years. Out of total 60 study subjects, 44 (73.3%) were males and 16 (26.7%) were females. 
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Table 2. Pre-post comparison of outcome measures 

Study parameter   Mean SD SEM t-stat p-value 

6 min walk test 
Pre 410.00 79.91 10.32 

-12.375 <.001 
Post 511.25 70.36 9.08 

Modified Borg’s 
scale 

Pre 3.75 1.47 0.19 
21.972 <.001 

Post 0.96 1.15 0.15 

Distance saturation 
product 

Pre 385.09 79.30 10.24 
-13.893 <.001 

Post 491.82 68.26 8.81 

Patient Health 
Questionnaire 9  

Pre 5.08 4.13 0.53 
9.082 <.001 

Post 0.58 0.94 0.12 

PCS SF 12 
Pre 34.92 6.97 0.90 

-20.889 <.001 
Post 54.03 2.90 0.37 

MCS SF 12 
Pre 36.37 8.13 1.05 

-16.198 <.001 
Post 56.79 4.75 0.61 
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The table 2 indicates pre-post comparison of different study outcome measures. The pre and post outcome 
measures were compared using paired sample t-test.  
The mean pretest 6 min walk distance was 410 (±79.91) and the post-test 6 min walk distance was 511.25 
(±70.36). The result of paired sample t-test indicates a highly significant increase in the post-test six minute 
walk distance (t=-12.375, p<.001) 
The mean pretest Modified Borg’s scale score was 3.75 (±1.47) and the post-test Modified Borg’s scale score 
was 0.96 (±1.15). The result of paired sample t-test indicates a highly significant decrease in the post-test 
Modified Borg’s scale score (t=21.972, p<.001) 
The mean Distance saturation product was 385.09 (±79.30) and the post-test Distance saturation product was 
491.82 (±68.26). The result of paired sample t-test indicates a highly significant increase in the post-test 
Distance saturation product (t= -13.893, p<.001) 
The mean Patient Health Questionnaire 9 score was 5.08 (±4.13) and the post-test Patient Health 
Questionnaire 9 score was 0.94 (±0.12). The result of paired sample t-test indicates a highly significant 
decrease in the post-test Patient Health Questionnaire 9 score (t=9.082, p<.001) 
The mean PCS SF 12 score was 34.92 (±6.97) and the post-test PCS SF 12 score was 54.03 (±2.90). The result 
of paired sample t-test indicates a highly significant increase in the post-test PCS SF 12 score (t=-20.889, 
p<.001) 
The mean MCS SF 12 score was 36.37 (±8.13) and the post-test MCS SF 12 score was 56.79 (±4.75). The 
result of paired sample t-test indicates a highly significant increase in the post-test MCS SF 12 score (t=-16.198, 
p<.001) 
 
DISCUSSION 
As far as anyone is concerned, this initially randomized controlled preliminary of COVID-19 in patients 
targets examining the adequacy of this routine and uncovering that 6-week respiratory restoration altogether 
works on respiratory capacity, endurance, QoL, and mental status in post COVID patients. Under CT, 
patients with COVID-19 might have some leftover fibrotic sores in the lungs following current treatment and 
release conventions [6], which might influence the patient's respiratory capacity. Notwithstanding, our 
investigation we discovered that aspiratory work was fundamentally worked on following a month and a half 
of pneumonic restoration preparing. The explanation might be that the recovery preparing identified with 
respiratory muscles in respiratory restoration preparing, and respiratory muscles incorporate diaphragm, 
intercostal muscles, and so on, which assume a significant part in keeping up with respiratory capacity.  
Appropriate capacity prompts abdominal breathing with labial tightening, expands the extension scope of 
the pectoral muscle during breathing, urges patients to practice the diaphragmatic breathing during breathing 
to lessen chest wall movement, dials back the respiratory rate to diminish power utilization, and increments 
aspiratory ventilation and blood oxygen content [7]. Our activity perseverance estimates surveyed utilizing the 
6-min walk test prompted critical enhancements in practice limit, perseverance and strength for the mediation 
following a 6-weeks pulmonary  rehab  program. These outcomes resemble those announced by Giansanti 
[8], who detailed a critical improvement in 6MWD following 6–9 weeks of respiratory recovery, 
recommending an improvement in practice limit. Be that as it may, practice preparing is the center of 
respiratory restoration, its impact is influenced coincidentally, force, overall setting of activity preparing, and 
sensible exercise preparing emphatically affects the physical and emotional well-being and QoL of COVID-
19 patients [9]. Maki [10] et al. assessed an investigation of 2504 patients with persistent obstructive non 
illness who got practice mediation and tracked down that the patients' muscle strength expanded by 78%, 
muscle perseverance expanded by 92% and bulk expanded by 88%. The system of activity of activity preparing 
on COPD recovery is for the most part identified with the improvement of ventilation and gas trade work, 
cardiovascular capacity and appendage muscle work in patients [11]. Joined with our information, it is 
recommended that activity preparing has a critical enhancement for practice limit in COVID-19 patients. In 
our review, QoL was evaluated utilizing the SF-12 and mental status was estimated utilizing phQ 9, and there 
was an improvement in QoL and the mental status following a month and a half of pulmonary rehabilitation, 
which was genuinely huge. There was an intense reduction in tension and wretchedness among the members. 
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The explanation could be because of arrival of endorphins which inspire the general mind-set and brought 
about advancement of a solid mental state. Investigations have discovered that aspiratory recovery can work 
on the QoL of patients with COPD, asthma [12], cellular breakdown in the lungs after medical procedure 
[13]. The above outcomes should be additionally affirmed by tests and longer respiratory restoration 
examines. 
 
CONCLUSION: Six-week respiratory rehabilitation can improve respiratory function, QoL, Psychological 
status in patients with COVID-19. 
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