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Background - Covid-19 infection caused by a virus known as SARS CoV-2, has created a complex 
scenario for global health, with various types of complications and functional impairments in millions of 

individuals recovering from the disease, Post Covid-19, symptoms have been seen beyond 3 weeks and up to 1 year following the 
acute illness. The most common symptoms are breathlessness due to impaired lung functions and weakness due to physical 
deconditioning.  To study the effect of aerobic interval training on level of perceived exertion, dyspnea and saturation of Aim –
oxygen on post Covid-19 symptoms. 41 patients were subjected to a 4–6-week period of aerobic interval training Methodology – 
followed by an assessment of outcome measures such as MMRC scale, Borg Scale and Oxygen saturation measurement.  
Conclusion – Aerobic interval training is highly effective in reducing perceived exertion, improving dyspnea and oxygen 
saturation in post Covid-19 patients.
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INTRODUCTION
Post Covid-19 patient symptoms may range from dyspnea at 
rest and/or during activities of daily living (ADLs), They often 
need prolonged oxygen support for prolong and have a 
reduction in cardiorespiratory endurance and peripheral 

1,2,3muscle strength.  They are also at risk of lung parenchymal 
damage, impairment of respiratory muscles and secondary 
infections that can affect other organs leading to persistent 
and signicant adverse impact on their health. It also 
increases the risk of post-traumatic stress disorders, 
depression, anxiety and affects professional performance as 

2,3well impedes social interactions.

About 10% of patients remain unwell beyond 3 weeks, and a 
5smaller proportion for months thereafter.  Patients who had 

signicant respiratory illness may be beneted from 
pulmonary rehabilitation which focuses on personalised 
evaluation and management. This includes exercise training, 
education and behavioural modication designed to improve 

1,4,11the physical deconditioning and psychological conditions.  
Covid-19 pulmonary rehabilitation can also be delivered by 
various virtual models like videos, pamphlets, telephonic 

1,2,3,4,6,7,8,10,12support, and online classes.

This study was conducted on available guidelines to see the 
effects of aerobic interval training on work of breathing, 
saturation of oxygen and rate of perceived exertion in Covid-
19 patients.

MATERIALS AND METHODOLOGY –
41 Post Covid-19 patients fullling the inclusion criteria were 
included in this study. The inclusion criteria were post Covid-
19 patients with clinical ndings like fatigue during ADLs, 
muscle weakness, difculty in breathing, oxygen saturation 
ranging from 88% to 94%, and need of oxygen support ≤ 4 
litres/min or on room air. Exclusion criteria were unstable 
hemodynamic status and/or unable to cope up with virtual 
training.

Commons complaints from most of the patients were difculty 
in breathing on mild exertion and sometime even at rest, 
weakness, dry cough, and body ache. Few patients also 
required oxygen support on initial stage of exercise as well at 
rest. Prior to the rehabilitation intervention, all patients 

underwent a detailed assessment and explained about the 
rational and purpose of the study. This was carried out through 
telephonic interview and video call. Following this, the 
treatment protocols, in the form of pamphlets and videos of 
aerobic exercise, were posted electronically to the patient. 
They were taught to take their own pulse manually and then 
conrm it with their home oximeter which also recorded the 
baseline oxygen saturation. MMRC scale was taken on rst 
day and after each one week through telephonic interview The 
Borg's scale was lled up. All patients were asked to maintain 
a diary monitoring their vital parameters, information related 
to any limitations or discomfort during or post exercise and if 
required, patients were offered supervision by physiotherapist 
through video conferencing.

Aerobic interval training was given with coordination of 
respiration i.e., during exion slow and deep inspiration and 
relaxed expiration during extension. Training was initiated 
with mild intensity of exercise of large group of muscles of 
upper limb and lower limb. Frequency of exercise was twice a 
day for 4 to 6 weeks. A rest of 1-3 minutes followed by each set 
of exercise and patients were informed to do diaphragmatic 
breathing during interval. A total duration of exercise was 
ranging from 30 to 40 minutes. Following all sets of exercises 
patients were instructed to walk for at least 5 minutes. This 
duration was gradually increased as per individual 
performance and control on their work of breathing. A total of 
10-15 minutes rest was given between the walking and 
exercise. Out of 41 patients, 12 patients were on 1-4 L/min of 
oxygen support. The same protocol was maintained for these 
patients with their oxygen support continued for the 1st week 
and then tapered down following adequate rest and dyspnea 
relieving exercises. Emphasis was given to dyspnea reliving 
posture as well energy conservation therapy. Airway 
clearance therapy like coughing and hufng as well active 
cycle of breathing was taught to all patients as basic 
treatment and guided accordingly.

Prior, during and post exercise MMRC scale for dyspnea, Borg 
Scale for rate of perceived exertion and SpO2 was noted. 
Progressions of exercise were done as per individual needs, 
and response to outcome measures. 

Statistical Analysis –
Statistical analysis was performed by using SPSS version 
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16.0. Paired t-test was performed to analyse the MMRC scale, 
Borg Scale and SpO2 level for pre & post aerobic interval 
training. The p value of < 0.05 was considered to be 
statistically signicant.

RESULT –
41 patients were included in the study, out of which 27 were 
male and 14 were female. A baseline data as mentioned in 
table – 1

Table 1 – Baseline Date Of The Post Covid Patients

Paired t-test was performed to analyse the level of signicance 
for pre & post aerobic interval training in MMRC scale, Borg 
Scale and SpO  level. 2

Table – 2 Outcome Measures – Pre And Post Aerobic Interval 
Training

At 40 degree of freedom 5% signicant limit of 't' is 2.02. The 
observed t value for MMRC, Borg Scale and SpO  is 12.58, 2

16.73 & 22.24 times the standard error respectively; these 
proved that the aerobic interval training is highly effective in 
controlling dyspnea, perceived rate of exertion and improving 
saturation of oxygen. ('t' = 12.58 (MMRC), ('t' = 16.73 (Borg 
Scale), ('t' = 22.24 (SpO ), P < 0.001, highly signicant).2

DISCUSSION –
This interventional study was designed to evaluate the effect 
of aerobic interval training in post Covid-19 patients. Novel 
nding of the study is as follows – 4 to 6 weeks of aerobic 
interval training is highly effective in improving patient's rate 
of perceived exertion, dyspnea and saturation of oxygen.

A total of 41 patients were included in the study out of which 12 
patients were on oxygen therapy. For them initially rst week 
all the exercises were performed with oxygen with more focus 
on diaphragmatic breathing and energy conservation 
techniques. After a week and gradually the exercises were 
progressed without oxygen support with strict monitoring of 
SpO2 and other vitals. The remaining 29 patients were treated 
with individualise protocol of aerobic interval training as 
mentioned above. In 3 out of 41 patients, the exercises were 
continued for 8 weeks. 6 patients recovered within 2 weeks 
whereas rest of 32 patients successfully completed 4-6 weeks 
of training with good recovery. Throughout the 6 week all 
patients were instructed to maintain work diary with real time 
monitoring and any events that's limits their exercises. If 
required, patients were guided and monitored through video 
conferencing.

European Respiratory Society & American Thoracic Society 
have suggested a patient tailored approach of early 
mobilization as well exercise training and airway clearance is 
effective in restoration of patient's muscular, physical, and 
mental status.4 An Italian Statement also suggested 
pulmonary rehabilitation in post Covid-19 could improve 
symptoms, functional capacity and quality of life through an 
aerobic exercise with initial intensity <3.0 METs with 

1 progressive increase of intensity based on symptoms.

Post Covid-19 patient have a signicant reduction in physical 
activity as well difculty in breathing and pulmonary 
rehabilitation plays a major role. A recent guideline given by 

Santana etal on pulmonary rehabilitation after Covid-19 also 
recommended Physical exercises must be adapted to 
individual needs and limitations of patients and symptoms 
during physical exercise (such as dyspnea, desaturation, and 
fatigue) should be taken into consideration. They also 
suggested 6-8 weeks of light intensity aerobic exercise as well 
strength training via tele-rehabilitation and video 

2conferencing.

After literature review of 40 recent articles of pulmonary 
rehabilitation of post covid 19 by Md Abu Bakar Siddiq; also 
suggests that in post Covid -19 cases, oxygen therapy, early 
mobilization, airway clearance, aerobic exercise, gradual-
graded limb muscle resistance exercise, nutritional and 
psychological interventions are important measures to be 
offered for improvement in their symptoms.8 A recent study 
done by Elisabetta Z etal.  on post covid 19 patients also found 
signicant improvement in dyspnea as well physical activity 

9status.

A pi lot  s tudy on short  term ef fect  of  respiratory 
telerehabilitation on Covid 19 patient done by Gonzalez-
Gerez JJ etal also concluded that 1 week of telerehabilitation 
program based on respiratory exercises is effective, safe, and 
feasible in COVID-19 patients with mild to moderate 

10symptomatology in the acute stage.

Physical distancing is strongly recommended in Covid-19 as it 
is an extremely infectious disease this makes the traditional 
approach of outpatient pulmonary rehabilitation practically 
impossible to carry out. Tele- rehabilitation is an effective 
alternative method as shown in our study.

The small sample size and few outcome measures are the 
limitations of our study, but we hope this will stimulate future 
research in more severely affected patients and include more 
objective measures such as pulmonary function test. Future 
research can be done along with combine training of aerobic 
exercise and strength training through large sample size.

CONCLUSION –
4-6 weeks of aerobic interval training is highly effective in 
reducing the rate perceived exertion, improving dyspnea and 
oxygen saturation in post Covid-19 patients.
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N Mean ± SD

Age 41 50.98 ± 9.79

Male 27

Female 14

Mean SD t test P Value

MMRC 1.51 0.75 12.58 < 0.001

Borg Scale 1.84 0.69 16.73 < 0.001

SpO2 5.56 1.62 22.24 < 0.001
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