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ABSTRACT

One of the most common problems found in Chronic Pulmonary Obstructive Disease (COPD) patients is decreased tolerance 
to physical exercises, which increases the mortality rate and the frequency of hospitalization due to the weakening of respiratory 
function. This condition also leads to weak periphery and respiratory muscles. Pulmonary rehabilitation is the foundational 
treatment for COPD patients that can improve their training capacity, health-related quality of life and reduce the use of health-care 
facilities. In compliance with Global Initiative for Chronic Obstructive Lung Disease (GOLD) 2022 nonpharmacological initiative 
for COPD, patients are recommended to do physical activities within their capabilities, while observing physical distancing as a 
protective measure during the Coronavirus Disease 2019 (Covid-19) pandemic. Pulmonary telerehabilitation presents a feasible 
solution to overcome the obstacles faced by the healthcare industry to provide in-house rehabilitation programme at hospitals or 
other health centres. Therefore, it is our objective to study and evaluate the benefits and effectiveness of home-based pulmonary 
rehabilitation (HBPR). 
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BACKGROUND

COPD is a slow and progressive respiratory disease marked 
by persistent obstructed air flow and respiratory symptoms. 
It is caused by tobacco smoking, exposure to biomass fuel, 
pesticide, air pollution, and abnormal lung development 
[1,2]. COPD patients may deal with thinning muscle mass 
due to breakdown of proteins in the muscles which lead to 
skeletal muscle atrophy. The effects will be in the form of 
lower respiratory functions, decreased tolerance to physical 
activities, lower quality of life, and death [3]. 

Pulmonary rehabilitation is a form of intervention 
beneficial for COPD patients in which it can reduce 
breathing difficulty, anxiety, depression, hospital admission, 
increase health status as well as exercise tolerance [2,5]. In 

this current pandemic, it is not feasible for COPD patients 
to routinely visit health-care institutions to get medical 
rehabilitation. It is said that the risk of COPD patients 
infected with coronavirus pneumonia shows significant 
difference in terms of ICU observation, use of intubation and 
mortality, compared to non-COPD patients; although, the 
rate of COPD patients developing coronavirus pneumonia 
is not as high as previously thought [6]. Therefore, we 
offer an alternative to COPD patients to do a home-based 
pulmonary rehabilitation that is effective, safe and clinically 
improving their conditions. The telerehabilitation program 
will be monitored using the current communication 
technology to support the rehabilitation process which 
involves evaluation, monitoring, prevention, intervention, 
supervision, education, consultation and counselling [8].
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METHOD

•	 This research is a quasi-experimental study involving 
10 respondents with stable COPD

•	 Respondents were taught the procedures of the 
breathing techniques at one meeting at the hospital. 
Furthermore, the patient did the exercises at home 
independently which would then be monitored 
via videos sent by the research respondents to the 
researchers.

•	 Respondents will undergo with a frequency of 2 times 
a week for 1 month. Before and after undergoing 
exercise, the respondent underwent examination 
lung functional capacity was measured by 6MWD 
( 6 minutes walking Distance), Perceived exertion 
scale by mMRC (modified medical research council) 
and Borg, The severity of symptoms by CAT (COPD 
assessment test), The quality of life by SGRQ (St. 
George’s respiratory questionnaire) and changes 
muscle mass.

•	 There are several procedures of the breathing 
techniques performed by the participants: Pre-exercise 
participants inhaled fast-acting bronchodilators such 
as 2.5 mg Salbutamol and did light warm-up and 
stretching to prevent muscle strains for 5-10 minutes. 
Then, the participants performed breathing exercise 
which are consists of Breathing exercise, The Bird 
move, The No-Way move, The Whatever Move, The 
Fan, The Clucking Chicken, The Vampire move, The 
Beckoning, The Butterfly, The cool-down exercise [9].

•	 Participants had to perform each move/exercise in 10 
repetitions with the intensity of 13-minute duration. 
This upper-extremity exercise was based on the video 
previously shown by the researchers.

•	 The training session would be temporarily stopped if 
subjects reported muscle pain, breathing difficulty or 
headache. It would be resumed when the symptoms 
receded. After the training session was over, subjects 
did the cool-down exercise for 5-10 minutes.

•	 Statistical analysis was performed with Wilcoxon and 
Paired T-test.

RESULTS

On the whole, the characteristics of the respondents in our 
study were male with the most age group was 60-69 years, 
Height < 160 cm, Smoker with cigarette consumption > 30 
cigarettes/day and the degree of Brinkman index was severe. 
Prior to the intervention, an assessment was performed on 

the most exertion scale with an mMRC ≥ 2 and Borg with 
moderate dyspnea. The highest CAT was ≥ 10 and there 
are significant results on the muscle mass and the results 
of the SGRQ questionnaire interview before and after the 
intervention.

A lung tele-rehabilitation intervention in the form of home-
based breathing and upper-body exercises was implemented 
on 10 study samples of COPD stable patients. After 4 weeks 
of home training with twice-a-week frequency, the results 
showed significant improvement, with p-value < 0.05, in the 
increased 6MWD value (16.4 ± 4.45 to 19.8 ± 3.64), mMRC 
(1.90 ± 1.10 to 0.90 ± 0.87), Borg (3.05 ± 1.53 to 1.40 ± 1.42), 
CAT (15.7 ± 6.63 to 11.8 ± 5.24), muscle mass (28.36 ± 2.89 
to 31.86 ± 3.97) and SGRQ Symptoms questionnaire (60.87 
to 45.47), Activity questionnaire (60.87 to 45.47), Impact 
questionnaire (33.85 to 24.19).

DISCUSSION

In this study, we did an observation based on several previous 
studies conducted on several parameters of COPD patients 
namely:

Croitoru et al. performed 6MWD, mMRC, and SGRQ 
intervention tests on COPD patients by doing a 7-week, 3 
times-a-week lung rehabilitation which yielded positive final 
results [10]. Another intervention also showed increased 
6MWD in COPD or Interstitial Lung Disease (ILD) patients 
who undertook pulmonary rehabilitation for 22 weeks [11].

Wuytack et al. did a comparative study in which no significant 
difference was found between in-house/hospital and home-
based lung rehabilitation or physical exercise [12]. Similarly, 
our research also showed a significant improvement in the 
quality of life of COPD patients.

Vasilopoulou et al. studied on the effectivity of home-based 
telerehabilitation as opposed to rehabilitation at hospitals. 
There was a decrease of acute exacerbation risk as well as 
that of CAT scores of COPD patients after 14 months of 
rehabilitation [13]. 

Jipa Duna et al, conducted a research on 10 patients undertaking 
a rehabilitation program (5 COPD, 2 Bronchiectasis, 1 Cystic 
Fibrosis, 1 Lung Cancer and 1 Idiopathic Pulmonary Fibrosis 
patients). At the end of the training program there was an 
increase in muscle mass [14]. 

Based on the results of the aforementioned researches, it 
can be concluded that pulmonary rehabilitation is greatly 
advantageous, be it conducted at home or in health centres. 
Lung rehabilitation can also improve functional capacity, scale 
of breathlessness, quality of life, degree of severity and muscle 
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mass. In addition, particularly during the pandemic, home-
based rehabilitation can reduce the number of hospital/health 
centre visitations and lower the risk of exposure/infection 
while being in the health-care institutions.

This research also reveal the effectiveness of upper limb 
exercises and breathing exercises in COPD stable patients. 
Although this study has limitation such as researcher cannot 
directly evaluate participants when doing exercises, only 
videos sent by participants and cannot confirm whether 
the participant underwent a rehabilitation program with 
excessive or less frequency while doing the recommended 
exercise. Unexpectedly, the results of this research offered 
satisfactory results in stable COPD patients who undergo 
home-based pulmonary rehabilitation obediently and as 
recommended.

LIST OF ABBREVIATIONS

COPD : Chronic Obstructive Pulmonary Disease

GOLD : Global Initiative for Chronic Obstructive Lung Disease

COVID-19: Coronavirus Disease 2019

HBPR : Home-Based Pulmonary Rehabilitation

6MWD  : 6 minutes walking Distance

mMRC  : Modified Medical Research Council

CAT  : COPD assessment test

SGRQ  : St. George’s respiratory questionnaire

ILD : Interstitial Lung Disease
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