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Background: Coronavirus disease 2019 (COVID-19) caused by a new Betacoronavirus severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is currently a global pandemic. Gathered 
clinicopathological evidence in COVID-19 patients shows that alveoli injuries and interstitial changes are 
the major mechanisms of impaired O2/CO2 exchange. Few rehabilitation exercises concerning COVID-19 
patients were reported. Here, we present a modified version of rehabilitation exercises based on the 
underlying mechanism of the disease to mild cases of COVID-19. These exercises aimed to improve the 
pulmonary function of patients and ease the expectoration process. Additionally, an essential branch of 
Traditional Chinese Medicine (TCM) named acupressure was integrated into the exercises to facilitate the 
recovery and maintenance of pulmonary function.
Methods: From March 4, 2020 to May 5, 2020, a total of 60 COVID-19 patients who completed the full 
course of MRE were enrolled in this observational study. The diagnostic and classification criteria were based 
on the 7th edition of Diagnosis and Treatment Guideline of COVID-19 published by the National Health 
Commission of the People’s Republic of China. We prospectively gathered patients’ reported outcomes 
concerning respiration-related symptoms at four different time points, including: (I) at admission; (II) at the 
time of hospital discharge; (III) two weeks after discharge; (IV) four weeks after discharge. The reported 
respiratory symptoms included dry cough, productive cough, difficulty in expectoration, and dyspnea.
Results: In total, 60 confirmed mild COVID-19 cases were enrolled with a median age of 54 years old. The 
baseline prevalence for dry cough, productive cough, difficulty in expectoration, and dyspnea were 41.7%, 
43.3%, 35.0%, and 50.0%, respectively. The pronounced decline in symptom prevalence was recorded over 
time. Interestingly, four weeks after discharge, we noticed a lower remission rate in productive cough and 
difficulty in expectoration.
Conclusions: The modified rehabilitation exercises were retrieved from the Eight-Section Brocade, and are 
specifically designed for rehabilitation of COVID-19 patients at home or health facilities. Based on current 
findings on pronouncedly improved remission rate in respiratory symptoms, we recommend the MRE as suitable 
rehabilitation exercise to smooth respiration and ease the expectoration process in mild COVID-19 cases.
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Introduction

Coronavirus disease 2019 (COVID-19) is an infectious 
disease caused by a new Betacoronavirus severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2). In 
early December 2019, it began to draw public’s attention. 
Over time, COVID-19 has increasingly been recognized 
as an important global public health concern. On January 
30, 2020, the World Health Organization (WHO) declared 
the outbreak a public health emergency of international 
concern (PHEIC) (1). Later, on March 11, 2020, the 
WHO named that COVID-19 can be characterized as a  
pandemic (2) after assessing the infection rates. According 
to the WHO, the flare of COVID-19 has spread to 216 
countries, areas or territories with more than 7,800,000 
confirmed cases and 431,541 deaths (3).

Clinical pictures of COVID-19 may vary from slight 
discomfort to more severe consequences such as dyspnea, 
hypoxia, respiratory failure and the worst of all, death (4). 
In a report released from the Chinese Center for Disease 
Control and Prevention, approximately 44,500 confirmed 
cases were classified as mild (81%), severe (14%) and critical 
(5%) based on disease severity (4).

Despite the little information on the pathogenesis of 
COVID-19, complementary pathological and radiographic 
findings have revealed the characteristics of SARS-CoV-2 
infection. An autopsy report of a 50-year-old male patient 
showed bilateral diffuse alveolar damages with cellular 
fibromyxoid exudates, along with characteristics of acute 
respiratory distress syndrome (ARDS) such as pneumocytes 
desquamation, hyaline membrane formation, and interstitial 
mononuclear inflammatory infiltrates (5). Radiological 
findings of COVID-19 include ground grass opacity, 
interlobular septal thickening and patchy consolidation (6-8).

The current management strategy for COVID-19 
is mainly supportive care, whereas specific anti-virus 
medications and vaccines are still being developed. Based 
on the current laboratory and clinical evidence, it is clear 
that the key factors causing COVID-19 patients’ pulmonary 
function abnormalities (e.g., O2/CO2 exchange impairment, 
ventilation difficulty) are alveolar injuries and interstitial 
changes, which brings up the discussion of specified 
treatment and rehabilitation care in accordance with the 
underlying pathogenesis of the disease process.

Most patients, particularly those diagnosed with mild 
cases can recover from the disease. However, during the 
period of rehabilitation, preexisting respiratory symptoms 
such as dry cough, sputum production can progress for 

some time. This can result in decreased quality of life. 
For certain groups of the population, mainly the elderly 
and patients with preexisting respiratory disorders 
(e.g., COPD, restrictive lung diseases), it is difficult to 
expectorate smoothly due to weakened respiratory muscles. 
Currently, various exercises are introduced to help tackle 
the above problems along disease recovery process (9-13).  
However, most of them focus only on the training of 
respiratory muscles, without paying attention to the 
specific pathological alterations of COVID-19. In this 
regard, we designed a modified version of rehabilitation 
exercises, aiming to smooth respiration and ease the process 
of expectoration. We present the following article in 
accordance with the STROBE reporting checklist (available 
at http://dx.doi.org/10.21037/apm-20-753).

Methods

Study participants

From March 4, 2020 to May 5, 2020, 60 patients with mild 
COVID-19 from Huoshenshan Hospital were voluntary to 
complete the full course of MRE. The diagnostic criteria 
were based on the 7th edition of Diagnosis and Treatment 
Guideline of COVID-19 published by the National Health 
Commission of the People’s Republic of China (14).  
Patients presented with mild symptoms and no CT evidence 
of pneumonia on admission were listed as mild cases after 
confirmation of positive real-time polymerase chain reaction 
(RT-PCR) results, sequencing of highly homologous viral 
gene regions, or positive SARS-CoV-2 pathogen antibody 
testing. Patients who could not complete the full course of 
MRE or refuse to report their symptom severity over time 
were excluded.

Ethical statement

The current study was approved by the Huoshenshan 
Hospital ethics committee (No. IEC-AF-SL-02) and inform 
consent was obtained from each participant who had been 
recruited. The study conformed to the provisions of the 
Declaration of Helsinki (as revised in 2013).

Training techniques

The modified rehabilitation exercise (MRE), retrieved from 
Chinese martial art Eight-section Brocade, is a full-body 
exercise designed to reduce total airway resistance, smooth 
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fresh airflow and improve O2/CO2 exchange efficiency. 
MRE can be divided into four sets: Overhead Chest and 
Shoulder Stretch (1st set), Standing Heel Raises and Upper 
Body Acupressure (2nd set), Upper Body Rotation (3rd set) 
and Hand Acupressure Massage (4th set). Detailed training 
techniques for each set of exercises are provided below. A 
video demonstration of the MRE was also available (Video 1).

Set 1: overhead chest and shoulder stretch (1 set of 2 
repetitions)
Starting off deep inspiration to expand the chest fully while 
stretching the chest and shoulder in an upright position to 
maximally open up alveolar sacs, providing sufficient space 
for O2/CO2 exchange. The emphasis here is to hold a breath 
at the end of each inspiration. Besides one can narrow the 
space between lips during expiration to create certain airway 
resistance, thus preventing potential airway collapse in some 
patients.

Set 2: standing heel raises and upper body acupressure 
(2 sets of 12 repetition)
The 2nd set of MRE is standing heel raises while applying 
upper body acupressure by patting the Yunmen acupoint 
(Figure 1). The rationale for this is that constant up-and-
down body movements through heel raise aid in loosening 

the adherence between mucus and the epithelial lining of 
the respiratory tract. Additionally, from the perspective of 
Traditional Chinese medicine (TCM), applying pressure on 
lung-associated acupoints will smooth the breathing activity 
as well as the expectoration process.

Set 3: upper body rotation (1 set of 4 repetitions)
The 3rd set is upper body rotation while patting the lateral 
side of the thoracic cavity. The angular momentum initiated 
by the rotating motion of the thorax plus the vibration 
produced by patting will further ease the process of mucus 
clearance.

Set 4: hand acupressure massage (3 sets of 12 
repetitions)
The last set of MRE is to massage the three lung-associated 
acupoints on each hand. In consideration of finding a 
balance between the physical load of the exercises and 
the limited physical capacity of patients. We designed the 
last set to be simple hand exercise which only requires the 
patients to massage three lung meridian acupoints named 
Shaoshang, Yuji and Lieque (Figure 1), aiming to facilitate 
the recovery of patients’ respiratory function and combat 
fatigue.

The full course of MRE is 6–8 repetitions. We suggest 
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Figure 1 Locations of essential acupoints. (A) Yunmen, located in the infraclavicular fossa, 6 cun lateral to the anterior median line; (B) 
Shaoshang, located 0.1 cun posterior to the thumb nail (radial side); (C) Yuji, located on the midpoint of the 1st metacarpal (radial side); (D) 
Lieque, located in the fossa superior to the styloid process of the radius. Detailed technical aspects are described in the text. One cun is equal 
to the length between the distal interphalangeal joint and the proximal interphalangeal joint on the middle finger.
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patients to do these exercises at least twice a day.

Study design

We prospectively collected patient’s reported outcomes 
regarding the severity of their presented respiratory 
symptoms on four different time points: first at admission, 
second at the time of discharge, then two and four weeks 
after they were discharged. The reported respiratory 
symptoms included dry cough, productive cough, difficulty 
in expectoration and dyspnea.

Statistical analysis

The remission rate of each respiratory symptom was 
calculated via the frequency module of SPSS version 26 
(SPSS, Inc, Chicago, Illinois, USA). The trend of remission 
rates was depicted using GraphPad Prism 8.0 (GraphPad 
Software, La Jolla, CA, USA).

Results

Clinical information of the study population

Overall, 60 confirmed mild COVID-19 cases were enrolled for 
analyses. Among them, 39 (65%) were male, and the median 
age was 54 with an interquartile range (IQR) of 38–62.

Self-reported severity of respiratory symptoms development

Descriptions of the investigated respiratory symptom 
prevalence at four different time points were presented in 
Table 1. The baseline prevalence for dry cough, productive 
cough, difficulty in expectoration and dyspnea were 41.7%, 
43.3%, 35.0% and 50.0%, respectively, which all decreased 
pronouncedly over time. After one month, the prevalence 
rate was 11.7% in dry cough, 11.7% in productive 
cough, 8.3% in difficulty in expectoration, and only 15% 
of patients reported dyspnea as a remained symptom. 
According to the depicted remission rate of these clinical 
manifestations at four different time points (Figure 2), 
patients with mild cases who performed MRE had a higher 
remission rate compared to the baseline values. It was worth 
mentioning that refractory symptoms still persisted in some 
patients, which contributed to a lower remission rate in 
productive cough and difficulty in expectoration four weeks 
after discharge.

Discussion

In the past few decades, various rehabilitation therapies 
have been applied to facilitate the recovery process 
of patients with respiratory diseases. van der Lee et 
al. reported after-hours respiratory physiotherapy for 
patients with community acquired pneumonia (CAP) in 

Table 1 Over-time prevalence of self-reported respiratory symptoms in mild COVID-19 cases

Self-reported respiratory symptoms
Time point n (%)

At admission At discharge 2 weeks after discharge 4 weeks after discharge

Dry cough

Yes 25 (41.7) 10 (16.7) 9 (15.0) 7 (11.7)

No 35 (58.3) 50 (83.3) 51 (85.0) 53 (88.3)

Productive cough

Yes 26 (43.3) 12 (20.0) 6 (10.0) 7 (11.7)

No 34 (56.7) 48 (80.0) 54 (90.0.) 53 (88.3)

Difficulty in expectoration

Yes 21 (35.0) 4 (6.7) 3 (5.0) 5 (8.3)

No 39 (65.0) 56 (93.3) 57 (95.0) 55 (91.7)

Dyspnea

Yes 30 (50.0) 13 (21.7) 12 (20.0) 9 (15.0)

No 30 (50.0) 47 (78.3) 48 (80.0) 51 (85.0)

COVID-19, coronavirus disease 2019.
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Australia (9). Elsewhere, a study evaluated a community-
based pulmonary rehabilitation involving upper and 
lower limb duration training on patients suffered from 
chronic obstructive pulmonary disease (COPD), the 
results of which were characterized to be safe, feasible and  
effective (10). A randomized controlled trial (RCT) 
of integrated physical therapy focusing on pulmonary 
function training and active upper limb exercise carried 
out by López-López et al. showed improved physical  
and functional performance in elderly patients with 
pneumonia (11). Although different rehabilitation therapies 
seemed to show positive effects on patients with various 
respiratory diseases, an RCT study carried out by Greening 
et al. indicated early rehabilitation intervention in patients 
with acute exacerbation of chronic obstructive pulmonary 
disease (AECOPD) did not reduce the risk of hospital 
readmission rate but increased mortality (12).

The vast majority of pulmonary rehabilitation exercises 
mainly focused on improving pulmonary function through 
muscle function training (10,11,13), and the selected 
subjects were mostly COPD patients (10,12,13). Exercises 
designed for COPD patients mainly shed light on 
improving airflow limitation due to irreversible airway and 
alveolar alterations. Expiratory muscle function training 
was emphasized in such studies to ensure CO2 exhalation. 
Distinct pathological differences hinder the applications 

of these exercises on the rehabilitation of COVID-19 
patients. Till now, little attention has been payed to the 
design of rehabilitation exercises based on the underlying 
pathogenesis of the disease. Moreover, with the increasing 
number of COVID-19 patients worldwide, urgent actions 
are required to design suitable rehabilitation exercises to 
enhance the patient recovery process. In this regard, we 
proposed the MRE to COVID-19 patients.

The current study found that pronounced improvement 
occurred in all four investigated respiratory symptoms in 
COVID-19 patients who performed the MRE during both 
hospitalization and quarantine period. The improved rates 
were the fastest during hospitalization, which remained 
relatively constant during the next study time point. 
However, relapsed symptoms such as productive cough and 
difficulty in expectoration were observed in the fourth time 
point.

We recommend several perspectives based on the current 
findings. First, the declined remission rate indicated that 
the MRE may relieve respiration-related symptoms. The 
primary purpose of performing the MRE is to smooth the 
expectoration via sequential steps involved in the exercises. 
Surprisingly, patients who completed the full course of 
the MRE also experienced relieved symptoms of dyspnea 
and dry cough. Second, though a higher recovery rate was 
noticed four weeks after discharge compared to baseline 
prevalence, lower remission rates were also observed. 
During the follow-up process, some patients reported 
that they had a brief pause of performing MRE 2 weeks 
after discharge due to multiple reasons. The exact time 
and duration of pausing the MRE could not be recalled 
precisely. Thus, no scientific data could be transformed and 
analyzed. We suspected that pausing the MRE could be 
attributed to the reduction of remission rates.

There are two distinguishing features of MRE, that 
is, essential theories of TCM on pulmonary function 
maintenance are integrated into the exercises. Second, 
the respiratory exercise in MRE, is accordingly designed 
to fit the underlying mechanism of respiratory function 
impairment caused by SARS-CoV-2 infection.

The MRE is originated from ancient Chinese martial 
art the Eight-Section Brocade. It has been suggested to 
play an important role in human endocrine (15), CNS, and 
cardiopulmonary systems (16). Additionally, acupressure, 
a form of massage therapy utilizing pressure with thumbs 
or fingertips to stimulate discrete points on the body for 
relief of a variety of symptoms, is integrated into MRE 
for rehabilitation of mild COVID-19 cases (17). From the 
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Figure 2 Over-time alterations in respiratory symptom remission 
rates. Pronounced improvement in respiration-related symptoms in 
mild COVID-19 patients who performed the full course of MRE 
during the follow-up period. The maximum slope for the remission 
rate of each symptom occurred during the hospitalization period. 
Among the four investigated symptoms, the remission rate of 
“productive cough” and “difficulty in expectoration” dropped one 
month after hospital discharge, while remission rates of “dyspnea” 
and “dry cough” continue to increase. COVID-19, coronavirus 
disease 2019.
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perspective of TCM, stimulating certain acupoints through 
acupressure relieves the respiratory symptoms and improve 
pulmonary functions. In the 2nd and 4th sets of MRE, lung-
associated acupoints (Yunmen, Lieque, Yuji and Shaoshang) 
acupressure massage (Figure 1) helped to smooth breathing 
activities and ease the expectoration process.

To date, research regarding the pathophysiology of 
COVID-19 is still limited. However, gathered evidence 
based on laboratory findings and clinicopathological 
characteristics of COVID-19 patients suggest that a 
large amount of mucus secretion in the airway impedes 
the process of ventilation and alveoli injuries, together 
with interstitial changes are underlying mechanisms of 
impairment of gas exchange. Consequently, we targeted 
reversible pulmonary alterations such as mucus impediment 
and interstitial liquid accumulation, and designed specific 
sets of an exercise to maximize the space of alveolar sacs 
(set 1) as well as to speed up the mucus clearance process  
(set 2 and set 3).

A previous study suggested that early rehabilitation 
exercise in patients with the exacerbated disease is associated 
with a higher mortality rate (12). Therefore, we are cautious 
about both the timing of exercise implementation and 
selection of patient population according to disease severity. 
Considering the balance between physical load and physical 
capacity of the patients, we hereby recommend patients 
who are characterized as mild COVID-19 cases to carry out 
the exercises daily.

Currently, MRE is well received by patients in Wuhan 
due to its simplicity and potential benefit for nearly all 
age groups. However, MRE is only implemented in a 
small group of patients in Huoshenshan Hospital. Further 
studies are required to validate the effectiveness of this 
rehabilitation exercise.

In summary, the modified rehabilitation exercises are 
specifically designed for rehabilitation of COVID-19 
patients at home or health facilities. Currently, it is 
only recommended for the mild COVID-19 patients. 
Incorporated with well-designed movements that based 
on TCM theories and specific mechanisms of SARS-
CoV-2 infection, MRE is hereby considered as suitable 
rehabilitation exercise to smooth respiration and ease the 
expectoration process.
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