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Abstract: Chronic obstructive pulmonary disease (COPD) is a complex and serious disease that is
characterized by dyspnea, fatigue, decreased exercise tolerance, peripheral muscle dysfunction, and
mood disorders. These manifestations are successfully treated with pulmonary rehabilitation, a com-
prehensive intervention and holistic approach designed to improve the physical and psychological
condition of people with COPD. Exercise is a big component of pulmonary rehabilitation programs,
but the efficacy of non-traditional forms of exercise as used in alternative medicine is poorly under-
stood. Here, we aim to address this gap in knowledge and summarize the clinical evidence for the
use of traditional exercise regimens in the pulmonary rehabilitation of COPD patients.
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1. Introduction

Chronic obstructive pulmonary disease (COPD) is a progressive lung disease that is a
leading cause of chronic morbidity and mortality worldwide and creates a huge economic
burden on patients and society. Cigarette smoking is considered as the major induction
factor for COPD. The pathological mechanisms of COPD are not fully understood, but
inflammatory mechanisms, oxidative stress, and protease–antiprotease imbalance are
found as main factors involved in the development of COPD [1,2]. Drug intervention using
antibiotics, inhaled corticosteroids, bronchodilators, and other medicines are widely used
in clinical for COPD patients [3]. However, the side effects such as osteoporosis, heart rate
disturbance, and increased probability of infection are frequently found with drug use [4,5].
Moreover, physical inactivity is common in COPD patients, resulting in an impaired health
status and increasing rates of hospitalization and mortality [6]. On the basis of these current
reasons, pulmonary rehabilitation has the greatest positive effect of any current therapy on
exercise capacity in COPD, which appears to be particularly important.

According to the American Thoracic Society (ATS) and the European Respiratory
Society (ERS), pulmonary rehabilitation is a comprehensive intervention based on a thor-
ough patient assessment followed by patient-tailored therapies that typically consist of,
but are not limited to, exercise training, education, and behavior change. The aim of this
comprehensive intervention is to improve the physical and psychological condition of
people with chronic respiratory disease and to promote the long-term adherence to health-
enhancing behaviors [7]. Patients with chronic obstructive pulmonary disease (COPD)
have lower muscle function and are less active [8,9], emphasizing the importance of pul-
monary rehabilitation (PR) for COPD management. Indeed, pulmonary rehabilitation has
been shown to improve a COPD patient’s physical capacity, dyspnea, fatigue, endurance
capacity, and health-related quality of life [10]. Here, we summarized the main effects
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of pulmonary rehabilitation management in patients with COPD, focusing on treatment
regimens originating in traditional medical practices.

2. Exercise Training Modalities for Pulmonary Rehabilitation

Exercise training is the cornerstone of pulmonary rehabilitation, and several models
of exercise training have been performed on COPD patients to improve their whole-body
exercise tolerance. In addition to traditional training modalities, Tai Chi, Yoga, Daoyin, and
walking training have all been recommended as important components of many pulmonary
rehabilitation programs [11].

Tai Chi is a Chinese recreational exercise that is based on yin and yang principles and
includes a series of slow and rhythmic circular motions [12]. Numerous studies have found
that Tai Chi improved the lung function, exercise capacity, health status, quality of life, and
mental status in COPD patients and is recommended as an exercise regimen for people with
COPD [13,14]. Tam et al. demonstrated that Tai Chi increased respiratory function, activity,
as well as health status and alleviated the deterioration of COPD patients [15,16]. A study
of 42 COPD patients who received supervised Tai Chi training twice a week for a total of
12 weeks found an increase in quadriceps muscle strength, balance, the incremental and
endurance shuttle walk test, health status, and mood status [17]. Both Pan and Hu’s studies
went on to provide the preliminary evidence in randomized clinical trials that Tai Chi
enhances lung function and exercise capacity [18,19]. Moreover, in a meta-analysis, Tai Chi
was found to enhance lung function, exercise capacity, health status, quality of life, and
mental status of COPD patients [20].

Daoyin is a kind of mind–body exercise including Tai Chi, Qigong, and Baduanjin.
It incorporates a series of designed movements and mind regulation with controlled
breathing exercises. Li’s group suggested that pulmonary Daoyin is a suitable exercise
option for COPD patients as it provides respiratory muscle training with special breathing.
Specifically, through a randomized controlled study that included 464 COPD patients in
11 research centers in China, they conducted and demonstrated the efficacy of pulmonary
Daoyin (PD) in patients with COPD. The results showed that the PD program was able
to improve the activity tolerance level and satisfaction of COPD patients and enrich the
traditional Chinese medicine rehabilitation technology of COPD [21,22]. This work was
cited as "rehabilitation technology with Chinese characteristics" by GOLD 2019, providing
the first international guidance and reference of PD application for COPD patients.

Yoga originated from ancient India. It is a holistic approach including body posture,
breath control, and concentration [23,24], in which it is said that the exercise may coordinate
the individual self with the transcendental self [25]. A number of studies have shown the
beneficial role of Yoga in COPD patients. In a short-term study, Schultz and his colleagues
suggested that daily-based Yoga improved a COPD patient’s lung function and quality
of life [26]. Additionally, Yoga-derived techniques for slower and deeper breaths have
been reported to improve resting gas exchange which can induce favorable respiratory
changes in COPD participants, with the more severe patients acquiring more benefits
from this exercise intervention [27]. In coal miners with COPD, Yoga interference could
reduce declines in dyspnea and fatigue and increase functional performance [28]. In
COPD patients, dyspnea is considered as a major cause of depression, anxiety, and even
disability [29]. A Yoga treatment regimen is reported to increase physiological measures of
lung function in patients with COPD. For example, the transfer factor of lung for carbon
monoxide (TLCO) was increased with yoga [30]. Consistently, Yoga training has declined
dyspnea-associated negative psychologic well-being such as distress and anxiety [31].

Traditional training modalities including aerobic, resistance, and upper limb training
have been showed to be beneficial among individuals with COPD. Endurance training of
the lower limb muscles is the most commonly used aerobic training modality and is feasible
in the PR program for patients following hospital discharge after an acute exacerbation of
COPD [32]. Walking- and cycling-based exercise are preferred modes for endurance exercise
training in the pulmonary rehabilitation for COPD patients. It is well studied that 3 months
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of the Nordic walking exercise program greatly improved walking intensity and the six-
minute walking distance of COPD patients [33]. Another report illustrated that ground
walking training significantly increased the endurance shuttle walk time [34]. Moreover,
water-based walking seems to effectively improve the quality of life of COPD patients
and those with physical comorbidities, and it is favorable for patients with obesity and/or
arthrosis of the hip/knee/lower back [35]. While cycling training focuses on the quadriceps
muscles [36], interval training is another aerobic training modality that is usually based
on a maximal cardiopulmonary exercise test performed on a stationary bike for patients
who are unable to perform or sustain high-intensity exercise due to dyspnea or fatigue [7].
Peripheral muscle dysfunction and its consequences have been reported in COPD patients,
and resistance training aimed to train different aspects of muscle function such as strength
and endurance, proving beneficial for COPD patients [37,38]. Upper limb strength and
endurance can impact people’s abilities to perform daily activities, but the effect on levels
of exercise capacity, dyspnea, or health-related quality of life was unclear [39].

3. Adjuncts That Enhance the Effects of Physical Training

Damage to the lungs of COPD patients may lead to gas exchange disturbances, which
limit the capacity of patients to engage in exercise training of sufficient intensity [40]. There-
fore, supplemental oxygen and the use of noninvasive ventilation should have beneficial
effects. Indeed, this is the case, with previous reports showing that supplemental oxygen
in COPD patients improves their exercise capacity and alleviates dyspnea [41,42]. More-
over, supplemental oxygen improved exercise tolerance, which enabled COPD patients to
achieve high-intensity exercise during pulmonary rehabilitation [43]. Similarly, randomized
controlled cross-over trial results concluded that supplemental oxygen generally enhanced
exercise capacity as well as exercise-induced hypoxemia in COPD patients [44]. However,
others indicated there are no additional benefits of training with supplemental oxygen
compared with room air in terms of exercise capacity, tolerance, or health status [45–47],
suggesting that exercise programs could be performed in venues where supplemental
oxygen is not available for COPD patients, enabling pulmonary rehabilitation to be more
widely accessible. These discrepant findings should be investigated in future large mul-
ticenter studies to improve the quality of data. The use of noninvasive ventilation (NIV)
is beneficial in COPD patients. For instance, additional NIV enhanced quality of life and
exercise endurance and relieved dyspnea in COPD patients [48]. Meanwhile, it has also
been shown that NIV significantly reduces hypercapnia, time to hospital readmission, and
mortality risk [49–51].

Apart from noninvasive ventilation, breathing exercises such as diaphragmatic breath-
ing and pursed-lips breathing might be considered for those patients who are unable to
exercise, possibly enhancing pulmonary function, exercise endurance, dyspnea, quality of
life, and respiratory muscle strength of COPD patients [52]. A systematic review suggested
breathing exercises are an effective tool to improve inspiratory muscle strength and 6MWT
results in COPD patients [53]. A randomized controlled trial showed that the pursed-lips
breathing exercise, inhaler training enhanced breathing exercise, and inhaler usage skills
reduce the negative effects of COPD, alleviate the severity of dyspnea, and improve the
quality of life of COPD patients [54]. Moreover, the active cycle of breathing techniques
was found to effectively improve the sputum production and cough efficiency in COPD pa-
tients [55]. More research and quantitative analyses are needed to confirm the effectiveness
of breath exercises on different aspects of COPD patients.

In addition, the use of pharmacological adjuncts during the course of PR might
improve the effects of exercise training. For instance, a randomized study with 30 patients
suggested that a combination of long-acting bronchodilators and endurance and strength
training increased the 6MWD by 42m more compared with long-acting bronchodilators
alone [56]. And there is suggested evidence that the administration of androgens in the
context of exercise training enhances exercise capacity and muscle strength [57]. And
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supplement of creatine, growth hormone, and polyunsaturated fatty acids during exercise
training might improve muscle function [58].

4. Acupuncture Techniques for Pulmonary Rehabilitation

Acupuncture therapy (AT)—derived from Traditional Chinese Medicine (TCM) and
based on the same principles of Tai Chi that yin and yang is viewed in the universe as
dualistic forces that must be balanced to create harmony and health [59]—is one of the
most popular treatments in alternative medicine. AT uses different techniques, including
the well-known insertion of needles, heat stimulation, electricity (electroacupuncture or
acupoint transcutaneous electrical nerve stimulation (AcuTENS)), and digital pressure to
stimulate specific areas of the body surface, or acupuncture points. AT has been traditionally
performed to restore health, including respiratory diseases like COPD. Here, we summarize
the effectiveness of these techniques in patients with COPD.

There is increasing evidence to show that acupuncture is an effective, adjunctive
non-pharmacological treatment to enhance quality of life as well as pulmonary function in
COPD patients. For instance, in randomized multicenter sham-controlled trial studies and
meta-analysis reports, AT used as an adjunctive therapy alleviated dyspnea and improved
the life quality of COPD patients [60–63]. AT was also found to improve the nutritional
state, muscle stress, and prognosis of COPD patients [64]. Additionally, in an in vivo rodent
study, both manual AT and electro-AT treatment were reported to attenuate inflammatory
response to protect lung function via either increasing HDAC2 expression or modifying
cholinergic anti-inflammatory pathways, respectively [65,66].

Furthermore, studies have suggested that the integration of AT with Chinese herb
medicines or combined with internal–external therapy can improve therapy effects or
reduce side effects in COPD patients. In a randomized controlled trial (RTC) study, Li et al.
found Bufei Yishen granules combined with external applications of herbal paste to acu-
points were a safe and effective therapy for stable COPD and showed beneficial effects
compared to theophylline on the frequency of acute exacerbations, scores of symptoms,
dyspnea grade, and six-minute walking distance [67]. This finding was adopted with the
guidelines and is the first RCT article in the field of prevention and treatment of COPD with
TCM interventions. Consistently, further study illustrated that Bufei Yishen and acupoint
sticking therapy enhanced pulmonary function and lung pathological impairment, poten-
tially by positively regulating the pulmonary surfactant protein expressions related to air-
way limitation [68,69]. Similarly, Bufei Yishen granules with electroacupuncture-integrated
treatment had superior effects for reducing inflammatory response and improving lung
function through the TLR-4/NF-κB pathway [70]. Given that the evidence is of low or
medium quality, the effects of the combination of AT and herbal medicines in COPD pa-
tients remain inconclusive in comparation with AT alone. More abundant evidence proved
by trained professionals with specific acupuncture skills and the pathology of COPD are
needed before definitive conclusions can be drawn regarding treatment outcomes with
AT versus herbal medicines or AT added to herbal medicines versus AT alone for patients
with COPD.

5. Nutritional Support and Pulmonary Rehabilitation

Loss of body weight and fat-free mass have been commonly found in COPD pa-
tients and became a poor prognostic parameter [71]. Low body mass index (BMI) and
fat-free mass are related with decreased exercise capacity, muscle weakness, and poor
health status [72,73]. A meta-analysis study with at least a 2-week duration of nutritional
interventions suggested that following nutritional supplementation, significant weight
gain was found in the total COPD population compared to the placebo. In malnourished
patients, targeted nutritional supplementation, especially calorific food, showed larger
gains of weight and furthermore improved physical performance ability and quality of
life [74]. This was supported with another meta-analyses which showed that the nutri-
tional intervention resulted in a significant increase in energy intake above baseline and
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was accompanied by a significant increase in body weight in COPD [75].Moreover, there
is suggested evidence that intakes of fruit, vegetables, dietary fibers, vitamins C and E,
polyphenols, and β-carotene were individually associated with lower COPD risk, while an
unhealthy diet style was related to an increased risk of COPD [76]. And oral nutritional
supplements (ONS) could also increase body weight and exercise performance [77,78].
Individual nutritional therapy and collaborative exercise training might be an effective
intervention, particularly handling COPD in malnourished patients.

6. Self-Management Education for COPD Patients

Self-management education, aiming to promote self-efficacy to change behavior, is
also a core component of pulmonary rehabilitation. After training courses, patients might
change behaviors, including smoking cessation, increase in physical activity, and improved
adherence to medication [79]. Patient self-management education focuses on attitudes
and awareness, including improving a patient’s own self-competence, helping patients
identify problems, and teaching useful skills to solve disease-related problems [80]. Self-
management education has proven beneficial in improving health-related quality of life
(HRQoL) in patients and reduced hospital admissions [81]. A well-designed prospective
trial proved that reduced admissions for exacerbations, decreased admissions for other
health problems, and fewer emergency department visits were found among patients un-
dergoing self-management education [82]. However, a randomized single-site clinical trial
that combined transition and long-term self-management support showed significantly
greater COPD-related hospitalizations and emergency department visits, without improve-
ment in quality of life [83]. A survey report identified a strong interest in disease-focused
education; a lack of prior instruction in specific self-management strategies for COPD and
self-management interventions that target the multiple behavioral and emotional needs of
COPD patients are needed [84]. Further work is necessary to evaluate possible effects of
self-management in COPD.

7. Psychosocial Support for COPD Patients

Depression and anxiety are the major psychological characteristics in COPD patients,
which compromise their ability to cope with the disease. Social care helps patients partici-
pate in working life by providing a tailored initiation of services. For older patients, it is
imperative to provide possible home care or services for severe disability, the provision of
therapeutic appliances/assistive technologies, and advice on social services and institutions
of social care [63]. Studies suggested that psychological testing showed a reduction in de-
pression and anxiety, together with other negative emotions including irritability, hostility,
anger, fear, loneliness, hypochondriasis, hysteria, psychopathic deviance, dissatisfaction,
and negative self-concept, thereby resulting in an improvement in personality styles, at-
titudes, and the ability to deal with the disease [85]. The meta-analysis of randomized
controlled trials suggested psychosocial intervention, as an additional useful tool, has the
potential to improve both psychological and physical outcomes in COPD patients [86]. An-
other study reported that psychosocial interventions applied in advanced COPD underline
the roles of self-efficacy, telehealth, and physical activity in physical and mental health
preservation [87].

8. Long-Term Benefits of Pulmonary Rehabilitation

Comprehensive pulmonary rehabilitation programs achieve improvements in symp-
toms, quality of life, and exercise capacity and can reduce hospitalization, but the benefits
decrease over time. In order to observe the long-term effects of PR, the follow-up PR
programs were undertaken by pertinent studies. A 2-year follow up of patient-reported
outcome measures after the completion of an 8-week pulmonary rehabilitation program
suggested improvements of dyspnea, depression. Stress symptoms at 8 weeks were not
maintained at 2 years but provided sustained improvement in anxiety and quality of
life [88]. Another 24-month PR program showed progressively increased quality of life,
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dyspnea, and exercise tolerance, and it reduced cardiovascular risk factors in COPD pa-
tients [89]. Visits over 5 years for COPD patients who completed PR found the dyspnea and
depression scores increased progressively over the 5 years [90]. In a feasible community-
based maintenance exercise program, they reported clinically preserved improvements of
exercise capacity and health-related quality of life at 6 months and 1 year after PR compared
to the baseline in COPD patients [91].

9. Conclusions

There is currently no treatment that is specifically targeted for the various physical,
emotional, and social symptoms that COPD patients experience. As a result, it is essential
to carry out an extensive, customized intervention provided as a customized pulmonary
rehabilitation (PR) program. Clinical advancement and high PR effectiveness among COPD
patients are presented in this review. According to the findings, the majority of patients
could be expected to experience improvements after completing the PR program in terms
of various acupuncture treatments and exercise training models. Exercise tolerance or other
functional parameters were improved with additional oxygen support and noninvasive
ventilation. Self-management education changes attitudes and awareness to bring about
an increase in self-efficiency. Psychosocial care would be helpful to improve concurrent
morbidities such as depression and anxiety. The PR program will increase the patient’s
level of personal autonomy and enable them to function in society to the fullest extent
possible. Future research on clinical improvement and effectiveness utilizing additional PR
outcomes is still necessary.
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