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Approximately 10% of all COVID patients develop long COVID symptoms, which may persist from 1 month up to longer than 1 year. Long COVID may affect any organ/system and manifest in a broad range of symptoms such as shortness of breath, post-exercise malaise, cognitive decline, chronic fatigue, gastrointestinal disorders, musculoskeletal pain and deterioration of mental health. In this context, health institutions struggle with resources to keep up with the prolonged rehabilitation for the increasing number of individuals affected by long COVID. Tai Chi is a multicomponent rehabilitation approach comprising correct breathing technique, balance and neuromuscular training as well as stress- and emotional management. In addition, practicing Tai Chi elicits the relaxation response and balances the autonomic nervous system thus regulating respiration, heart rate, blood pressure and vitality in general. Moreover, Tai Chi has been shown to increase lung capacity, improve cognitive status and mental health, and thereby even the quality of life in diseases such as chronic obstructive pulmonary disease (COPD). Hence, we advocate Tai Chi as potent and suitable rehabilitation tool for post-COVID-19-affected individuals.
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WHAT IS ALREADY KNOWN ABOUT THIS SUBJECT?

• Tai Chi is a multicomponent exercise that promotes self-efficacy and empowers affected individuals to actively contribute to their own disease management.

• Tai Chi has been shown to improve life quality and clinical parameters of chronic obstructive pulmonary disease (COPD) and other complex diseases.

• Tai Chi builds strength, improves mobility and balance, and elicits activation of the relaxation response.



WHAT ARE THE NEW FINDINGS?

• Tai Chi is suited for rehabilitation after COVID-19 and treatment of long COVID symptoms.

• Tai Chi potentially improves lung function by counteracting the fibrotic scar formation and may decrease chronic fatigue syndrome by balancing the autonomous nervous system and thereby the risk for development of mental disorders.

• Tai Chi may reduce the economic burden associated with COVID-19 rehabilitation.



WHAT ARE THE RECOMMENDATIONS FOR POLICY AND PRACTICE?

• We recommend to implement Tai Chi for acute COVID-19 rehabilitation directly after discharge from the hospital and for long COVID.

• The Tai Chi rehabilitation program should last for a minimum of 3 months with twice training for 1 h per week.

• Training by oneself in between the weekly classes should be encouraged.



INTRODUCTION

Physical inactivity increases the risk for modern society diseases such as diabetes and cardiovascular diseases, and likely even susceptibility for infectious diseases such as COVID-19. Recent data have shown that the risk for hospitalization and death due to COVID-19 increases more than 2-fold in physically inactive persons compared to persons performing at least 150 min/week moderate to vigorous physical activity (1). Moreover, one-third of patients suffering from long COVID are still experiencing symptoms such as fatigue, post-exertional malaise, cognitive dysfunction, breathlessness and muscle and joint pain even after 1-year, which results in reduced quality of life (2). Of note, long COVID is very common in young to middle aged persons, a population group engaged in work and family life, potentiating both the social and economic burden associated with the current pandemic. Thus, it is of utmost importance to establish an efficient rehabilitation program to counteract debilitating post COVID symptoms.



TAI CHI AS A MULTICOMPONENT EXERCISE

Tai Chi is a moderate intensity, multicomponent mind-body practice that provides tools for management of chronic diseases, as illustrated by promoting of self-efficacy in patients with chronic obstructive pulmonary disease (COPD) (3). Moreover, it has been shown that Tai Chi has beneficial effects on functional outcomes and quality of life in complex diseases such as cardiovascular, multiple sclerosis (MS), chronic pain and fibromyalgia (4). Tai Chi comprises diaphragmatic breathing technique, balance- and neuromuscular training, postural alignment, stress management and mindfulness. In addition, Tai Chi training teaches the connection of breath and movement and thereby fosters the elicitation of the relaxation response (5). Importantly, the embodied skills learned through practicing Tai Chi may represent a foundation for sustainable self-regulation and self-efficacy, and thereby enable patients to actively contribute to disease management. Finally, potentiation of the practice-associated, long-lasting behavioral changes counts as crucial aspect for management of complex diseases including COVID. Thus, an individual practicing of Tai Chi would in turn significantly reduce the burden for the health care system related to increasing demand for post-COVID rehabilitation.



TAI CHI POTENTIALLY IMPROVES LONG COVID SYMPTOMS

A severe COVID-19 disease course can lead to fibrotic changes in the lung (2) that could possibly cause a long-term impairment of the lung function. In COVID patients, spots of inflammation are frequently observed in CT images of the lower lung lobes (6). These patches might make it difficult to breathe during sustained exercise and if unresolved can potentially lead to fibrotic changes. Diaphragmatic breathing learned during Tai Chi encourages air into the lower lobes thus counteracting the inflammatory process. Therefore, exercise becomes an essential rehabilitation tool after acute care and this window of opportunity should be proactively and efficiently used to improve pulmonary function and counteract potential fibrotic changes. It has been shown that Qigong breathing used in Tai Chi leads to a 125 to 145% increase in lung capacity (7). Usually, lung capacity decreases with age due to decreasing tissue elasticity related to fibrotic changes. However, up to 70-year-old Qigong practitioners showed the same lung capacity as 20-year-old non-Qigong practitioners (7).

Recently it has been shown that relaxation response training upregulates genes associated with energy metabolism and mitochondrial function while downregulating genes linked to inflammatory response and stress-related pathways (8). Such boosting of mitochondrial fitness has been speculated to enhance anti-inflammatory effects, which may prevent the occasionally occurring destructive cytokine storm in COVID-19 (9). In addition, it has been demonstrated that Tai Chi modulates the immune response in general by downregulating cytokines such as interleukin-6 that has been implicated in scaring of the lung during COVID-19 (2, 10).

The inflammatory response during COVID-19 is tightly connected with the oxidative stress response leading to accumulation of reactive oxygen species (ROS) and reactive nitrogen species (RNS), by inducing mitochondrial dysfunction and secretion of proinflammatory cytokines. Moreover, ROS also activate transforming growth factor b (TGFb), a key factor for developing lung fibrosis.

While occasional high-intensity physical activity has been shown to promote oxidative stress, regular exercise with moderate intensity (40–59% VO2max) decreases the ROS load and DNA damage, respectively, and stimulates key antioxidant enzymes (11). The same form of training intensity is recommended for the elicitation of physiological benefits and the promotion of better health. Thus, the moderate-intensity exercise Tai Chi would represent a suitable training option for improving health status in individuals suffering from post COVID symptoms.

One of the most debilitating long COVID signs is fatigue, which is often occurring in attacks of severe physical and mental tiredness that might result in mental health deterioration such as development of anxiety or depression (12). It has been reported that the fatigue may persist longer than a year post-COVID-19. However, there is an indication that it may last even longer, since 40% of survivors from previous coronavirus outbreaks such as the SARS (severe acute respiratory syndrome) epidemics in 2003 suffered from chronic fatigue and mental illnesses up to 4 years after the disease, which has led to a high unemployment rate and social stigmatization (13).

In addition, a recent study has shown that insomnia, anxiety and depression are very prevalent among the general population during the COVID-19 pandemics with twice as high prevalence as compared to non-pandemic periods and even higher among patients with COVID-19 (14). These observations indicate an urgent need to prevent long-term adverse outcomes associated with insomnia and mental health problems.

Initiation of Tai Chi practice soon after recovering from acute COVID-19 could potentially decrease the risk for developing long-term COVID. Tai Chi improves both blood and energy flow, activates the relaxation response and thus balances the autonomic nervous system (15) and can thereby potentially counteract fatigue and improve cognitive function as well as anxiety and depression (3, 4), all common long COVID symptoms. In addition, the practice has shown to have beneficial effects on cardiovascular health (4), hence, potentially decreasing the risk for COVID-19-associated stroke. Finally, Tai Chi has been shown to improve exercise capacity, balance and posture/neuromuscular control, which may occur in COVID-19 patients (3, 4).



A CALL FOR ACTION

Tai Chi potentially improves lung function by counteracting the fibrotic scar formation and decreasing long-term COVID fatigue and thereby the risk for development of mental disorders. Moreover, the practice is at the same time likely to increase muscular strength, mobility and vitality, which should in turn empower the individuals affected by COVID-19 to actively contribute to their recovery. Hence, implementation of Tai Chi in rehabilitation of COVID-19-affected individuals, for both short- and long-term disease courses, can be highly recommended.



AUTHOR CONTRIBUTIONS

MZ and JC designed the manuscript. MZ wrote the manuscript together with JC and MK. All authors contributed to the article and approved the submitted version.



ACKNOWLEDGMENTS

We thank Milena Z. Adzemovic for critical appraisal.



REFERENCES

 1. Sallis R, Young DR, Tartof SY, Sallis JF, Sall J, Li Q, et al. Physical inactivity is associated with a higher risk for severe COVID-19 outcomes: a study in 48 440 adult patients. Br J Sports Med. (2021) 55:1099–105. doi: 10.1136/bjsports-2021-104080

 2. Nalbandian A, Sehgal K, Gupta A, Madhavan MV, McGroder C, Stevens JS, et al. Post-acute COVID-19 syndrome. Nat Med. (2021) 27:601–15. doi: 10.1038/s41591-021-01283-z

 3. Yeh GY, Litrownik D, Wayne PM, Beach D, Klings ES Klings ES, et al. BEAM study (Breathing, Education, Awareness, Movement): a randomised controlled feasibility trial of tai chi exercise in patients with COPD. BMJ Open Respir Res. (2020) 7:e000697. doi: 10.1136/bmjresp-2020-000697

 4. Wayne P. The Harvard Medical School Guide to Tai Chi. Boulder, CO: Shambhala (2013). p. 353.

 5. Wayne PM, Kaptchuk TJ. Challenges inherent to t'ai chi research: part I–t'ai chi as a complex multicomponent intervention. J Altern Complement Med. (2008) 14:95–102. doi: 10.1089/acm.2007.7170A

 6. Salehi S, Abedi A, Balakrishnan S, Gholamrezanezhad A. Coronavirus disease 2019(COVID-19): a systematic review of imaging findings in 919 patients. AJR Am J Roentgenol. (2020) 215:87–93. doi: 10.2214/AJR.20.23034

 7. Massey PB, Thorner E, Preston WL, Lee JS. Increased lung capacity through Qigong breathing techniques of the chung moo martial art style. J Asian Martial Arts. (1993) 2:70–7.

 8. Bhasin MK, Dusek JA, Chang BH, Joseph MG, Denninger JW, Fricchione GL, et al. Relaxation response induces temporal transcriptome changes in energy metabolism, insulin secretion and inflammatory pathways. PLoS ONE. (2013) 8:e62817. doi: 10.1371/journal.pone.0062817

 9. Burtscher J, Millet GP, Burtscher M. Low cardiorespiratory and mitochondrial fitness as risk factors in viral infections: implications for COVID-19. Br J Sports Med. (2021) 55:413–5. doi: 10.1136/bjsports-2020-103572

 10. Morgan N, Irwin MR, Chung M, Wang C. The effects of mind-body therapies on the immune system: meta-analysis. PLoS ONE. (2014) 9:e100903. doi: 10.1371/journal.pone.0100903

 11. Gomez-Cabrera MC, Domenech E, Vina J. Moderate exercise is an antioxidant: upregulation of antioxidant genes by training. Free Radic Biol Med. (2008) 44:126–31. doi: 10.1016/j.freeradbiomed.2007.02.001

 12. Huang C, Huang L, Wang Y, Li X, Ren L, et al. 6-month consequences of COVID-19 in patients discharged from hospital: a cohort study. Lancet. (2021) 397:220–32. doi: 10.1016/S0140-6736(20)32656-8

 13. Lam MH, Wing YK, Yu MW, Leung CM, Ma RC, Kong APS, et al. Mental morbidities and chronic fatigue in severe acute respiratory syndrome survivors: long-term follow-up. Arch Intern Med. (2009) 169:2142–7. doi: 10.1001/archinternmed.2009.384

 14. Morin CM, Bjorvatn B, Chung F, Holzinger B, Partinen M, Penzel T, et al. Insomnia, anxiety, and depression during the COVID-19 pandemic: an international collaborative study. Sleep Med. (2021) 87:38–45. doi: 10.1016/j.sleep.2021.07.035

 15. Yeung A, Chan JSM, Cheung JC, Zou L. Qigong and Tai-Chi for mood regulation. Focus. (2018) 16:40–7. doi: 10.1176/appi.focus.20170042

Conflict of Interest: JC is holding rehabilitation classes at Fundación Neumológica Colombiana for COPD and post COVID patients. In addition, he has his own Tai Chi classes.

The remaining authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Castro, Kierkegaard and Zeitelhofer. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.







OPS/images/crossmark.jpg
©

2

i

|





OPS/xhtml/Nav.xhtml




Contents





		Cover



		A Call to Use the Multicomponent Exercise Tai Chi to Improve Recovery From COVID-19 and Long COVID



		What is Already Known About This Subject?



		What Are the new Findings?



		What Are the Recommendations for Policy and Practice?



		Introduction



		Tai Chi as a Multicomponent Exercise



		Tai Chi Potentially Improves Long COVID Symptoms



		A Call for Action



		Author Contributions



		Acknowledgments



		References

















OPS/images/cover.jpg
, frontiers
in Public Health

A Call to Use the Multicomponent
Exercise Tai Chi to Improve Recovery
From COVID-19 and Long COVID





OPS/images/logo.jpg
’ frontiers
in Public Health





