
Citation: Mendo, B.; Gonçalves, M.;

Lopes, L.; Matos, L.C.; Machado, J.

Can Yoga, Qigong, and Tai Chi

Breathing Work Support the

Psycho-Immune Homeostasis during

and after the COVID-19 Pandemic?

A Narrative Review. Healthcare 2022,

10, 1934. https://doi.org/10.3390/

healthcare10101934

Academic Editor: Manoj Sharma

Received: 8 August 2022

Accepted: 27 September 2022

Published: 2 October 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

healthcare

Review

Can Yoga, Qigong, and Tai Chi Breathing Work Support the
Psycho-Immune Homeostasis during and after the COVID-19
Pandemic? A Narrative Review
Bruno Mendo 1,2,*,†, Mário Gonçalves 1,2,†, Lara Lopes 1,2, Luís Carlos Matos 2,3,4 and Jorge Machado 1,2,5

1 ICBAS–Institute of Biomedical Sciences Abel Salazar, University of Porto, 4050-313 Porto, Portugal
2 CBSin–Center of BioSciences in Integrative Health, 4250-105 Porto, Portugal
3 Faculdade de Engenharia da Universidade do Porto, 4200-465 Porto, Portugal
4 CTEC–Centro Transdisciplinar de Estudos da Consciência, Universidade Fernando Pessoa,

4249-004 Porto, Portugal
5 LABIOMEP–Porto Biomechanics Laboratory, University of Porto, 4200-450 Porto, Portugal
* Correspondence: up201607052@icbas.up.pt
† These authors contributed equally to this work.

Abstract: Breathing is crucial in life; nevertheless, the healthcare community often overlooks the
health potential of breathing techniques. Conscious manipulation of breathing to achieve specific
health goals is found in yoga, Qigong and Tai Chi. This paper reviews the value of breathing exercises
as a foremost mechanism for promoting, recuperating and maintaining health. Practices involving
breathing techniques are described, and their prophylactic or therapeutic characteristics are explored.
The main goals of this review are: (i) to summarize the evidence supporting the hypothesis that
breathing practices have a significant beneficial impact on human health; (ii) to provide a deeper
understanding of traditional biofeedback practices, particularly yoga, Qigong and Tai Chi, and outline
their focus on breathing techniques; (iii) to outline specific immune-related responses, relevant for
COVID-19 disorders; and (iv) to call for committed attention and action from the scientific community
and health agencies in promoting the implementation of a practical and costless health program
based on breathing techniques. This review shows the health potentials of breathing practices and
exercises, which, by having a high benefit–cost ratio, could be selected and implemented as a primary
standard routine in public health programs.
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1. Introduction

The concept of “medicine” refers to the science and art dealing with health mainte-
nance in preventing, alleviating, or curing diseases. Medicine can also refer to the strategy
to overcome an illness or maintain health [1]. The broad concept of “medical” practices
extends beyond the borders tendentiously defined by society, often associated with medical
doctors and related professionals (e.g., nurses). Other healthcare practices, commonly
referred to as “complementary and alternative medicine” (CAM) [2,3], have been recog-
nized as valuable tools by several Western medical institutions and by the World Health
Organization (WHO). Indeed, some have a history longer than conventional medicine (CM).
“Traditional, complementary and alternative medicine” (TCAM) is a more appropriate
term to describe such traditional therapies globally [4,5]. TCAM approaches emphasize
self-empowerment and a holistic view in which life is a union of the body, senses, mind
and soul. Thus, the definition of health has been updated to include physical, mental, social
and spiritual wellbeing. TCAM covers a broad list of practices, including Qigong, Tai Chi,
meditation, mindfulness, and yoga, which could be seen as complementary medical tools
positively reported in the literature as useful in the prevention and amelioration of several
health conditions, including those related to the respiratory system [6–12].
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Although some of these practices have substantial empirical backgrounds, they have
sometimes been ignored in academia and the healthcare community due to a lack of un-
derstanding. Perhaps one of the most interesting aspects of TCAM is the simplicity of
some practices and the significant effects on health. It is noteworthy that many medical
doctors, over time, have been proposing the integration of TCAM practices to improve
treatment effectiveness in some CM fields. However, sometimes, the health benefits of
TCAM have not been adequately evaluated and considered enough to be accepted as
evidence-based [4,5]. A combined political and scientific approach is critical to providing
a comprehensive research agenda to establish the potential risks and benefits of TCAM [5].
The present work focuses on a particular aspect that provides a transparent bridge between
CM and TCAM inherent in every cell and living organism: breathing. The role of breath-
ing in human physiology and the use of breathing work in the broad field of medicine,
especially in the current health crisis, are explored, aiming to provide the reader with the
essential information to understand the involved mechanisms and rational applicability of
these practices.

According to Damásio (2019), certain physiological conditions and mechanisms gen-
erate both spontaneous and provoked feelings and emotions. They reflect movements in
simple homeostatic signals that quickly intercommunicate within the extracellular matrix
(ECM) and between all cells and compartments of the body [13]. Fromknecht et al. (2013)
propose that the nervous system demands a highly rapid and more efficient communi-
cation system to promptly achieve homeostatic balance [14]. Indeed, while the nervous
system generally operates in the millisecond range, metabolic processes could work in
the picosecond range. The fast communication occurring via the extracellular matrix is
due to its structural composition. The ECM is rich in proteoglycan and glycosaminogly-
can components and hyaluronic acid. This last element is thought to play a critical role
because it forms crystals when embedded in water. These crystal conducts promote a high-
speed signalling mechanism via proton “jumping” through proton chains without energy
expense [14]. Overall, this “communication” hypothesis suggests a swift, holistic and
consistent process for maintaining homeostasis based on specific physiological oscillations.
Thus, using these “highways”, the effects of breathing techniques on physiology could
quickly reach all sections of an organism, exerting significant influence, including on feel-
ings and emotions. Breathing physiology will be further explored to aid the understanding
of the ECM hypothesis.

1.1. Breathing Biodynamics

Respiration (used here as a synonym of “breathing”) has physiological and psycho-
somatic implications for human health. Breathing influences how the body produces
a supportive molecule that serves as the “energy” for biological functioning. Mitochondrial
oxidative phosphorylation, a biochemical mechanism that requires oxygen, is one of the
main processes transforming ADP into ATP [15]. The presence of oxygen depends on its
inhalation, i.e., breathing. Whether or not this process is well done will reflect changes in
the global homeostatic balance in the body.

The biomechanics of lung ventilation coordinate with blood oxygen, carbon dioxide
and pH regulation [16]. At the physiological level, shallow and deep breathing are two
distinct processes. Deep breaths increase ventilation efficiency via alveolar recruitment
and distension, thus reducing alveolar dead space [17], resulting in better distribution and
exchange of CO2 for O2 between lungs and blood, increasing arterial oxygen saturation
and consequently regulating the internal pH [17,18]. On the other side, during shallow
breathing, some parts of the lungs are filled with fresh air and others not, representing less
O2 diffusion into the blood circulation. Thus, the organic cells’ proper oxygenation will
be missing [19]. Lower oxygen levels in the blood promote, in general, shallow and quick
breathing. In this case, a vicious cycle is quickly established, a pattern often associated with
anxiety manifestations [20]. It is well known that anxiety and depression are frequently
comorbid, with a high prevalence in patients with chronic breathing diseases [21].
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Breathing has an important impact on hemodynamics, i.e., blood circulation, and the
two systems (cardiovascular and respiratory systems) are often referred to as being intrin-
sically combined [16,22]. Indeed, a slow respiration rate affects the heart rate and blood
pressure, which is related to the resistance of the peripheral vasculature, compliance of the
aorta and venous return [23]. It has been reported that deep and slow breathing, around
six breaths per minute, induces a significant augmenting venous return [16,24]. A recent
study concerning slow-deep respiration in subjects with low initial blood oxygenation
showed a significantly greater coupling of respiration and vasomotion with changes in
vascular tone (i.e., arteriole diameter), causing oscillations in capillary blood flow [25].
Since the inferior vena cava’s collapsibility occurs during regular inspiration, an efficiency
increase of venous return is promoted during slow respiration [26,27]. The modulation
of respiration patterns and their effects on venous return has been studied in different
scenarios, such as during a single knee extension-flection [24]. Research has shown that
different breathing patterns generate distinct cerebrovascular hemodynamic responses [28].

Controlled breathing induces parasympathetic and sympathetic activation, indirectly
impacting the cardiovascular, gastrointestinal, respiratory, endocrine, and nervous sys-
tems [16,29]. Cardiac parasympathetic efferents are relayed via the vagus nerve inducing
cardiac slowing via acetylcholine release. In contrast, sympathetic efferents are relayed via
a network of nerves within the thoracic spinal column’s sympathetic chain, accelerating
the heart rate via norepinephrine release. These neuro-mediators are released into the
sinus nodes, the atrial myocardium and the atrioventricular node [16,30]. The periph-
eral control of heart and lung movements integrates baroreceptors and chemoreceptors,
ventricular and atrial receptors, changes in the respiratory system, the vasomotor sys-
tem, the renin–angiotensin–aldosterone system and the thermoregulatory system, among
others [31,32].

Although both autonomic systems trigger specific answers to the stimulus received,
the vagal activity can elicit a much faster influence on the heart, securing a homeostatic
background level of control over the heart rate under resting conditions. On the other hand,
sympathetic activity, seemingly minimal or absent under resting conditions in healthy
humans, is high in several disease states and healthy humans during exercise and physical
and mental perturbations [16,33,34].

Studies of diaphragm movement and function show that, for optimal respiration,
active control of the diaphragm is required so that during deep and slow inspiration,
the abdomen expands instead of the chest, promoting greater lung tidal volume [35,36].
A decrease in respiratory rate alone would lead to hypercapnia (high CO2) or hypoxia
(low O2) that, in turn, would trigger the chemoreceptors located in the carotid and aortic
bodies, but most notably in the brain stem, inducing a forced increase in respiration rate
(hyperventilation) [37,38]. Therefore, to maintain a decreased respiratory rate without
disturbing respiratory homeostasis, the tidal volume must be increased via diaphragm
movement, preventing the chemoreflex response to hypercapnia and hypoxia [39]. On the
other hand, arterial blood pressure monitorization, primarily in the aortic arch and carotid
sinuses, involves stretch receptors. The baroreceptor reflex (baroreflex) operates a negative
feedback mechanism when in the presence of acute changes via central–neural–autonomic
pathways. The baroreceptor activity is reduced when blood pressure is low and increased
when blood pressure is high, relaying fast parasympathetic efferent signals via the vagus
nerve to the sinoatrial (SA) node to decrease heart rate.

The relationship between heart rate (HR), blood pressure and respiration is known
as the cardiorespiratory unit [40], and it depends on the impulses from the autonomic
nervous system (ANS). One non-invasive and straightforward ANS activity measure
is evaluating heart rate variability (HRV), which is a relevant quantitative marker [30].
The HRV refers to the time variability between consecutive heartbeats (RR interval) and
consecutive instantaneous heart rates [16,38]. Lower HRV is frequently an indicator of
abnormal and insufficient adaptation of the ANS, provoking poor physiological function,
while higher HRV is a signal of good adaptation and characterizes a healthy person with
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efficient autonomic mechanisms. Hence, HRV allows assessing the ANS balance under
physiological conditions such as wakefulness and sleep, different body positions, physical
training, and pathological conditions [16,30]. The baroreceptors are tightly connected
to the low cardiac frequency and HRV oscillations predominantly accountable for these
responses [16].

The synchronicity between HRV and the respiration phases is called respiratory
sinus arrhythmia (RSA), which indicates that R–R intervals are lengthened (the heart
rate decreases) during expiration and shortened (the heart rate increases) during inspi-
ration [16,41,42]. Hayano and Yasuma (2003) suggested that RSA could be an intrinsic
function for improving pulmonary gas exchange efficiency during the cardiorespiratory
system’s resting state, resulting in minimum energy expenditure [43]. This hypothesis is
supported by increased RSA during sleep (in a supine position), with slow, deep respiration
and relaxation, but it is reduced during exercise and anxiety states. According to Billman
(2011), arterial blood pressure increases during expiration and decreases during inspiration
under steady-state conditions [44].

Interestingly, this physiological behavior can influence controlled, slow respiration,
which increases baroreflex sensitivity and HRV amplitude [45] and significantly decreases
mean blood pressure [16].

Thus, based on all the aforementioned physiological mechanisms, it is clear that
breathing can substantially affect the entire biological system, with acute consequences on
people’s health status. Stress is one of the primary agents of disease in today’s society [45].
Can the practice of specific breathing patterns contribute to preventing, for instance, chronic
conditions or psychological distress? Can it have a positive impact on already existing
pathologies? Those are two of the many questions demanding research, which encouraged
the present review.

1.2. Traditional and Complementary Medicines
1.2.1. Traditional Chinese Medicine

Traditional Chinese medicine (TCM), dating back 2000 to 3500 years, was developed
in China based on traditional philosophy and culture [46,47]. It comprises herbal medicine,
dietary therapy, acupuncture and moxibustion, manual therapy (Tuina), and traditional
biofeedback exercises (Qigong and Tai Chi). This diversity of therapeutic methods makes
TCM one of the most relevant systems of TCAM, playing a pivotal role in the framework of
integrative medicine [47–50]. Chinese medicine doctrines integrating notions such as the yin
and yang and the five evolutive phases are rooted in books such as The Yellow Emperor’s
Inner Canon and Yi Ching. Starting in the 1950s, in the People’s Republic of China, these
precepts were standardized by the Chinese government into a systemized TCM, attempting
to integrate it with modern scientific medicine concepts based on physiology, anatomy and
pathology [51]. However, since most terminologies in classic TCM texts originated from
Chinese philosophy, some believe that to understand the physiology of TCM, one should
have some knowledge of Chinese philosophy [46,47].

TCM recognizes the human body as a system and adopts a cybernetic approach.
Thus, it can be characterized as holistic, emphasizing the human body’s integrity and
the close relationship between a person and their social and natural environment. TCM
focuses on health maintenance, enhancing the body’s resistance to diseases and treating
infirmity [46,47]. Chinese doctors look for all active expressions of life, indications of
a balance of energies that flow in a cyclic sequence along the meridians (conducts), forming
an interconnected network that promotes whole intrinsic homeostasis. This movement and
interchange among the five elements (wood, fire, earth, metal and water) express the human
body’s physiology [31]. According to a correspondence system, the findings’ organization
allows identifying these functional systems (Zang Fu) [46]. A modern interpretation of
Chinese medicine may be defined as “a system of sensations and clinical signs and findings
designed to define the regulatory state of the body” [52]. According to Porkert and Hempen
(1995), TCM is primarily concerned with the function, movement and vital manifestations
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that characterize every pathological abnormality [46]. “Agents” are defined as factors that
elicit a functional deviation, and these can be exogenous (climatic or social), endogenous
(emotional or constitutional factors favoring a variation from the normal function) or
neutral [50].

Conventional medicine explores the specificity of morbidity. However, only target-
ing the specificity is not enough to stop morbidity progress since the non-specificity can
sometimes influence or change the process [53]. On the other hand, TCM mainly explores
the reality of morbidity by checking the external appearance. Following the “Zheng” the-
ory [47], different diseases may be treated using the same therapeutic approach if they
exhibit the same symptoms. However, the same condition may be treated by other therapeu-
tic methods in different patients or the same patient in the presence of different symptoms.

Among TCM therapeutics, Qigong and Tai Chi are the most suitable for relaxation and
rehabilitation, contributing significantly to homeostatic and neurovegetative regulation.
These practices often use slow breathing with closely related health outcomes [54].

1.2.2. Ayurveda Medicine

At this point, it makes sense to mention Ayurveda, the traditional Indian medicine
(TIM), which, together with traditional Chinese medicine (TCM), represents the most
ancient traditions of medicine. The Sanskrit word Ayurveda means “the science of life”.
Ayurvedic knowledge originated in India more than 5000 years ago and is often called the
“mother of all healing”. It stemmed from the ancient Vedic culture and was passed from
accomplished masters to their disciples for thousands of years.

Ayurveda practices aim to help persons achieve a balanced body, mind and conscious-
ness, making lifestyle changes to bring and maintain homeostasis. Just as everyone has
a unique fingerprint, each person has a particular energy pattern, an individual combina-
tion of physical, mental and emotional characteristics, which comprises their constitution.
According to Ayurveda, life is conceived as the union of the body, senses, mind and spirit,
known as Prakriti or individual nature, which has a central role in Ayurveda therapeu-
tics [55–57].

According to Ayurvedic philosophy, the entire cosmos (the material universe at all
scales of life) includes the energies of five elements known as “pancha mahabhutas”. Those
include “akasha” (ether/space), “vayu” (air), “teja” (fire), “aap” (water) and “prithvi”
(earth). Energy is required to create movement so that fluids and nutrients reach the
cells, enabling the body’s functioning. Energy is also required to metabolize the nutrients
in the cells and lubricate and maintain their structure. Therefore, in biological systems
such as humans, elements are structured into three forces (energies), which govern all
life processes. These three forces (“kapha”, “pitta” and “vata”) are known as the three
“doshas” or merely the “tridosha” [55,57]. “Vata” has the mobility and quickness of space
and air (movement); “pitta” is the digestion or metabolic qualities of fire; “kapha” is the
stability and solidity (lubrication and structure) of water and earth. “Vata”, “pitta” and
“kapha” are combinations and permutations of the five elements that manifest as patterns
in all creation. The “tridosha” regulates every physiological and psychological process.
The interplay among them determines the qualities and conditions of each individual.
A harmonious state of the three doshas creates balance and health; an imbalance, which
might be an excess (“vriddhi”) or deficiency (“kshaya”), manifests as a sign or symptom of
disease [55,56,58–60]:

• “Vata” governs breathing, blinking, muscle and tissue movement, pulsation of the
heart, and all movements in the cytoplasm and cell membranes. In balance, “vata”
promotes creativity and flexibility. Out of balance, “vata” produces fear and anxiety.

• “Pitta” governs digestion, absorption, assimilation, nutrition, metabolism and body
temperature. In balance, “pitta” promotes understanding and intelligence. Out of
balance, “pitta” arouses anger, hatred and jealousy.

• “Kapha” forms the body’s structure, such as bones, muscles, and tendons, and pro-
vides the “glue” that holds the cells together. “Kapha” supplies the water for all bodily
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parts and systems. It lubricates joints, moisturizes the skin and maintains immunity.
In balance, “kapha” is expressed as love, calmness and forgiveness. Out of balance, it
leads to attachment, greed and envy.

These practices involve the concept of “life force energy”, which Yogis call “Prana”,
Chinese healers call “chi” or “qi”, and Freud called libido. This energy is experienced in
exciting or scary situations. Those situations create a sensation often reported as a vital
charge that flows through, opposite to the absence of this sensation in depressed or ex-
hausted states. Due to psychological wounding, most persons have created blockages that
mean they avoid experiencing their life force’s full flow. The power to direct the energy
flow is innate. Each person may increase or decrease the energy levels needed to create,
heal, awaken, or inspire. The energy center is called a “Chakra”, meaning “wheel or disk”
in Sanskrit. The word’s origin stems from how the energy spins from one energy center
to the next in the network with the body’s physiological systems. In total, seven centers
(“chakras”) are located from the base of the spine to the crown of the head: root; sacral;
solar plexus; heart; throat; third eye and crown. Each plays a role in controlling emotions
and connecting to surroundings [56,61,62]. Chakras are idealized as swirling wheels of
energy where matter and consciousness meet. The healing energy (“prana”) is understood
as a vital life force responsible for keeping the person vibrant, healthy and alive.

Both internal and external factors disturb this “energy” balance, causing effects on each
person’s constitution that change from a balanced to an unbalanced state. These factors
stressing balance include the emotional state, diet and food choices, seasons and weather,
physical trauma, and work and family relationships. Once these factors are understood,
appropriate actions can be taken to nullify or minimize their effects, eliminate the causes
of imbalance, and reestablish the original constitution. Within the body, two primary
states can be found, the ordered, which manifests balance and health, and the disordered,
which manifests imbalance and disease. While there is a constant interaction between
order and disorder, understanding the nature and structure of disorder helps reestablish
order [55,56,60].

Ayurveda has various techniques for assessing health during diagnosis. The practi-
tioner carefully evaluates critical signs and symptoms of illness, especially concerning the
origin and cause of an imbalance. During direct questioning, observation and a physical
exam, several techniques are used, such as taking the pulse, observing the tongue, eyes and
physical form, and listening to the voice’s tone. Self-care and treatment recommendations
may include implementing lifestyle changes, starting and maintaining a suggested diet,
use of herbs and yoga’s deep breathing exercises. In some cases, a cleansing program
called panchakarma is recommended to help the body rid itself of accumulated toxins to
benefit from the various suggested treatment procedures [55–57,60]. Ayurveda lags far
behind scientific evidence in the quantity and quality of randomized controlled clinical
trials (RCTs) and systematic reviews. However, yoga and its breathing techniques have
gathered significant scientific relevance in recent decades.

2. Methods—Literature Search

This study was designed as an overview to provide new insights on using simple
breathing techniques to tackle global health problems, including the current COVID-19
pandemic, which mainly affects respiratory function. A “quantitative analysis” section was
also included, which will be further described.

For the quantitative analysis regarding the different TCAMs selected, a literature
search was conducted in Scopus, Web of Knowledge, Pubmed and Psychinfo (databases).
Searches were conducted during 2020, on March 14, on May 4, and again on July 26. From
this search, the following information was considered: the date of earliest publication, the
number of total studies, the number of studies from the last five years (2020–2016) and
the number of studies from the previous five years (2015–2011). The idea with these last
two steps was to determine whether the work being done on these subjects is increasing or
decreasing. The database with more reported studies was selected to conduct this analysis
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(this analysis can be found in Figure 1). Scopus was the database with more indexed articles
for all the keywords. For each of the TCAMs selected, the same keywords were used for
the four database searches, as follows:

- Qigong—“Qigong”, “Qi Gong”, “Chi Kung”, “Qi kung” and “Chi Gong”;
- Tai Chi—“Tai Chi” (some studies were excluded from the count given that they

referred to Tai Chi T’ao, a journalist with particular socio-political relevance);
- Yoga—“Yoga”.

The results are summarized in Figure 1. We also extracted relevant qualitative informa-
tion from the literature to analyze the previously mentioned systems, breathing physiology,
TCM and TIM’s theoretical background. Both quantitative and qualitative analyses are
presented ahead.
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3. Results
3.1. Quantitative Analysis

According to the analysis on Scopus, the scientific study of yoga started as early
as 1904 and showed a total of 9568 papers. Receiving less but still significant scientific
attention, Tai Chi follows with a total of 3252 papers, the first article dating back to 1967.
These two are followed by Qigong, whose first entry was in 1981, with a total of 1297 papers.
Additionally, in two recent periods (2011 to 2015 and 2016 to 2020), a brief analysis shows
a recent evolution of interest in those topics, with an outcome of 2867 and 3758 for yoga,
1064 and 1145 for Tai Chi, 367 and 443 for Qigong, respectively.

Qigong was notably less investigated, which might be due to confusion with Tai
Chi. Future studies should make a clear distinction to analyze the literature correctly.
Zhang et al. (2020) [63] suggest that Qigong and Tai Chi’s benefits are diverse and inconsis-
tent in the literature.
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3.2. Qualitative Analyses Based on Review—General Reported Effects
3.2.1. Conventional Medicine

Although there seems to be no vast literature regarding respiration as a therapeutic
technique in and of itself, it is common to find it as non-prominent means among others.
For example, many elements are considered inside the standard delivery room when
pregnant women labor. In optimal conditions, the professionals need to be ready to perform
a series of interventions on demand, such as caesarean section and administering epidural
analgesia [64,65]. However even though this is important, there is always something asked
of every woman during labor: “breathe!”. Indeed, breath control has been shown to work as
pain relief and it decreases the caesarean section intervention rate [66], which is associated
with a higher level of satisfaction regarding the birth experience. It can be hypothesized that
this higher satisfaction and acquisition of breathing skills can then impact the post-labor
life of mothers. Moreover, a simple daily 5 min breathing exercise applied throughout
30 sessions or a three-day intervention (with exercises three times per day) has significantly
reduced anxiety in pregnant women [67,68].

Diaphragmatic breathing could be an effective and cheap solution to overcome the
problems associated with rumination syndrome (RS), one of the least understood functional
gastroenterology disorders [69]. As an example, an 18-year-old man who did not respond
to repeated trials of acid-blocking medication or metoclopramide to prevent severe gastro-
esophageal reflux (GER syndrome, the original diagnosis) was advised to consult a surgeon
to undergo a Nissen fundoplication, a surgical process in which the top part of the stomach,
the “fundus”, is stitched around the esophagus to aid its closing. The clinician taught him
how to do diaphragmatic breathing in the visit, and after two months and two consultations
with a behavioral psychologist, remarkable improvements in regurgitation symptoms were
experienced [69]. Diaphragmatic breathing has been shown to significantly reduce cortisol
levels and negative affect, i.e., the experience of negative emotions [70]. One study tested
the hypothesis that biofeedback-assisted diaphragmatic breathing, along with systematic
relaxation, would be more effective than propranolol in the long-term prophylaxis of
migraine [71]. This collaborative practice was demonstrated to be more effective in the
long-term treatment of migraines. In that study, the effects of this specific breathing
technique were not disassociated from relaxation, as relaxation is undoubtedly one of the
many positive effects of these breathing techniques. Moreover, when no contraindicating
medical conditions are present, hyperventilation can be used as a therapeutic method to
treat anxiety and as a diagnostic tool [72]. As a technique that uses, amongst other means,
hyperventilation, holotropic breathing has been proposed to be an alternative therapeutic
procedure for some psychiatric conditions [73].

Herbert Benson, M.D., from Harvard Medical School, developed a relaxation response
method that is primarily a breathing pattern maintained from 10 to 20 min once or twice
a day [74].

This review defines slow breathing as any rate from 4 to 10 breaths per minute
(0.07–0.16 Hz). A typical human respiratory rate is 10–20 breaths per minute (0.16–0.33 Hz).
It is regarded as a method to improve health, with application in diverse conditions, such
as the alleviation of premenstrual syndrome symptoms [75] or decreased blood pressure
in those cases where an individual’s high blood pressure is caused by stress [76], to name
a few.

Deep abdominal breathing is a crucial component of diverse, widely used psychothera-
pies, significantly reducing stress, anxiety and depression. Systematic Muscular Relaxation
by Jacobson and Systematic Desensitization Programs by Wolpe are two clear examples
of breathing as an essential part of the therapeutic procedure to manage psychosomatic
distress and phobias [77,78].

The benefits of having an active lifestyle are widely known [79]. Physical activity can
substantially improve health by reducing the risks of dying prematurely from heart disease,
developing diabetes and high blood pressure, and reducing feelings of depression and
anxiety. An amelioration of the cardiorespiratory system is frequently described [80], but
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the focus rarely rests on the respiratory part alone. More research should be performed to
clarify how the health changes associated with sports are affected by the breathing patterns
employed during physical activity. If a significant contribution of breathing is proved
systematically, breathing techniques could be a generic alternative to prevent disease, with
specific interest for those with physical disabilities. It is noteworthy that regular physical
activity is one of the primary measures to prevent obesity [80], a condition associated with
a higher risk of developing multiple other illnesses [81]. Some studies show that obesity
harms respiration, causing impairment in breathing patterns and respiratory mechanisms
expressed by shallow breathing, eventually leading to ventilatory failure [82,83].

Breathing exercises and practices have always been used in CM, although not often as
a primary therapy. Scientific research has shown the effects of breathing on several health
scenarios, such as augmenting immune cell count, enhancing the immune response under
stress conditions [84,85], improving parasympathetic activation and reducing sympathetic
tone with impacts on blood pressure, hormones and general stress levels [85–89]. Although
breathing exercises have been shown to produce positive health outcomes, CM profes-
sionals rarely educate their patients to breathe correctly, or promote relaxation response
exercises, as they do for simple everyday activities such as personal hygiene, sleep, exercise
or diet. This happens probably because most professionals are still unaware of its impor-
tance as there is no official recommendation for these practices. There is no public health
program promoting good breathing practices because public health policy in Western
countries is still anchored on CM grounds where breathing has still not been tested by
prominent official authorities as a valued therapy. Fortunately, this scenario has changed
in recent decades and there is more recognition and integration of CAM practices. CM
professionals have been seeking alternative or complementary approaches to compensate
for the side effects of pharmacological interventions.

3.2.2. Qigong Breathing Effects

Many historical forms of Qigong are used for general health enhancement purposes,
and some are recommended for specific TCM diagnostic categories. This practice in-
corporates many simple repetitive movements or postures (standing or sitting; inspired
by nature) [54]. Qigong is a process in which “qi” is understood as the vital energy or
a functional capacity for a tissue or organ to work, also interpreted as “life force” in some
schools of TCM, and “gong” is the activation or training [90]. This energy (“qi”) is achieved
through breath control and a “special state of mental awareness”, resulting in enhanced
homeostasis (mechanism of vegetative regulation) [54]. Another designation would be the
one of “ancient oriental mindful exercise” [91], which can be understood as an exercise
focusing on self-awareness and intrapersonal mind–body alignment to be accompanied by
low-to-moderate muscular exercise and non-judgmental meditation. It differs from most
physical activities centered on kinesthetic training and is relatively disconnected from the
mind or meditation.

During Qigong practice, a relaxed concentration state must be achieved, avoiding
energy loss in multiple thoughts [90]. The forebrain and midbrain are particularly active in
this meditation, and high production of both beta (attention to external filter) and theta
(interoception sense) brain waves are registered [92]. The body’s energy effect may be mea-
sured as heat through infrared thermography [93] or by changes in skin electrical potential
of acupoints [94,95]. This might indicate higher energy and conductance deep in the tissue
between different acupoints, as predicted by TCM theory [96–98]. These acupoints are in-
terconnected, forming a functional structure designated by the aforementioned “meridians”
or conducts, presenting low electrical impedance and high conductance. These acupoint
conductance changes suggest that their implications for generating symptoms, syndromes
and diseases are valid [96,97,99,100]. Matos et al. (2017, 2020) demonstrated that a focused
mind changes the molecular vibrational state of water samples reflected by the responsive
magnetic field strength, radiation, pH and electrical conductance measurements [101,102].
Furthermore, and relevant to the homeostatic process, a close relationship is suggested
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between blood and electrical flow in response to these (breathing) exercises [92]. These
effects can be achieved through specific Qigong techniques, such as “White-Ball” in the
Heidelberg model of TCM [93,103]. Qigong practice benefits have been shown on different
components of wellbeing, such as cognitive behavior, distraction, social interaction, car-
diovascular fitness, amine regulation and endorphin regulation [91,104–106]. This practice
generally provides a non-pharmacological modality for achieving biopsychosocial health
for those suffering from anxiety, stress, depression, symptoms, chronic pain, immunity,
infection and reduced quality of life [91,106–110].

Qigong has been proven to positively affect sleep quality, anxiety and depression [111–113].
Indeed, compared to control groups, participants practicing Qigong registered better sleep
quality [111] and significant decreases in anxiety and depression when compared with
active [88,114] and inactive controls [115], or when comparing before and after the qigong
exercise [90]. Young flutists submitted to a seven-week Qigong training demonstrated
lasting effectiveness in reducing anxiety-related manifestations [103]. This suggests that
new vegetative patterns have been created by the Qigong practice and that, eventually,
a sharper awareness of one’s body sensations was developed. This hypothesis being
correct, participants would not only have a new repertoire of responses but would be
accustomed to changes in bodily sensations, not engaging in the widely known process
of catastrophizing sensations such as panic attacks typical in anxiety disorders [116]. Not
reacting automatically to changing body sensations may be vital in having more choice
over how we feel.

Current research suggests a favorable effect on bone health for those practicing Qigong
or Tai Chi, reporting slower bone loss and fewer fractures [54]. Compared to no-exercise
controls, women following Qigong exercises presented an increased bone mineral den-
sity [54]. One of the most consistently reported findings is the significant reduction in
blood pressure reported in multiple studies, especially when Qigong was compared to
inactive control groups or waitlist controls [88,117]. Reduced heart rate is also reported
as well as increases in heart rate variability which, together with blood pressure reduc-
tion, suggest that one or several of the critical components of Qigong (e.g., breathing,
concentration, light movement) may affect sympathetic and parasympathetic balance and
activity [54,87,88,90,118]. Improvements in heart-health biomarkers, such as lipid pro-
files [87] and serum B-type natriuretic peptide levels [119], were shown in response to
Qigong and/or Tai Chi compared to inactive or usual care controls, respectively. Partici-
pants with a history of chronic atrial fibrillation [120] or heart failure [119,121] and women
treated for breast cancer [122] achieved significant improvements in the walk test following
Qigong or a combined Qigong/Tai Chi intervention compared to an inactive control, or
a psychosocial group-supported control intervention.

Physical function measured with a wide variety of performance indicators, such as
balance, strength, flexibility and handgrip, showed significant improvements with both
Qigong and Tai Chi exercises for sedentary elderly healthy adults or those deemed at
risk for falls compared to a control intervention or waitlist control [122–126]. Qigong
exercises may reduce the symptoms of Parkinson’s disease and improve the body functions
of patients in both the mild and moderate stages [127]. Furthermore, it may promote
an improvement in healthy physical behavior, self-control, sociability and sensory and
cognitive awareness in behavioral and autism disorders [106,128]. Compared to inactive
control groups, Qigong practice enhanced self-efficacy and the ability to handle stress and
novel experiences in patients with perceived symptoms (without a diagnosis) [115,129].
Self-reported neck pain and disability [130] and fibromyalgia symptoms [131] improved
slightly with Qigong compared to other exercise interventions or usual care control.

A study examining blood markers related to stress response, i.e., norepinephrine,
epinephrine, and cortisol levels, significantly decreased in response to Qigong compared to
a waitlist control group [88]. Concerning immune-related responses, improvements in sev-
eral immune-related blood markers, including the total number of leukocytes, eosinophils
and percentage of monocytes, and a significant increase in antibody levels in response
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to flu vaccinations, have been reported in people practicing Qigong, compared to usual
care [132,133]. Interleukin-6, an important marker of inflammation, was significantly mod-
ulated in response to Qigong compared to a no-exercise control group [134]. According to
Oh et al. (2020), current evidence indicates that Qigong practice has a physiologic impact
on immune system functioning and inflammatory responses [133].

Lastly, concerning the dramatic global situation related to COVID-19, Zhang et al.
(2020) proposed a trial study involving a Qigong program to evaluate the efficacy of
physical and mental rehabilitation of patients with COVID-19 [63]. Considering that
patients with COVID-19 may suffer from panic and anxiety motivated by the overall
mortality and infectivity, the researchers suggested combining abdominal breathing and
lip breathing to produce six different sounds (xu, he, hu, si, chui and xi) and low-intensity
body movements. This breathing pattern can change the dysfunctional rapid and shallow
breathing pattern, extend the trachea’s opening time and maintain the patient’s airway
pressure within a physiological range, thereby improving gas exchange [135,136]. Clear
benefits on the psychophysiological health of patients with severe pneumonia are expected
with this specific breathing.

In summary, there are many positive effects of Qigong therapy, such as reducing stress,
fatigue, anxiety and depression, improving sleep quality and psychophysiological disorders
associated with balance and stability in older people, relieving pain in knee osteoarthritis,
fibromyalgia and chronic neck and back pain, hypertension decrease, cardiovascular and
pulmonary benefits, boosting the immune system and related responses, and management
of cancer, behavioral and autism disorders. Qigong mind–body functions result from
regulating the global homeostatic vegetative network [137].

Breath control may be responsible for many of the effects reported above. Regardless of
characteristics, breathing is an essential (if not the most important) part of Qigong, which is,
as has been mentioned, one of the primary therapies of TCM. Breathing has been an essential
concept in therapy or disease prevention, in which the systematic practice of specific
breathing patterns, such as those used in Qigong, has been proven to produce positive
outcomes. Indeed, TCM practitioners often advocate that “two of the most important
things to maintaining health are good sleep and good breathing”.

3.2.3. Tai Chi Breathing Effects

Tai Chi has been used for centuries as a traditional Chinese wellness practice sharing
theoretical roots with Qigong [138]. According to Jahnke et al. (2010), Tai Chi represents
an expansive philosophical and theoretical notion that describes the natural world (i.e.,
the universe), a dynamic interactive balance of light and dark, movement and stillness,
waves and particles. It is typically performed as a highly choreographed, lengthy, complex
combination of deep diaphragmatic breathing and relaxation, with a harmonious flow of
movement [139]. When regarded as a meditative movement, it is intended to promote
internal functional balance to neutralize stress, increase longevity and increase personal
tranquility [54,106]. As can be strongly emphasized, breathing is a fundamental element of
this practice.

Similar to Qigong, post-menopausal women practicing Tai Chi presented bone loss
delay and fewer fractures than usual care [140]. Compared to inactive control groups,
subjects with arthritis experienced improved self-efficacy [141], and fibromyalgia patients
experienced improvements in managing pain [142] after practicing Tai Chi. Significant
benefits on heart rate [141,142], heart rate variability [143], blood pressure [144], heart
failure [119,145], breast cancer [122], performance indicators of physical function (falls
and balance) [143,146], quality of life and self-efficacy [147] and lipid profiles and serum
B-type natriuretic peptide levels [119] have been recorded. Perceived symptoms of heart
failure disability [148], sickness impact scores [149] and sleep quality [150] decreased in
response to Tai Chi practice. Reduced depression, anxiety, and stress among patients with
osteoarthritis [151], as well as significant improvements in adrenaline, heart rate, nora-
drenaline and cortisol levels with Tai Chi practice [54,152] have been reported. Moreover, in
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response to the vaccine, varicella-zoster virus titers and T-cells increased significantly more
among Tai Chi practitioners than waitlist controls [153]. Furthermore, improvements in
thyroid-stimulating hormone, follicle-stimulating hormone, triiodothyronine [54] and lym-
phocyte production [154] have been reported in response to Tai Chi practice compared to
matched controls. Pre–post Tai Chi intervention designs have also shown an improvement
in immunoglobulin G (IgG) and natural killer (NK) cells [155].

Evidence supporting Tai Chi’s beneficial effects on health has been growing in the
last decades. These include reduction in blood pressure [144], maintenance of bone den-
sity [156], increased balance, augmented quality of life [145,157] and improvement in
depression symptoms [158,159] and in immunoglobulin G [160] levels of immune cells and
natural killer cells [133,155]. Most of the previously mentioned studies used a relatively
short-term and simplified practice. However, it is noteworthy that Tai Chi, like Qigong,
requires continuous, everyday practice [54].

With a few exceptions, most studies indicate that Qigong and Tai Chi have great
potential for improving health and general quality of life in healthy and chronically ill
patients, including those with cancer, post-stroke conditions, arthritis, and muscular dys-
trophy, to mention a few. Although the evidence regarding TCM breathing techniques
suggests health benefits, more (and systematic) studies need to be conducted on Qigong
and Tai Chi techniques to examine the degree and specificity of benefits concerning several
symptoms or diseases. Considering that part of the benefits may be associated with aerobic
exercise, these studies can further clarify the potential of Tai Chi and Qigong compared to
regular exercises.

3.2.4. Yoga Breathing Effects

Yoga is an ancient Hindu practice part of Ayurveda medicine. It dates back more
than 5000 years and integrates mental and physical exercises to attain a particular state of
being—Samadhi (sanscrit “sama”, which means together, and “dhi” which means mind).
The most straightforward way to translate Samadhi is to say that it is a “complete state of
concentration”, however, for yogic practitioners, it seems to have a much deeper meaning
of the “ultimate state of being” [161]. Often seen as a medical practice [162], yoga focuses
on two main aspects: posture or asana; and regulated breathing, or “pranayama” [163].
Pranayama consists of (1) inhalation, (2) exhalation, (3) holding the breath after inhalation
and (4) holding the breath after exhalation.

There are several types of pranayamas, and they all serve a particular intention [164].
The slow type of pranayama (3–6 breaths per minute) can significantly reduce heart
rate [162]. Positive effects occur when the practitioner focuses on the energy (prana)
flow through the seven chakras or a specific one to balance emotions or feelings. One
of them, the solar plexus (“Manipura”) chakra, is located in the diaphragmatic region
above the navel and the solar plexus, and it is attributed to willpower, opinions and be-
liefs, personal identity and decision-making. Practicing yoga (pranayama) or meditation
combined with specific poses on a sunny day might help the practitioner find balance
in the solar plexus chakra, stimulating the authentic self to shine brightly and increasing
anti-inflammatory functions [165–167]. Beneficial effects of pranayamas on cardiovascu-
lar [162,163], autonomic [164], cognitive [168] and pulmonary functions [168] have been
reported. While performing pranayama breathing techniques, participants are encour-
aged to focus on relaxation, which reduces anxiety [169]. Indeed, poor mental health has
been associated with a higher risk of developing acute respiratory infection (Monto, 2002;
Adam, Meinlschmidt and Lieb, 2013), which can be reduced with pranayama practice.
Pranayama has significantly improved exercise tolerance in chronic obstructive pulmonary
disease [169]. Improved functional capacity, lung function, mental health, and quality of
life in patients point to pranayamas as an efficient alternative to other physical training
activities and they might be a valuable tool to add to formal rehabilitation programs [170].

Yoga therapy might be used to aid in fighting COVID-19. Before affecting the lungs,
the SARS-CoV-2 virus lodges in the throat region. The virus’s fatty acid coat adheres to the
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moist mucosal layers, binding to specific cell receptors and moving into the cells [171]. Yoga
breathing techniques (pranayama) and postures (asanas) have a direct beneficial impact on
the lungs and diaphragm [169,170], which can induce the innate immunologic response
of the mucus membranes and may reduce the virus’ action in lung tissues [167]. Stress,
anxiety and depression may increase the risk of acute respiratory infections, and, most
likely, COVID-19 is no exception [171–173]. While reducing stress, anxiety, and depression,
pranayama combined with meditation can promote lung function and virus-specific im-
mune response, reducing inflammation bio-markers as cytokines activity [167,172,174–176].
Thus, just like Qigong and Tai Chi, yoga could be tested to improve the condition of
COVID-19-recovering patients.

Yoga is another practice that focuses on simple breathing regulation to produce a spe-
cific functioning state. Yoga does share several aspects with Tai Chi and Qigong, such as
the superconductors hypothesis, and the influence on the immune system, particularly on
virus-specific responses.

4. Discussion

Homeostasis is a relevant concept in CM and CAM and is closely related to the
human body’s integrity and the balance between the body, mind and the social and natural
environment. Individual sensorial information is essential to analyze and evaluate the
system’s dynamics, as external signs and perceptions differ [13,47].

The interaction between body, mind and consciousness is essential to maintain health.
Balancing the body, mind and consciousness requires understanding how different forces
(energies) work together [46,47,56,61,62,177]. Each person has a particular constitution
and a specific energy pattern, an individual combination of physical, mental and emo-
tional characteristics. This constitution is determined at conception and remains the same
throughout life, even though internal and external factors might act upon us to disturb
the balance. Western allopathic medicine focuses on symptomatology and disease and the
primary use of drugs and surgery to rid the body of pathogens or diseased tissue, while
homeopathic medicines focus on maintaining balanced energy flow and health.

CAM practices often use deep and specific breathing techniques to promote health
manifestation. As previously seen, breathing influences labor experience in pregnant
women in many positive ways. However, there is still little research on how different
types of breathing can influence such a situation, and, consequently, there is a lack of
evidence-based protocols worldwide.

Breathing diseases are strongly correlated with anxiety and depression [21]. Research
suggests that specific breathing exercises can help improve asthma symptoms and chronic
obstructive pulmonary disease (COPD) [113,135,178], which, by correlation, suggests that
other breathing techniques might help improve symptoms of these conditions. If such disor-
ders could be effectively treated using behavioral methods, expensive chemical treatments
could be primarily replaced or reduced. The high correlation between these psychological
and breathing-related disorders might even raise the question of which one is the “cause”
of the other.

Indeed, the answer to part of the question raised in the last paragraph might be found
in the studies conducted on diaphragmatic breathing [70], Qigong [103], Tai Chi [89] and
yoga [179]. These show that breathing might increase parasympathetic tone instead of the
sympathetic, reducing symptoms associated with psychopathologies.

It seems that oriental health practices have long emphasized breathing as a critical
element of human health. Specific sets of respiration exercises have been developed and
are, today, part of these systems. From specific Qigong exercises to pranayamas, there
is a precise utilization of this mechanism as one of the main leverages for influencing
physiology. In contrast, CM seems to make a non-systematized use of these physiological
mechanisms. Breathing techniques are used in the labor room [66], in gastroenterology
practice [69] or as a method to induce a relaxation response [74], but without a standard
recommended use. Maybe for its simplicity, breathing has not been sufficiently explored
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and tested as a therapeutic method in CM. These practices commonly fall within the
scope of CAM; therefore, due to politics and cultural resistance, CM does not highlight
the importance of respiration regulation practices in wellbeing. Another reason for this
undervaluation might be related to the costless character of these interventions, which
makes it difficult to, on the one hand, believe in the potential benefits it has, and, on the
other, to grant investment for further research. Regardless, a growing body of information
points to the effectiveness of breathing workout practices in Qigong, yoga and Tai Chi.
A systematic approach to the already existing breathing processes within CM is required.
The integration of CAM breathing techniques mentioned in this work might be of value.
Indeed, they do not aim to be alternatives but are complementary practices to promote
wellbeing and cure diseases. Breathing seems to be one of many possible bridges between
CAM and CM, potentially reducing the sometimes devastating side effects of long-term
medication use.

In the West, habits to promote and maintain health are often transmitted from genera-
tion to generation, from parents to sons and daughters. These include, but are not limited
to, (i) choosing a healthy diet, (ii) maintaining personal hygiene, i.e., brushing one’s teeth,
washing the hands and body, (iii) sleep hygiene, i.e., sleeping a certain number of hours per
night, (iv) having an active lifestyle, i.e., practicing physical activity, and (v) adopting good
postures (how to sit and stand up properly). It seems incomprehensible within this health-
ful culture that breathing habits, an essential element to promote health, have been left out.
Considering the growing body of evidence pointing towards beneficial effects on health,
respiration exercises should be further explored and integrated as part of every child’s basic
teaching, whether in school, at home, or when visiting healthcare professionals. Breathing
exercises should become a regular activity of everyday life. In this way, significant steps
might be taken towards preventing debilitating conditions, i.e., anxiety, depression, and
breathing disorders, in the youth and future generations. Western governments should
evaluate the potential low-cost beneficial impact of proper breathing habits on public health.
While incorporated into daily life, breathing exercises might positively affect human health
if implemented as a standard routine in public health programs.

5. Conclusions

Breathing is a well-studied process in modern physiology with a high impact on
health. Indeed, slight changes in the body’s chemistry induced by breathing impact all
systems, including the immune system and its response. From a holistic point of view,
the superconductor hypothesis of the ECM gains particular relevance. This deep and fast
communication pathway might be closely related to the body’s self-regulation mechanism.
Within TCAM, breathing is a central element. Practices such as Qigong, Tai Chi and yoga
have been shown to help to reduce and prevent the effects of common diseases and might
be powerful tools to promote lung function and virus-specific immune response. An in-
depth systematic investigation of the benefits of such practices is encouraged to clarify their
prophylactic character, especially considering the current COVID-19 pandemic.

Indeed, on 14 May 2020, Tedros Ghebreyesus, General Director of the WHO, said,
“The impact of the pandemic on people’s mental health is already extremely concerning”.
Furthermore, the United Nations highlighted the urgent need “to increase investment in
mental health services who face to a massive increase in mental health conditions in the
coming months” [180].

Systematic breathing training as a primary preventive health tool would be valuable
to integrate into national health programs. It is easy to make it available to everyone;
it is a low-cost intervention; it is safe and with no dangerous side effects; it is a non-
stigmatized treatment complement (according to WHO, nearly two-thirds of the population
with a known mental disorder never seek help from a health professional because of
social stigma).

In the current pandemic, with increased mental distress and the risk of massive
usage of community safe-guarding respiratory masks for long periods, implementing
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a daily routine of breathing workouts sounds like a reasonable preventive intervention.
Furthermore, given the increased scientific attention in western medicine, integrating these
practices as part of CM might be a turning point.
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35. KOLÁŘ, P.; Neuwirth, J.; Šanda, J.; Suchanek, V.; Svata, Z.; Volejnik, J.; Pivec, M. Analysis of diaphragm movement during tidal

breathing and during its activation while breath holding using MRI synchronized with spirometry. Physiol. Res. 2009, 58, 383–392.
[CrossRef]

36. Vostatek, P.; Novak, D.; Rychnovský, T.; Rychnovská, Š. Diaphragm postural function analysis using magnetic resonance imaging.
PLoS ONE 2013, 8, e56724. [CrossRef]

37. Paterson, D.J.; Nye, P.C. Reflexes arising from the arterial chemoreceptors. Arter. Chemorecept. 1994, 360, 71–86.
38. Nattie, E.; Li, A. Central chemoreceptors: Locations and functions. Compr. Physiol. 2011, 2, 221–254.
39. Bernardi, L.; Gabutti, A.; Porta, C.; Spicuzza, L. Slow breathing reduces chemoreflex response to hypoxia and hypercapnia, and

increases baroreflex sensitivity. J. Hypertens. 2001, 19, 2221–2229. [CrossRef]
40. Dick, T.E.; Hsieh, Y.-H.; Dhingra, R.R.; Baekey, D.M.; Galán, R.F.; Wehrwein, E.; Morris, K.F. Cardiorespiratory coupling: Common

rhythms in cardiac, sympathetic, and respiratory activities. Prog. Brain Res. 2014, 209, 191–205.
41. Berntson, G.G.; Cacioppo, J.T.; Quigley, K.S. Respiratory sinus arrhythmia: Autonomic origins, physiological mechanisms, and

psychophysiological implications. Psychophysiology 1993, 30, 183–196. [CrossRef]
42. Yasuma, F.; Hayano, J.-I. Respiratory sinus arrhythmia: Why does the heartbeat synchronize with respiratory rhythm? Chest 2004,

125, 683–690. [CrossRef]
43. Hayano, J.; Yasuma, F. Hypothesis: Respiratory sinus arrhythmia is an intrinsic resting function of cardiopulmonary system.

Cardiovasc. Res. 2003, 58, 1–9. [CrossRef]
44. Billman, G.E. Heart rate variability—A historical perspective. Front. Physiol. 2011, 2, 86. [CrossRef]
45. Thoits, P.A. Stress and health: Major findings and policy implications. J. Health Soc. Behav. 2010, 51 (Suppl. S1), S41–S53.

[CrossRef] [PubMed]
46. Porkert, M.; Hempen, C.-H. Classical Acupuncture: The Standard Textbook; Media, Acta Medicinae Sinensis: Dinkelscherben,

Germany, 1995.
47. Lu, A.-P.; Jia, H.-W.; Xiao, C.; Lu, Q.-P. Theory of traditional Chinese medicine and therapeutic method of diseases. World J.

Gastroenterol. 2004, 10, 1854–1856. [CrossRef]
48. Bell, I.R.; Caspi, O.; Schwartz, G.E.; Grant, K.L.; Gaudet, T.W.; Rychener, D.; Maizes, V.; Weil, A. Integrative medicine and systemic

outcomes research: Issues in the emergence of a new model for primary health care. Arch. Intern. Med. 2002, 162, 133–140.
[CrossRef] [PubMed]

49. Winslow, L.C.; Shapiro, H. Physicians want education about complementary and alternative medicine to enhance communication
with their patients. Arch. Intern. Med. 2002, 162, 1176–1181. [CrossRef] [PubMed]

50. Greten, H.J. Chinese medicine as vegetative systems biology: Part I: Therapeutic methods. HNO 2011, 59, 1160–1164. [CrossRef]
51. Levinovitz, A. Chairman Mao Invented Traditional Chinese Medicine; The Slate Group: Brooklyn, NY, USA, 2013.

http://doi.org/10.1080/0309190021000025855
http://doi.org/10.1055/s-2002-23177
http://doi.org/10.1016/j.medengphy.2016.10.009
http://www.ncbi.nlm.nih.gov/pubmed/27816391
http://doi.org/10.1093/ejechocard/jeq157
http://doi.org/10.1089/acm.2010.0656
http://doi.org/10.1007/s10484-017-9387-8
http://doi.org/10.1586/ers.11.69
http://doi.org/10.1590/S0102-76382009000200018
http://doi.org/10.1152/ajpheart.1998.274.2.H709
http://doi.org/10.1152/ajpregu.00452.2003
http://doi.org/10.1016/j.autneu.2016.08.014
http://doi.org/10.33549/physiolres.931376
http://doi.org/10.1371/journal.pone.0056724
http://doi.org/10.1097/00004872-200112000-00016
http://doi.org/10.1111/j.1469-8986.1993.tb01731.x
http://doi.org/10.1378/chest.125.2.683
http://doi.org/10.1016/S0008-6363(02)00851-9
http://doi.org/10.3389/fphys.2011.00086
http://doi.org/10.1177/0022146510383499
http://www.ncbi.nlm.nih.gov/pubmed/20943582
http://doi.org/10.3748/wjg.v10.i13.1854
http://doi.org/10.1001/archinte.162.2.133
http://www.ncbi.nlm.nih.gov/pubmed/11802746
http://doi.org/10.1001/archinte.162.10.1176
http://www.ncbi.nlm.nih.gov/pubmed/12020190
http://doi.org/10.1007/s00106-011-2409-6


Healthcare 2022, 10, 1934 17 of 21

52. Greten, H.J. Chinese medicine as a model of system biology: Diagnosis as the foundation of acupoint selection. In Current Research
in Acupuncture; Springer: New York, NY, USA, 2013; pp. 621–657.

53. Tsokos, G.C.; Nepom, G.T. Gene therapy in the treatment of autoimmune diseases. J. Clin. Investig. 2000, 106, 181–183. [CrossRef]
54. Jahnke, R.; Larkey, L.; Rogers, C.; Etnier, J.; Lin, F. A comprehensive review of health benefits of qigong and tai chi. Am. J. Health

Promot. 2010, 24, e1–e25.
55. Lad, V. The Human Constitution. Ayurveda: The Science of Self-Healing; Lotus Press: Wilmot, ON, USA, 1985; pp. 26–36.
56. Patwardhan, B.; Warude, D.; Pushpangadan, P.; Bhatt, N. Ayurveda and traditional Chinese medicine: A comparative overview.

Evid. Based Complement. Altern. Med. 2005, 2, 465–473. [CrossRef]
57. Patwardhan, B. Bridging Ayurveda with evidence-based scientific approaches in medicine. EPMA J. 2014, 5, 19. [CrossRef]
58. Miller, L.; Miller, B. Ayurveda and Aromatheraphy: The Earth Essential Guide to Ancient Wisdom and Modern Healing; Motilal

Banarsidass Publ.: New Delhi, India, 1998.
59. Ninivaggi, F.J. Ayurveda: A Comprehensive Guide to Traditional Indian Medicine for the West; Rowman & Littlefield: Lanham, MD,

USA, 2010.
60. Hankey, A. CAM modalities can stimulate advances in theoretical biology. Evid. Based Complement. Altern. Med. 2005, 2, 5–12.
61. Ventegodt, S.; Kandel, I.; Merrick, J. A short history of clinical holistic medicine. Sci. World J. 2007, 7, 1622–1630. [CrossRef]
62. Jaiswal, Y.S.; Williams, L.L. A glimpse of Ayurveda–The forgotten history and principles of Indian traditional medicine. J. Tradit.

Complement. Med. 2017, 7, 50–53. [CrossRef] [PubMed]
63. Zhang, S.; Zhu, Q.; Zhan, C.; Cheng, W.; Mingfang, X.; Fang, M.; Fang, L. Acupressure therapy and Liu Zi Jue Qigong for

pulmonary function and quality of life in patients with severe novel coronavirus pneumonia (COVID-19): A study protocol for
a randomized controlled trial. Trials 2020, 21, 751. [CrossRef] [PubMed]

64. Roberts, R.B.; Shirley, M.A. Reducing the risk of acid aspiration during cesarean section. Anesth. Analg. 1974, 53, 859–868.
[CrossRef] [PubMed]

65. McGrady, E.; Litchfield, K. Epidural analgesia in labour. Contin. Educ. Anaesth. Crit. Care Pain 2004, 4, 114–117. [CrossRef]
66. Kamalifard, M.; Shahnazi, M.; Melli, M.S.; Allahverdizadeh, S.; Toraby, S.; Ghahvechi, A. The efficacy of massage therapy and

breathing techniques on pain intensity and physiological responses to labor pain. J. Caring Sci. 2012, 1, 73.
67. Yu, W.-J.; Song, J.-E. Effects of abdominal breathing on state anxiety, stress, and tocolytic dosage for pregnant women in preterm

labor. J. Korean Acad. Nurs. 2010, 40, 442–452. [CrossRef]
68. Chang, S.-B.; Kim, H.-S.; Ko, Y.-H.; Bae, C.-H.; An, S.-E. Effects of abdominal breathing on anxiety, blood pressure, peripheral skin

temperature and saturation oxygen of pregnant women in preterm labor. Korean J. Women Health Nurs. 2009, 15, 32–42. [CrossRef]
69. Chitkara, D.K.; Van Tilburg, M.; Whitehead, W.E.; Talley, N.J. Teaching diaphragmatic breathing for rumination syndrome. Am. J.

Gastroenterol. 2006, 101, 2449–2452. [CrossRef]
70. Ma, X.; Yue, Z.-Q.; Gong, Z.-Q.; Zhang, H.; Duan, N.-Y.; Shi, Y.-T.; Wei, G.-X.; Li, Y.-F. The effect of diaphragmatic breathing on

attention, negative affect and stress in healthy adults. Front. Psychol. 2017, 8, 874. [CrossRef]
71. Kaushik, R.; Kaushik, R.M.; Mahajan, S.K.; Rajesh, V. Biofeedback assisted diaphragmatic breathing and systematic relaxation

versus propranolol in long term prophylaxis of migraine. Complement. Ther. Med. 2005, 13, 165–174. [CrossRef] [PubMed]
72. Meuret, A.E.; Ritz, T.; Wilhelm, F.H.; Roth, W.T. Voluntary hyperventilation in the treatment of panic disorder—Functions of

hyperventilation, their implications for breathing training, and recommendations for standardization. Clin. Psychol. Rev. 2005, 25,
285–306. [CrossRef] [PubMed]

73. Rhinewine, J.P.; Williams, O.J. Holotropic breathwork: The potential role of a prolonged, voluntary hyperventilation procedure as
an adjunct to psychotherapy. J. Altern. Complement. Med. 2007, 13, 771–776. [CrossRef] [PubMed]

74. Benson, H.M.D.; Klipper, M. The Relaxation Response. 1992. Available online: http://www.upegroup.com/uploads/1/1/0/4/
11040867/relaxation_response.pdf (accessed on 27 August 2018).

75. Goodale, I.L.; Domar, A.D.; Benson, H. Alleviation of premenstrual syndrome symptoms with the relaxation response. Obstet.
Gynecol. 1990, 75, 649–655. [PubMed]

76. Benson, H.; Marzetta, B.; Rosner, B.; Klemchuk, H. Decreased blood-pressure in pharmacologically treated hypertensive patients
who regularly elicited the relaxation response. Lancet 1974, 303, 289–291. [CrossRef]

77. Bourgeois, P. De la désensibilisation systématique aux modifications cognitives sous hypnose. In Annales Médico-Psychologiques;
Elsevier Science: Paris, France, 1982.

78. Sundram, B.M.; Dahlui, M.; Chinna, K. Effectiveness of progressive muscle relaxation therapy as a worksite health promotion
program in the automobile assembly line. Ind. Health 2016, 54, 204–214. [CrossRef]

79. US Department of Health and Human Services. Healthy People 2010; Office of Disease Prevention and Health Promotion, US
Department of Health and Human Services: Washington, DC, USA, 2000.

80. Garber, C.E.; Blissmer, B.; Deschenes, M.R.; Franklin, B.A.; Lamonte, M.J.; Lee, I.-M.; Nieman, D.C.; Swain, D.P. Quantity and
quality of exercise for developing and maintaining cardiorespiratory, musculoskeletal, and neuromotor fitness in apparently
healthy adults: Guidance for prescribing exercise. Med. Sci. Sport. Exerc. 2011, 43, 1334–1359. [CrossRef]

81. Kopelman, P. Health risks associated with overweight and obesity. Obes. Rev. 2007, 8, 13–17. [CrossRef]
82. Kopelman, P.G. Obesity as a medical problem. Nature 2000, 404, 635–643. [CrossRef]
83. Chlif, M.; Keochkerian, D.; Choquet, D.; Vaidie, A.; Ahmaidi, S. Effects of obesity on breathing pattern, ventilatory neural drive

and mechanics. Respir. Physiol. Neurobiol. 2009, 168, 198–202. [CrossRef]

http://doi.org/10.1172/JCI10575
http://doi.org/10.1093/ecam/neh140
http://doi.org/10.1186/1878-5085-5-19
http://doi.org/10.1100/tsw.2007.238
http://doi.org/10.1016/j.jtcme.2016.02.002
http://www.ncbi.nlm.nih.gov/pubmed/28053888
http://doi.org/10.1186/s13063-020-04693-5
http://www.ncbi.nlm.nih.gov/pubmed/32854761
http://doi.org/10.1213/00000539-197453060-00010
http://www.ncbi.nlm.nih.gov/pubmed/4473928
http://doi.org/10.1093/bjaceaccp/mkh030
http://doi.org/10.4040/jkan.2010.40.3.442
http://doi.org/10.4069/kjwhn.2009.15.1.32
http://doi.org/10.1111/j.1572-0241.2006.00801.x
http://doi.org/10.3389/fpsyg.2017.00874
http://doi.org/10.1016/j.ctim.2005.04.004
http://www.ncbi.nlm.nih.gov/pubmed/16150370
http://doi.org/10.1016/j.cpr.2005.01.002
http://www.ncbi.nlm.nih.gov/pubmed/15792851
http://doi.org/10.1089/acm.2006.6203
http://www.ncbi.nlm.nih.gov/pubmed/17931070
http://www.upegroup.com/uploads/1/1/0/4/11040867/relaxation_response.pdf
http://www.upegroup.com/uploads/1/1/0/4/11040867/relaxation_response.pdf
http://www.ncbi.nlm.nih.gov/pubmed/2179779
http://doi.org/10.1016/S0140-6736(74)92596-3
http://doi.org/10.2486/indhealth.2014-0091
http://doi.org/10.1249/MSS.0b013e318213fefb
http://doi.org/10.1111/j.1467-789X.2007.00311.x
http://doi.org/10.1038/35007508
http://doi.org/10.1016/j.resp.2009.06.012


Healthcare 2022, 10, 1934 18 of 21

84. Gruzelier, J.; Smith, F.; Nagy, A.; Henderson, D. Cellular and humoral immunity, mood and exam stress: The influences of
self-hypnosis and personality predictors. Int. J. Psychophysiol. 2001, 42, 55–71. [CrossRef]

85. Lee, M.S.; Huh, H.J.; Jeong, S.M.; Jang, H.-S.; Ryu, H.; Park, J.-H.; Chung, H.-T.; Woo, W.-H. Effects of Qigong on immune cells.
Am. J. Chin. Med. 2003, 31, 327–335. [CrossRef] [PubMed]

86. Jones, B.M. Changes in cytokine production in healthy subjects practicing Guolin Qigong: A pilot study. BMC Complement. Altern.
Med. 2001, 1, 8. [CrossRef]

87. Lee, M.S.; Kang, C.W.; Lim, H.J.; Lee, M.S. Effects of Qi-training on anxiety and plasma concentrations of cortisol, ACTH, and
aldosterone: A randomized placebo-controlled pilot study. Stress Health 2004, 20, 243–248. [CrossRef]

88. Lee, M.S.; Lee, M.S.; Choi, E.-S.; Chung, H.-T. Effects of Qigong on blood pressure, blood pressure determinants and ventilatory
function in middle-aged patients with essential hypertension. Am. J. Chin. Med. 2003, 31, 489–497. [CrossRef] [PubMed]

89. Motivala, S.J.; Sollers, J.; Thayer, J.; Irwin, M.R. Tai Chi Chih acutely decreases sympathetic nervous system activity in older
adults. J. Gerontol. Ser. A Biol. Sci. Med. Sci. 2006, 61, 1177–1180. [CrossRef]

90. Lin, C.-Y.; Wei, T.-T.; Wang, C.-C.; Chen, W.-C.; Wang, Y.-M.; Tsai, S.-Y. Acute physiological and psychological effects of qigong
exercise in older practitioners. Evid. Based Complement. Altern. Med. 2018, 2018, 4960978. [CrossRef]

91. Chow, Y.W.; Tsang, H.W. Biopsychosocial effects of qigong as a mindful exercise for people with anxiety disorders: A speculative
review. J. Altern. Complement. Med. 2007, 13, 831–840. [CrossRef]

92. UCLA Center for East-West Medicine. Health Benefits of Tai Chi & Qi Gong and Their Relationship to TCM Therapies. Explore
Integrative Medicine 2021. Available online: https://exploreim.ucla.edu/education/health-benefits-of-tai-chi-qi-gong-and-
their-relationship-to-tcm-therapies/ (accessed on 4 March 2021).

93. Matos, L.; Goncalves, M.; Silva, A.; Mendes, J.; Machado, J.; Greten, H. Assessment of Qigong-related effects by infrared
thermography: A case study. J. Chin. Integr. Med. 2012, 10, 663–666. [CrossRef]

94. Matos, L.C.; Lopes, L.T.; Freire, V.A.; Machado, J.P.; Monteiro, F.J.; Greten, H.J. Can the electrical potential of acupoints be used to
assess the functional state of meridians and the effects of therapeutics? An exploratory data analysis. J. Bodyw. Mov. Ther. 2021,
26, 309–317. [CrossRef]

95. Matos, L.C.; Machado, J.; Greten, H.J.; Monteiro, F.J. Changes of skin electrical potential in acupoints from Ren Mai and Du Mai
conduits during Qigong practice: Documentation of a clinical phenomenon. J. Bodyw. Mov. Ther. 2019, 23, 713–720. [CrossRef]
[PubMed]

96. Poon, C.; Choy, T.; Koide, F. A reliable method for locating electropermeable points on the skin surface. Am. J. Chin. Med. 1980, 8,
283–289. [CrossRef]

97. Comunetti, A.; Laage, S.; Schiessl, N.; Kistler, A. Characterization of human skin conductance at acupuncture points. Experientia
1995, 51, 328–331. [CrossRef] [PubMed]

98. Shang, C. Emerging paradigms in mind–body medicine. J. Altern. Complement. Med. 2001, 7, 83–91. [CrossRef]
99. Weng, C.-S.; Hung, Y.-L.; Shyu, L.-Y.; Chang, Y.-H. A study of electrical conductance of meridian in the obese during weight

reduction. Am. J. Chin. Med. 2004, 32, 417–425. [CrossRef] [PubMed]
100. Lee, C.-T.; Chang, Y.-H.; Lin, W.-Y.; Xu, J.-M.; Chen, H.-Y.; Chou, P.-L.; Cheng, C.-W.; Chen, Y.-L.; Lin, F.-Y.; Tsai, F.-J.; et al.

Applications of Meridian Electrical Conductance for Renal Colic: A Prospective Study. J. Altern. Complement. Med. 2010, 16,
861–866. [CrossRef]

101. Matos, L.C.; Santos, S.C.; Anderson, J.G.; Machado, J.; Greten, H.J.; Monteiro, F.J. Instrumental Measurements of Water and the
Surrounding Space During a Randomized Blinded Controlled Trial of Focused Intention. J. Evid. Based Complement. Altern. Med.
2017, 22, 675–686. [CrossRef]

102. Matos, L.C.; Santos, S.C.; Anderson, J.G.; Machado, J.; Greten, H.J.; Monteiro, F.J. Can measurements be physically conditioned by
thought? Further observations following a focused intention experiment. J. Complement Integr. Med. 2020. [CrossRef]

103. Matos, L.C.; Sousa, C.M.; Gonçalves, M.; Gabriel, J.; Machado, J.; Greten, H.J. Qigong as a Traditional Vegetative Biofeedback
Therapy: Long-Term Conditioning of Physiological Mind-Body Effects. BioMed Res. Int. 2015, 2015, 531789. [CrossRef]

104. Moreira, A.; Matos, L.C.; Conceição, A.M. Does Qigong Practice Have Benefits on the Management of Parkinson’s Disease? J
2019, 2, 352–363. [CrossRef]

105. Duarte, L.; Gonçalves, M.; Mendes, P.; Matos, L.C.; Greten, H.J.; Machado, J. Can Qigong improve attention in adolescents?
A prospective randomized controlled trial. J. Bodyw. Mov. Ther. 2019, 24, 175–181. [CrossRef]

106. Rodrigues, J.M.S.; Mestre, M.I.C.; Matos, L.C.; Machado, J.P. Effects of taijiquan and qigong practice over behavioural disorders in
school-age children: A pilot study. J. Bodyw. Mov. Ther. 2019, 23, 11–15. [CrossRef]

107. Posadzki, P. The psychology of qi gong: A qualitative study. Complement. Health Pract. Rev. 2010, 15, 84–97. [CrossRef]
108. Wang, C.-W.; Ng, S.-M.; Ho, R.T.; Ziea, E.T.; Wong, V.C.; Chan, C.L. The effect of qigong exercise on immunity and infections:

A systematic review of controlled trials. Am. J. Chin. Med. 2012, 40, 1143–1156. [CrossRef]
109. Zeng, Y.; Luo, T.; Xie, H.; Huang, M.; Cheng, A.S. Health benefits of qigong or tai chi for cancer patients: A systematic review and

meta-analyses. Complement. Ther. Med. 2014, 22, 173–186. [CrossRef] [PubMed]
110. Bai, Z.; Guan, Z.; Fan, Y.; Liu, C.; Yang, K.; Ma, B.; Wu, B. The Effects of Qigong for Adults with Chronic Pain: Systematic Review

and Meta-Analysis. Am. J. Chin. Med. 2015, 43, 1525–1539. [CrossRef] [PubMed]

http://doi.org/10.1016/S0167-8760(01)00136-2
http://doi.org/10.1142/S0192415X03001016
http://www.ncbi.nlm.nih.gov/pubmed/12856872
http://doi.org/10.1186/1472-6882-1-8
http://doi.org/10.1002/smi.1023
http://doi.org/10.1142/S0192415X03001120
http://www.ncbi.nlm.nih.gov/pubmed/12943180
http://doi.org/10.1093/gerona/61.11.1177
http://doi.org/10.1155/2018/4960978
http://doi.org/10.1089/acm.2007.7166
https://exploreim.ucla.edu/education/health-benefits-of-tai-chi-qi-gong-and-their-relationship-to-tcm-therapies/
https://exploreim.ucla.edu/education/health-benefits-of-tai-chi-qi-gong-and-their-relationship-to-tcm-therapies/
http://doi.org/10.3736/jcim20120610
http://doi.org/10.1016/j.jbmt.2020.12.038
http://doi.org/10.1016/j.jbmt.2019.02.021
http://www.ncbi.nlm.nih.gov/pubmed/31733752
http://doi.org/10.1142/S0192415X80000256
http://doi.org/10.1007/BF01928888
http://www.ncbi.nlm.nih.gov/pubmed/7729497
http://doi.org/10.1089/107555301300004565
http://doi.org/10.1142/S0192415X04002077
http://www.ncbi.nlm.nih.gov/pubmed/15344425
http://doi.org/10.1089/acm.2009.0273
http://doi.org/10.1177/2156587217707117
http://doi.org/10.1515/jcim-2017-0056
http://doi.org/10.1155/2015/531789
http://doi.org/10.3390/j2030024
http://doi.org/10.1016/j.jbmt.2019.05.005
http://doi.org/10.1016/j.jbmt.2018.01.019
http://doi.org/10.1177/1533210110387019
http://doi.org/10.1142/S0192415X1250084X
http://doi.org/10.1016/j.ctim.2013.11.010
http://www.ncbi.nlm.nih.gov/pubmed/24559833
http://doi.org/10.1142/S0192415X15500871
http://www.ncbi.nlm.nih.gov/pubmed/26621441


Healthcare 2022, 10, 1934 19 of 21

111. Phansuea, P.; Tangwongchai, S.; Rattananupong, T.; Lohsoonthorn, V.; Lertmaharit, S. Effectiveness of a Qigong program on sleep
quality among community-dwelling older adults with mild to moderate depression: A randomized controlled trial. J. Health Res.
2020, 34, 305–315. [CrossRef]

112. Chan, J.S.; Ho, R.T.; Chung, K.-F.; Wang, C.-W.; Yao, T.-J.; Ng, S.-M.; Chan, C.L. Qigong exercise alleviates fatigue, anxiety, and
depressive symptoms, improves sleep quality, and shortens sleep latency in persons with chronic fatigue syndrome-like illness.
Evid. Based Complement. Altern. Med. 2014, 2014, 106048. [CrossRef]

113. Wu, J.-J.; Zhang, Y.-X.; Du, W.-S.; Jiang, L.-D.; Jin, R.-F.; Yu, H.-Y.; Liu, J.-M.; Han, M. Effect of Qigong on self-rating depression
and anxiety scale scores of COPD patients: A meta-analysis. Medicine 2019, 98, e15776. [CrossRef]

114. Cheung, B.; Lo, J.; Fong, D.; Chan, M.; Wong, S.; Wong, V.; Lam, K.; Lau, C.; Karlberg, J. Randomised controlled trial of qigong in
the treatment of mild essential hypertension. J. Hum. Hypertens. 2005, 19, 697. [CrossRef]

115. Tsang, H.W.; Fung, K.M.; Chan, A.S.; Lee, G.; Chan, F. Effect of a qigong exercise programme on elderly with depression. Int. J.
Geriatr. Psychiatry A J. Psychiatry Late Life Allied Sci. 2006, 21, 890–897. [CrossRef]

116. Edition, F. Diagnostic and statistical manual of mental disorders. Am. Psychiatr. Assoc. 2013, 21, 591–643.
117. Liu, D.; Yi, L.; Sheng, M.; Wang, G.; Zou, Y. The Efficacy of Tai Chi and Qigong Exercises on Blood Pressure and Blood Levels of

Nitric Oxide and Endothelin-1 in Patients with Essential Hypertension: A Systematic Review and Meta-Analysis of Randomized
Controlled Trials. Evid. Based Complement. Altern. Med. 2020, 2020, 3267971. [CrossRef] [PubMed]

118. Lee, M.S.; Lee, M.S.; Kim, H.-J.; Choi, E.-S. Effects of qigong on blood pressure, high-density lipoprotein cholesterol and other
lipid levels in essential hypertension patients. Int. J. Neurosci. 2004, 114, 777–786. [CrossRef]

119. Yeh, G.Y.; Wood, M.J.; Lorell, B.H.; Stevenson, L.W.; Eisenberg, D.M.; Wayne, P.M.; Goldberger, A.L.; Davis, R.B. Effects of tai chi
mind-body movement therapy on functional status and exercise capacity in patients with chronic heart failure: A randomized
controlled trial. Am. J. Med. 2004, 117, 541–548. [CrossRef] [PubMed]

120. Pippa, L.; Manzoli, L.; Corti, I.; Congedo, G.; Romanazzi, L.; Parruti, G. Functional capacity after traditional Chinese medicine (qi
gong) training in patients with chronic atrial fibrillation: A randomized controlled trial. Prev. Cardiol. 2007, 10, 22–25. [CrossRef]

121. Barrow, D.; Bedford, A.; Ives, G.; OToole, L.; Channer, K. An evaluation of the effects of Tai Chi Chuan and Chi Kung training in
patients with symptomatic heart failure: A randomized controlled pilot study. Postgrad. Med. J. 2007, 83, 717–721. [CrossRef]

122. Mustian, K.M.; Katula, J.A.; Zhao, H. A pilot study to assess the influence of tai chi chuan on functional capacity among breast
cancer survivors. J. Support Oncol. 2006, 4, 139–145.

123. Li, F.; Harmer, P.; McAuley, E.; Fisher, K.J.; Duncan, T.E.; Duncan, S.C. Tai Chi, self-efficacy, and physical function in the elderly.
Prev. Sci. 2001, 2, 229–239. [CrossRef]

124. Stenlund, T.; Lindström, B.; Granlund, M.; Burell, G. Cardiac rehabilitation for the elderly: Qi Gong and group discussions. Eur. J.
Cardiovasc. Prev. Rehabil. 2005, 12, 5–11. [CrossRef]

125. Gatts, S.K.; Woollacott, M.H. Neural mechanisms underlying balance improvement with short term Tai Chi training. Aging Clin.
Exp. Res. 2006, 18, 7–19. [CrossRef] [PubMed]

126. Yang, Y.; Verkuilen, J.V.; Rosengren, K.S.; Grubisich, S.A.; Reed, M.R.; Hsiao-Wecksler, E.T. Effect of combined Taiji and Qigong
training on balance mechanisms: A randomized controlled trial of older adults. Med. Sci. Monit. 2007, 13, CR339–CR348.
[PubMed]

127. Liu, X.L.; Chen, S.; Wang, Y. Effects of health Qigong exercises on relieving symptoms of Parkinson’s disease. Evid. Based
Complement. Altern. Med. 2016, 2016, 5935782. [CrossRef] [PubMed]

128. Rodrigues, J.M.; Mestre, M.; Fredes, L.I. Qigong in the treatment of children with autism spectrum disorder: A systematic review.
J. Integr. Med. 2019, 17, 250–260. [CrossRef]

129. Lee, M.-S.; Lim, H.-J.; Lee, M.S. Impact of qigong exercise on self-efficacy and other cognitive perceptual variables in patients
with essential hypertension. J. Altern. Complement. Med. 2004, 10, 675–680. [CrossRef]

130. Lansinger, B.; Larsson, E.; Persson, L.C.; Carlsson, J.Y. Qigong and exercise therapy in patients with long-term neck pain:
A prospective randomized trial. Spine 2007, 32, 2415–2422. [CrossRef]

131. Mannerkorpi, K.; Arndorw, M. Efficacy and feasibility of a combination of body awareness therapy and qigong in patients with
fibromyalgia: A pilot study. J. Rehabil. Med. 2004, 36, 279–281. [CrossRef]

132. Manzaneque, J.M.; Vera, F.M.; Maldonado, E.F.; Carranque, G.; Cubero, V.M.; Morell, M.; Blanca, M.J. Assessment of immunologi-
cal parameters following a qigong training program. Med. Sci. Monit. 2004, 10, CR264–CR270.

133. Oh, B.; Bae, K.; Lamoury, G.; Eade, T.; Boyle, F.; Corless, B.; Clarke, S.; Yeung, A.; Rosenthal, D.; Schapira, L. The effects of tai chi
and qigong on immune responses: A systematic review and meta-analysis. Medicines 2020, 7, 39. [CrossRef]

134. Chen, H.-H.; Yeh, M.-L.; Lee, F.-Y. The effects of Baduanjin qigong in the prevention of bone loss for middle-aged women. Am. J.
Chin. Med. 2006, 34, 741–747. [CrossRef]

135. Spahija, J.; de Marchie, M.; Grassino, A. Effects of imposed pursed-lips breathing on respiratory mechanics and dyspnea at rest
and during exercise in COPD. Chest 2005, 128, 640–650. [CrossRef] [PubMed]

136. De Araujo, C.L.P.; Karloh, M.; Reis, C.M.D.; Palú, M.; Mayer, A.F. Pursed-lips breathing reduces dynamic hyperinflation induced
by activities of daily living test in patients with chronic obstructive pulmonary disease: A randomized cross-over study. J. Rehabil.
Med. 2015, 47, 957–962. [CrossRef] [PubMed]

http://doi.org/10.1108/JHR-04-2019-0091
http://doi.org/10.1155/2014/106048
http://doi.org/10.1097/MD.0000000000015776
http://doi.org/10.1038/sj.jhh.1001884
http://doi.org/10.1002/gps.1582
http://doi.org/10.1155/2020/3267971
http://www.ncbi.nlm.nih.gov/pubmed/32802122
http://doi.org/10.1080/00207450490441028
http://doi.org/10.1016/j.amjmed.2004.04.016
http://www.ncbi.nlm.nih.gov/pubmed/15465501
http://doi.org/10.1111/j.1520-037X.2007.05721.x
http://doi.org/10.1136/pgmj.2007.061267
http://doi.org/10.1023/A:1013614200329
http://doi.org/10.1177/204748730501200102
http://doi.org/10.1007/BF03324635
http://www.ncbi.nlm.nih.gov/pubmed/16608131
http://www.ncbi.nlm.nih.gov/pubmed/17660722
http://doi.org/10.1155/2016/5935782
http://www.ncbi.nlm.nih.gov/pubmed/27891159
http://doi.org/10.1016/j.joim.2019.04.003
http://doi.org/10.1089/acm.2004.10.675
http://doi.org/10.1097/BRS.0b013e3181573b4b
http://doi.org/10.1080/16501970410031912
http://doi.org/10.3390/medicines7070039
http://doi.org/10.1142/S0192415X06004259
http://doi.org/10.1378/chest.128.2.640
http://www.ncbi.nlm.nih.gov/pubmed/16100149
http://doi.org/10.2340/16501977-2008
http://www.ncbi.nlm.nih.gov/pubmed/26538411


Healthcare 2022, 10, 1934 20 of 21

137. Greten, H. Handbuch des funktionell therapeutischen Qigong-I Diagnosengerechte Übungspraxis. In Handbook of Functional
Therapeutic Qigong I Exercises According to Diagnosis; Heidelberg School of Chinese Medicine: Heidelberg, Germany, 2009;
pp. 973–978.

138. Wang, C.; Collet, J.P.; Lau, J. The effect of Tai Chi on health outcomes in patients with chronic conditions: A systematic review.
Arch. Intern. Med. 2004, 164, 493–501. [CrossRef]

139. Cheng, J. Tai chi chuan: A slow dance for health. Physician Sportsmed. 1999, 27, 109–110. [CrossRef]
140. Chan, K.; Qin, L.; Lau, M.; Woo, J.; Au, S.; Choy, W.; Lee, K.; Lee, S. A randomized, prospective study of the effects of Tai Chi

Chun exercise on bone mineral density in postmenopausal women. Arch. Phys. Med. Rehabil. 2004, 85, 717–722. [CrossRef]
141. Channer, K.; Barrow, D.; Barrow, R.; Osborne, M.; Ives, G. Changes in haemodynamic parameters following Tai Chi Chuan and

aerobic exercise in patients recovering from acute myocardial infarction. Postgrad. Med. J. 1996, 72, 349–351. [CrossRef]
142. Thomas, G.N.; Hong, A.W.; Tomlinson, B.; Lau, E.; Lam, C.W.; Sanderson, J.E.; Woo, J. Effects of Tai Chi and resistance training on

cardiovascular risk factors in elderly Chinese subjects: A 12-month longitudinal, randomized, controlled intervention study. Clin.
Endocrinol. 2005, 63, 663–669. [CrossRef] [PubMed]

143. Audette, J.F.; Jin, Y.S.; Newcomer, R.; Stein, L.; Duncan, G.; Frontera, W.R. Tai Chi versus brisk walking in elderly women. Age
Ageing 2006, 35, 388–393. [CrossRef]

144. Young, D.R.; Appel, L.J.; Jee, S.; Miller, E.R., III. The effects of aerobic exercise and T’ai Chi on blood pressure in older people:
Results of a randomized trial. J. Am. Geriatr. Soc. 1999, 47, 277–284. [CrossRef]

145. Yeh, G.Y.; McCarthy, E.P.; Wayne, P.M.; Stevenson, L.W.; Wood, M.J.; Forman, D.; Davis, R.B.; Phillips, R.S. Tai chi exercise in
patients with chronic heart failure: A randomized clinical trial. Arch. Intern. Med. 2011, 171, 750–757. [CrossRef]

146. Woo, J.; Hong, A.; Lau, E.; Lynn, H. A randomized controlled trial of Tai Chi and resistance exercise on bone health, muscle
strength and balance in community-living elderly people. Age Ageing 2007, 36, 262–268. [CrossRef]

147. Kutner, N.G.; Barnhart, H.; Wolf, S.L.; McNeely, E.; Xu, T. Self-report benefits of Tai Chi practice by older adults. J. Gerontol. Ser. B
Psychol. Sci. Soc. Sci. 1997, 52, P242–P246. [CrossRef]

148. Faber, M.J.; Bosscher, R.J.; Paw, M.J.C.A.; van Wieringen, P.C. Effects of exercise programs on falls and mobility in frail and
pre-frail older adults: A multicenter randomized controlled trial. Arch. Phys. Med. Rehabil. 2006, 87, 885–896. [CrossRef]

149. Greenspan, A.I.; Wolf, S.L.; Kelley, M.E.; O’Grady, M. Tai chi and perceived health status in older adults who are transitionally
frail: A randomized controlled trial. Phys. Ther. 2007, 87, 525–535. [CrossRef] [PubMed]

150. Li, F.; Fisher, K.J.; Harmer, P.; Irbe, D.; Tearse, R.G.; Weimer, C. Tai Chi and self-rated quality of sleep and daytime sleepiness in
older adults: A randomized controlled trial. J. Am. Geriatr. Soc. 2004, 52, 892–900. [CrossRef] [PubMed]

151. Fransen, M.; Nairn, L.; Winstanley, J.; Lam, P.; Edmonds, J. Physical activity for osteoarthritis management: A randomized
controlled clinical trial evaluating hydrotherapy or Tai Chi classes. Arthritis Care Res. 2007, 57, 407–414. [CrossRef] [PubMed]

152. Jin, P. Efficacy of Tai Chi, brisk walking, meditation, and reading in reducing mental and emotional stress. J. Psychosom. Res. 1992,
36, 361–370. [CrossRef]

153. Irwin, M.R.; Pike, J.L.; Cole, J.C.; Oxman, M.N. Effects of a Behavioral Intervention, Tai Chi Chih, on Varicella-Zoster Virus
Specific Immunity and Health Functioning in Older Adults. Psychosom. Med. 2003, 65, 824–830. [CrossRef]

154. Xusheng, S.; Yugi, X.; Yunjian, X. Determination of E-rosette-forming lymphocytes in aged subjects with Taichiquan exercise. Int.
J. Sport. Med. 1989, 10, 217–219. [CrossRef]

155. Li, Z.; Shen, Q. The impact of the performance of Wu’s Tai Chi Chuan on the activity of natural killer cells in peripheral blood in
the elderly. Chin. J. Sports Med. 1995, 14, 53–56.

156. Shen, C.-L.; Williams, J.S.; Chyu, M.-C.; Paige, R.L.; Stephens, A.L.; Chauncey, K.B.; Prabhu, F.R.; Ferris, L.T.; Yeh, J.K. Comparison
of the effects of Tai Chi and resistance training on bone metabolism in the elderly: A feasibility study. Am. J. Chin. Med. 2007, 35,
369–381. [CrossRef] [PubMed]

157. Lee, L.Y.; Lee, D.T.; Woo, J. Effect of Tai Chi on state self-esteem and health-related quality of life in older Chinese residential care
home residents. J. Clin. Nurs. 2007, 16, 1580–1582. [CrossRef]

158. Chou, K.L.; Lee, P.W.; Yu, E.C.; Macfarlane, D.; Cheng, Y.H.; Chan, S.S.; Chi, I. Effect of Tai Chi on depressive symptoms amongst
Chinese older patients with depressive disorders: A randomized clinical trial. Int. J. Geriatr. Psychiatry 2004, 19, 1105–1107.
[CrossRef] [PubMed]

159. Saeed, S.A.; Antonacci, D.J.; Bloch, R.M. Exercise, yoga, and meditation for depressive and anxiety disorders. Am. Fam. Physician
2010, 81, 981–986. [PubMed]

160. Zhang, G. The impacts of 48-form tai chi chuan and yi qi yang fei gong on the serum levels of IgG, IgM, IgA, and IgE in human.
J. Beijing Inst. Phys. Educ. 1990, 4, 12–14.

161. What is Samadhi? Definition from Yogapedia. 2018. Available online: https://www.yogapedia.com/definition/4995/samadhi
(accessed on 25 April 2018).

162. Siegel, P.; Barros, N.F.D. Yoga as Medicine: The Yogic Prescription for Health and Healing; SciELO Public Health: São Paulo, Brazil, 2009.
163. Mooventhan, A.; Khode, V. Effect of Bhramari pranayama and OM chanting on pulmonary function in healthy individuals:

A prospective randomized control trial. Int. J. Yoga 2014, 7, 104.
164. The Power of Breathing: 4 Pranayama Techniques Worth Practicing. 2012. Available online: https://www.onemedical.com/blog/

live-well/breathing-pranayama-techniques (accessed on 25 April 2018).

http://doi.org/10.1001/archinte.164.5.493
http://doi.org/10.3810/psm.1999.06.909
http://doi.org/10.1016/j.apmr.2003.08.091
http://doi.org/10.1136/pgmj.72.848.349
http://doi.org/10.1111/j.1365-2265.2005.02398.x
http://www.ncbi.nlm.nih.gov/pubmed/16343101
http://doi.org/10.1093/ageing/afl006
http://doi.org/10.1111/j.1532-5415.1999.tb02989.x
http://doi.org/10.1001/archinternmed.2011.150
http://doi.org/10.1093/ageing/afm005
http://doi.org/10.1093/geronb/52B.5.P242
http://doi.org/10.1016/j.apmr.2006.04.005
http://doi.org/10.2522/ptj.20050378
http://www.ncbi.nlm.nih.gov/pubmed/17405808
http://doi.org/10.1111/j.1532-5415.2004.52255.x
http://www.ncbi.nlm.nih.gov/pubmed/15161452
http://doi.org/10.1002/art.22621
http://www.ncbi.nlm.nih.gov/pubmed/17443749
http://doi.org/10.1016/0022-3999(92)90072-A
http://doi.org/10.1097/01.PSY.0000088591.86103.8F
http://doi.org/10.1055/s-2007-1024904
http://doi.org/10.1142/S0192415X07004898
http://www.ncbi.nlm.nih.gov/pubmed/17597496
http://doi.org/10.1111/j.1365-2702.2007.02061.x
http://doi.org/10.1002/gps.1178
http://www.ncbi.nlm.nih.gov/pubmed/15497192
http://www.ncbi.nlm.nih.gov/pubmed/20387774
https://www.yogapedia.com/definition/4995/samadhi
https://www.onemedical.com/blog/live-well/breathing-pranayama-techniques
https://www.onemedical.com/blog/live-well/breathing-pranayama-techniques


Healthcare 2022, 10, 1934 21 of 21

165. Awandare, G.A.; Goka, B.; Boeuf, P.; Tetteh, J.K.; Kurtzhals, J.A.; Behr, C.; Akanmori, B.D. Increased levels of inflammatory
mediators in children with severe Plasmodium falciparum malaria with respiratory distress. J. Infect. Dis. 2006, 194, 1438–1446.
[CrossRef]

166. Kuntsevich, V.; Bushell, W.C.; Theise, N.D. Mechanisms of yogic practices in health, aging, and disease. Mt. Sinai J. Med. J. Transl.
Pers. Med. 2010, 77, 559–569.

167. Bushell, W.; Castle, R.; Williams, M.A.; Brouwer, K.C.; Tanzi, R.E.; Chopra, D.; Mills, P.J. Meditation and yoga practices as
potential adjunctive treatment of SARS-CoV-2 infection and COVID-19: A brief overview of key subjects. J. Altern. Complement.
Med. 2020, 26, 547–556. [CrossRef]

168. Vijayalakshmi, P.; Surendiran, A. Effect of slow and fast pranayams on reaction time and cardiorespiratory variables. Ind. J.
Physiol. Pharm. 2005, 49, 313–318.

169. Kaminsky, D.A.; Guntupalli, K.K.; Lippmann, J.; Burns, S.M.; Brock, M.A.; Skelly, J.; DeSarno, M.; Pecott-Grimm, H.; Mohsin, A.;
LaRock-McMahon, C. Effect of yoga breathing (pranayama) on exercise tolerance in patients with chronic obstructive pulmonary
disease: A randomized, controlled trial. J. Altern. Complement. Med. 2017, 23, 696–704. [CrossRef] [PubMed]

170. Papp, M.E.; Wandell, P.; Lindfors, P.; Nygren-Bonnier, M. Effects of yogic exercises on functional capacity, lung function and
quality of life in participants with obstructive pulmonary disease: A randomized controlled study. Eur. J. Phys. Rehabil. Med.
2017, 53, 447–461. [CrossRef] [PubMed]

171. Tillu, G.; Chaturvedi, S.; Chopra, A.; Patwardhan, B. Public health approach of ayurveda and yoga for COVID-19 prophylaxis.
J. Altern. Complement. Med. 2020, 26, 360–364. [CrossRef]

172. Morgan, N.; Irwin, M.R.; Chung, M.; Wang, C. The effects of mind-body therapies on the immune system: Meta-analysis. PLoS
ONE 2014, 9, e100903. [CrossRef]

173. Maxwell, L.; Barrett, B.; Chase, J.; Brown, R.; Ewers, T. Self-reported mental health predicts acute respiratory infection. WMJ Off.
Publ. State Med. Soc. Wis. 2015, 114, 100.

174. Abel, A.N.; Lloyd, L.K.; Williams, J.S. The effects of regular yoga practice on pulmonary function in healthy individuals:
A literature review. J. Altern. Complement. Med. 2013, 19, 185–190. [CrossRef]

175. Cahn, B.R.; Goodman, M.S.; Peterson, C.T.; Maturi, R.; Mills, P.J. Yoga, meditation and mind-body health: Increased BDNF,
cortisol awakening response, and altered inflammatory marker expression after a 3-month yoga and meditation retreat. Front.
Hum. Neurosci. 2017, 11, 315. [CrossRef]

176. Jang, J.H.; Park, H.Y.; Lee, U.S.; Lee, K.-J.; Kang, D.-H. Effects of mind-body training on cytokines and their interactions with
catecholamines. Psychiatry Investig. 2017, 14, 483. [CrossRef]

177. Chatterjee, S.S.; Kumar, V. Holistic psychopharmacology and promiscuous plants and principles of Ayurveda. Am. J. Plant Sci.
2012, 3, 1015–1021. [CrossRef]

178. Chan, A.W.; Lee, A.; Suen, L.K.; Tam, W.W. Tai chi Qigong improves lung functions and activity tolerance in COPD clients:
A single blind, randomized controlled trial. Complement. Ther. Med. 2011, 19, 3–11. [CrossRef]

179. Raghuraj, P.; Telles, S. Immediate effect of specific nostril manipulating yoga breathing practices on autonomic and respiratory
variables. Appl. Psychophysiol. Biofeedback 2008, 33, 65–75. [CrossRef] [PubMed]

180. World Health Organisation. 2020. Available online: https://www.who.int/news/item/14-05-2020-substantial-investment-
needed-to-avert-mental-health-crisis (accessed on 7 August 2022).

http://doi.org/10.1086/508547
http://doi.org/10.1089/acm.2020.0177
http://doi.org/10.1089/acm.2017.0102
http://www.ncbi.nlm.nih.gov/pubmed/28714735
http://doi.org/10.23736/S1973-9087.16.04374-4
http://www.ncbi.nlm.nih.gov/pubmed/27830924
http://doi.org/10.1089/acm.2020.0129
http://doi.org/10.1371/journal.pone.0100903
http://doi.org/10.1089/acm.2011.0516
http://doi.org/10.3389/fnhum.2017.00315
http://doi.org/10.4306/pi.2017.14.4.483
http://doi.org/10.4236/ajps.2012.327120
http://doi.org/10.1016/j.ctim.2010.12.007
http://doi.org/10.1007/s10484-008-9055-0
http://www.ncbi.nlm.nih.gov/pubmed/18347974
https://www.who.int/news/item/14-05-2020-substantial-investment-needed-to-avert-mental-health-crisis
https://www.who.int/news/item/14-05-2020-substantial-investment-needed-to-avert-mental-health-crisis

	Introduction 
	Breathing Biodynamics 
	Traditional and Complementary Medicines 
	Traditional Chinese Medicine 
	Ayurveda Medicine 


	Methods—Literature Search 
	Results 
	Quantitative Analysis 
	Qualitative Analyses Based on Review—General Reported Effects 
	Conventional Medicine 
	Qigong Breathing Effects 
	Tai Chi Breathing Effects 
	Yoga Breathing Effects 


	Discussion 
	Conclusions 
	References

