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ARTICLE INFO ABSTRACT

Keywords: A substantial proportion of people with acute COVID-19 develop post-COVID-19 condition (previously known as
Yoga long-COVID) characterized by symptoms that persist for months after the initial infection, including neuropsy-

COVID-19 chological sequelae. Post-COVID-19 condition frequency varies greatly according to different studies, with values

Post-COVID-19 condition
Mind-body therapy

ranging from 4 to 80% of the COVID-19 patients.

Yoga is a psycho-somatic approach that increases physical, mental, emotional and spiritual strength, and
connection. Yoga practice enhances innate immunity and mental health, so it can be used as complementary
therapy in the COVID-19 treatment, namely the post-COVID-19 condition.

In this article, we conducted a literature review on yoga and COVID-19, finding that an intervention
comprising asana, pranayama, and meditation may be a strategy of choice for these patients’ recovery. However,
further studies are needed to show its effectiveness in this, still unknown, context.

1. Introduction

Currently, the world is facing an outbreak of a highly infectious
disease named COVID-19. This disease is caused by the novel corona-
virus SARS-Cov-2, which is a positive-sense single-stranded RNA virus
[1]. In humans, this virus enters the host cells through the receptor
angiotensin-converting enzyme 2 (ACE2) with the help of a spike (S)
protein [2]. The infected individuals may present mild to moderate
symptoms, with an important proportion requiring hospitalization due
symptom severity and sudden deterioration [3]. The most common
symptoms are profound fatigue, dyspnea, sleep difficulties, anxiety or
depression, reduced lung capacity, memory/cognitive impairment, and
hyposmia/anosmia [4].

For some patients the symptoms are harsh and longer lasting [5], and
may result in the post-COVID-19 condition, characterized by the pres-
ence of COVID-19 symptoms with a duration of >2 months [4]. The
frequency of this condition varies greatly according to different studies,
with values ranging from 4 to 80% of the COVID-19 patients [4].

In a cohort of 97 post-COVID-19 condition patients which were
followed-up prospectively from month 5, only 22.9% were completely
free of symptoms at month 12 [6]. In a larger study, including 2320
adults recruited for the post-hospitalization COVID-19 study, discharged
from hospital across the UK following hospital admission with
COVID-19, a minority felt fully recovered at 1 year. This is important,
considering there are no effective pharmacological or
non-pharmacological interventions for post-COVID-19 symptoms [6].
Beyond the direct effects of SARS-CoV-2 infection involving the lung
parenchyma, the post-viral long-term complications of post-COVID-19
condition mainly affecting the central nervous system are still largely
unknown. Ongoing symptoms of inattention, executive function, mem-
ory loss, anosmia, ageusia, headaches, cerebrovascular accidents and
meningoencephalitis have been diagnosed in patients under 60 [7].
More larger clinical studies are required to understand the duration and
the long-term effects of the post-COVID-19 condition [8], since the
condition may affect millions of people around the world [9]. According
to the recent Delphi consensus to end the COVID-19 public health threat,
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the post-COVID-19 condition has emerged as a serious chronic condition
still lacking adequate understanding and appropriate preventive or
curative solutions [10]. The consensus recommended that research
funding for this condition should be prioritized [10].

The growing field of Integrative Medicine research crosses with the
intensive search for successful treatments for COVID-19 infection [11].
The practice of yoga, including pranayama and meditation, may
modulate stress and inflammation, and possible forms of immune system
enhancement, along with potential implications for counteracting some
forms of infectious challenges [11,12]. The ability to proactively handle
everyday life stress may lighten the constant activation of the endocrine
system, increasing the effectiveness of the immune system [13].

In this article, we conducted a literature review on PubMed using the
keywords “yoga” and “COVID-19”, to assess the suitability of yoga as a
therapy for COVID treatment. Currently, there are no published data on
the effects of yoga use for COVID-19 symptoms improvement, other than
some scarce ongoing clinical trials. However, since yoga practice en-
hances innate immunity and mental health [14], it can be proposed as a
complementary therapy in the COVID-19 treatment, namely the
post-COVID-19 condition. The use of yoga to alleviate the COVID 19
burden in non-patients (e.g. health care workers, lockdown effects,
anxiety/fear caused by the pandemic, social isolation) is also discussed.

2. Yoga as an ancient practice

Yoga is an ancient Indian practice aiming to achieve the equilibrium
of mind and body by controlling person’s emotions [15]. According to
the Indian tradition and to archaeological evidence (namely seals con-
taining postures that were found at Mohenjo-Daro), it has been said that
yoga originated in the Indus Valley around 5000 years ago [16,17].
However, recent data refute this theory, arguing that prior to 500 BC
there is very little evidence in South Asian textual or archaeological
sources pointing to the existence of systematic, psycho-physical tech-
niques that can be considered as what the word “yoga” later came to
mean [18].

Yoga is mentioned in the classic Indian poem Mahabharata (400 BC -
400 AD), being discussed in the most famous part of that poem, the
Bhagavad-gita [19]. Yoga was systematized by Patanjali in the Yoga
Sutras around the 4th century AD [20,21]. Patanjali defined the ultimate
goal of yoga (and of human existence) as self-realization (using a
neo-Vedantic term), the final state of consciousness, the state of con-
sciousness in which nothing can be discerned except the pure self [20].
Therefore, yoga has begun as a contemplative practice aiming at the
transformation of the self through the systematic use of particular
behavioral and spiritual practices [22]. In its spiritual approach, yoga
postures were originally created for building muscles so the practitioner
would be able to do seated meditation for hours.

Yoga relies on the holistic principle of connecting the body, mind,
and consciousness [23]. It is a psycho-somatic approach which equili-
brates all parts of one’s life from the physical, mental, emotional to
spiritual spectrum [7]. The practice of yoga unifies the mind and body
through its three pillars: asana (body postures), pranayama (breathing
exercise), and meditation with or without chanting mantras [12,23,24].

Ancient yogis did not consider yoga to be a therapy; for them yoga
was a path to liberation, a way to end suffering [25]. However, they
found that yoga allowed them to have more health, which was good for
spiritual development, since illness was an impediment to the practice
[25].

3. Yoga as a mind-body approach for health

Modern yoga emerged in the late nineteenth to the mid-twentieth
century, from the bridge between the worlds of Indian spirituality and
European physical culture [19,26], resulting in a practice with
extraordinary international and cross-cultural appeal [26]. Nowadays,
yoga has become an integral part of modern society, and its popularity is
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growing exponentially [22]. An example of yoga widespread cultural
influence is the proclamation by the United Nations General Assembly of
the International Yoga Day, which occurs at 21 June since 2014 [22].

Research on the psychophysiological effects of yoga practice began
with the work of Sri Kuvalayananda in 1920 [27] who published his
results in the first journal dedicated to yoga research (Yoga Mimamsa)
that he launched in 1924 [21,24]. The techniques of yoga, which were
originally conceived for the removal of human suffering, may be
considered as a psychophysiological therapy [28]. Yoga began to be
considered as a therapeutic intervention at the beginning of the twen-
tieth century [22]. For instance, B. K. S. Iyengar adapted yoga for
therapeutic purposes, and in this context has pioneered the use of props
such as wood blocks, benches, bolsters, and straps while doing the
postures [21], making them easier to perform in the context of a disease
condition.

The use of yoga as a mind-body approach for health became wide-
spread with the increase in both biomedical research on psychophysi-
ology of yoga practices and clinical trials on yoga therapy, supported in
part by the NIH in the USA, and the Ministry of AYUSH in India [22].

Yoga can reduce the fight or flight stress response by increasing vagal
stimulation [23,29]. Psychosocial stress can reduce immunity against
infections and overstimulate host inflammatory responses, leading to
tissue damage and even death [23].

Yogic practices help in the management of stress and stress-induced
disorders via downregulation of the hypothalamic—pituitary—adrenal
(HPA) axis response to stress, thus improving parasympathetic activity
[12,30,31]. The inhibition of the sympathetic area of the hypothalamus
optimizes the body’s sympathetic responses to stressful stimuli, rees-
tablishing the stress-associated autonomous regulatory reflex mecha-
nisms [32]. In addition to allowing for a predominance of the
parasympathetic state, yoga may also promote effective extraction of
oxygen by peripheral tissues [33].

Yoga has been reported as changing brain activation patterns and
altering the perception of pain [34]. An increase in amygdala and frontal
cortex activation has been observed after a yoga intervention, along
with an increase in gray matter [34]. The observed increase in brain
wave activity may explain the decreases in anxiety and increases in focus
which occur after yoga training interventions [34].

Sometimes yoga is equated with physical exercise, but the aim of
yoga is to control the mental modifications with physical postures as one
of the scaffolds [35]. This is why asana are performed with slow
movements, synchronized breathing and mindful awareness, differently
from other physical exercises [35]. Compared to physical exercise, yoga
may be more effective in improving health related conditions [29].

4. Why should we use yoga for COVID-19 disease?

The Eastern mind-body practices have become more popular since
the COVID-19 pandemic, due to the mental health concerns the
pandemic has created among the general population worldwide [36].

Yoga and meditation are known to help in alleviating mental stress
and anxiety [12,37,38], having a positive effect on psychological well-
being [37]. So, yoga may have an important role in the psycho-social
aspects and recovery of COVID-19 patients who have been isolated
and disengaged, namely through the adjustment of their anxiety feelings
[37,39,40]. Stress, anxiety and depression may be associated with
increased susceptibility to viral upper respiratory infections, suggesting
that the assumption of an association between psychological distress and
a weak immune response to COVID-19 infection is biologically plausible
[41].

Yoga practice is a potential strategy for enhancing innate immunity
and mental health, justifying its use as adjunctive treatment in COVID-
19 [14]. Due to its immunity-boosting potential, yoga may diminish
the severity of the disease, preventing the exaggerated immune response
to the cytokine storm, which plays a pivotal role in the disease aggra-
vation [3,14].
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Yoga has been associated with various cardioprotective effects,
preventing lung and cardiac injury, what is also important in COVID-19
[14]. In an early phase of COVID-19, a yoga intervention may offer an
indirect antiviral effect due to its anti-inflammatory, anti-oxidation, and
immune-enhancing features [3].

The apparent association of yoga with increased melatonin activity
may be another aspect of its beneficial properties for COVID-19 infection
[11], since melatonin plays some role in the treatment of viral infections
[42].

Reduction of inflammatory markers and improvement in the activity
of the specific immune cells involved in the pathogenesis of COVID-19
are mostly needed [30]. The probable usefulness of yoga in COVID-19
has been inferred from its effects on similar conditions such as acute
upper respiratory infections, obstructive lung disorders, and so on [30].

The upper respiratory tract is the entrance for the SARS-CoV-2 virus,
therefore the respiratory system health is very important [43]. Yoga
practice has been reported as improving chronic obstructive pulmonary
disease (COPD) [43], namely through the increase of tolerance to ex-
ercise [44]. COVID-19 disease has a high mortality due to lung infection,
so yoga can be effective in preventing premature death of COVID-19
related lung infection [45].

Yoga is the oriental practice with the largest body of evidence in
favor of potential benefits, either due to a greater volume of studies, or
to the fact that it is the mind-body practice more widespread in the West
[46]. Even though most studies do not have a very robust body of evi-
dence, yoga seems to be a simple, safe and low-cost therapeutic alter-
native for quality of life improvement, positively influencing the
physiological and biochemical parameters of the practitioners [46].
Yoga can be practiced by anyone, requires no infrastructure, and is a
restorative individual activity which can be easily practiced during pe-
riods of social isolation such as the ones we have been experiencing with
the COVID-19 pandemic [47], namely through sessions in a tele-yoga
format [48,49]. Another possibility is the use of mobile applications,
such as the Yoga of Immortals, which has been shown to significant
decrease symptoms of depression and anxiety after an 8-week period
regular use [50], and to alleviate insomnia [50,51]. A survey conducted
in Australia found that the absence of the common benefits of practicing
yoga in person, such as social interaction and attending a dedicated
space, did not greatly diminish the perceived mood/mental health
benefits of the tele-yoga practice [52]. So, yoga may be a simple and
advantageous home-based practice for the prevention and post-recovery
of COVID-19 [53,54].

In the context of the COVID-19 pandemic, yoga may improve mental
health status, immunity against viral infections, systemic health pa-
rameters, quality of life, and/or chances of survival in patients with
comorbidities [31]. However, the studies published to date are small and
are not randomized control trials (RCTs), though RCTs are now being
proposed [55]. Some published quasi-randomized controlled or
quasi-experimental studies have shown that a yoga intervention can be
an effective add-on practice for stress, anxiety, and depression reduction
in COVID-19 patients [56,57].

5. How to use yoga for COVID-19 patients

Pranayama, one of the main components of yoga, appears to be a
good strategy for these patients, not only for dyspnea relief, but for
psychological well-being. Consistent practice of pranayama improves
lung function and capacity by strengthening the inspiratory and expi-
ratory muscles [30], increases vital capacity, reduces heart rate, and
declines systolic blood pressure [58]. A slow breathing of 6-10 breaths
per minute appears to be an “autonomically optimized respiration”, with
an increased tidal volume which is achieved through diaphragmatic
activation [59]. Breathing difficulty is one of the COVID-19 patients
major discomforts; the patients experienced the valuable effects of
pranayama in overcoming the breathing difficulty [60].

Anuloma-viloma, one type of pranayama characterized by
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alternating breathing through the nostrils, removes minor blockages,
balances the flow of breath in both nostrils, and decreases heartbeat and
blood pressure [45]. Sudarshan Kriya Yoga (SKY), an advanced
controlled cyclic rhythmic breathing technique, is able to augment
overall immunity against various microbial, fungal, and viral infections
[31]. Since COVID-19 disease has a higher mortality due to lung infec-
tion, SKY may prevent premature death in this situation [45].

Bhramari, a pranayama with a prolonged exhalation producing a
bee-like buzzing sound, helps to relieve stress and cerebral tension, and
to manage depression, anxiety, and insomnia in COVID-19 patients [45].
The humming sound creates a vibration which calms the mind and the
nervous system, producing an 8-21-fold increase in nasal nitric oxide
comparing with a quiet exhalation [45]. Nitric oxide has an important
role in the immune system: as a vasodilator it improves blood flow to the
organs, causes an anti-inflammatory action in the arteries, and boosts
immune defense promoting the destruction of viruses and other parasitic
organisms [45]. Bhramari was reported as having a positive impact on
psychological health and on sleep quality of COVID-19 patients during
home isolation [61]. The patients were performing 20 min bhramari
pranayama online during 15 days [61].

Asana proposed to COVID-19 patients should be easy to perform in
order to not cause pos-exertion malaise, since fatigue is one of the more
common COVID-19 symptoms. Isometric asana have been successfully
used for chronic fatigue syndrome (CFS), a condition that shares some
features with the post-COVID-19 condition, namely the severe fatigue.
Significant fatigue improvement has been reported with isometric asana
practice in CFS, supported by alterations in blood biomarkers [62,63].

Meditation has shown to have large effects on several inflammatory
markers of COVID-19 patients [64,65] and should be used with standard
care treatment in these patients [64,66] to promote general health and
well-being [66]. Using meditation, convalescence periods tend to be
shorter, and healing from illnesses is quicker [65]. Meditation might
enhance neuroplasticity specifically through the mechanisms of relax-
ation and training of attention [67], allowing COVID-19 patients to
better recover from the disease. Mindfulness meditation has potential
for treatment of clinical disorders, and might facilitate cultivation of a
healthy mind and increased well-being [68].

In India, the Ministry of AYUSH (Ayurveda, Yoga & Naturopathy,
Unani, Siddha, and Homeopathy) produced guidelines for post-COVID
recovery [69,70], including a yoga protocol focusing on the increase
of respiratory and cardiac efficiency, on stress and anxiety reduction,
and on immunity enhancement [70]. Marwah and Marwah [71] advise
daily sessions of yoga, pranayama and meditation to boost the immune
system. Actively promoting mind-body interventions which have shown
empirical evidence, such as yoga, might benefit many COVID patients,
with a minimal potential for harm [72]. Although more research is
certainly needed, there is sufficient rationale, pre-clinical data, and ev-
idence of safety from long-term clinical use of yoga for other common
ailments [72].

6. Yoga for COVID 19 burden in non-patients (health workers,
lockdown effects, anxiety/fear caused by the pandemic, social
isolation)

Healthcare professionals (HCPs) face heavy stress loads [73],
particularly in the COVID-19 pandemic context. In fact, according to the
Delphi consensus, HCPs continue to experience unaddressed mental is-
sues due to the pandemic [10]. This psycho-physical distress (burnout)
compromises the well-being of the workforce and affects patients’ health
[731.

A yoga intervention may be an important help to achieve a stable
psycho-physical well-being in this stressful work environment [73].
HCPs who practiced yoga during the pandemic reported significantly
less stress and psychological distress comparing with the ones who did
not practice yoga [74,75]. In another study with HCPs, SKY was shown
to have a positive impact on their well-being [76]. Participants reported
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increased sleep quality, improved satisfaction with life, and higher
resilience after SKY [76]. The data reported are important for future
multi-site RCTs studying the impact of yoga on HCPs well-being [76]. An
RCT conducted to evaluate the effects of laughter yoga in the reduction
of perceived stress and burnout levels, and the increase of life satisfac-
tion of nurses, showed that laughter yoga was an effective method [77].

One of the most severely affected age groups due to the prolonged
lockdowns are the young adults, especially students [78]. Yoga regular
practice has the potential to positively impact students’ physiological,
emotional, and immunological factors, affecting their wellbeing and
academic performance [78]. SKY was shown to reduce the negative
impact of the pandemic on the mental health of practitioners compared
to non-SKY practitioners, helping fighting insomnia and other psycho-
logical disorders in the general population [79].

Home-office workers who performed a 10 min/day yoga practice for
1 month, using a web platform during the lockdown, experienced
decrease in discomfort of the eyes, head, neck, upper back, lower back,
right wrist, hips/buttocks and mood disturbance, compared to absence
of changes, or even worsening of symptoms, in the control group [80].

7. Yoga protocols in the COVID-19 context

Yoga may play a significant role in the psycho-social care and
rehabilitation of COVID-19 patients in quarantine and isolation, being
particularly useful in relieving their fears and anxiety [81]. The Ministry
of AYUSH has provided guidelines for prevention, rehabilitation and to
increase immunity, with contraindications for each disorder the patient
may be experiencing [81]. Protocols for COVID-patients and non-COVID
patients affected by the pandemic are being developed, namely RCTs
which are the gold standard for effectiveness research. Singh et al. [82]
proposed a RCT to evaluate the use of yoga in ankylosing spondylitis
non-COVID-19 patients. The yoga module was developed keeping in
mind the COVID-19 pandemic, so the sessions will be delivered online
by certified yoga therapists with over five years of experience through
e-health modalities (online video classes) [82]. Dhamodhini et al.,
recently developed yoga protocols for mild and moderate depression,
framed with pre-existing textbooks and scientific literature to target
specific depression symptoms [82]. Similar to many other yoga pro-
tocols, theirs contains asana, pranayama, mudra (hand gestures),
meditation, and relaxation techniques [82]. The recommended practice
duration for mild and moderate depression was 45 min and experts
insisted on daily practice for 12 weeks. Considering the COVID
pandemic, the practices can be done online [82].

In an interesting approach for post-COVID-19 condition recovery and
for HCPs, Anand et al. performed a RCT to evaluate the efficacy of a
yoga-based breathing intervention [83]. Three groups including
COVID-19 positive patients, COVID-19 recovered patients, and HCPs,
were included. Simple breathing techniques were administered to
COVID-positive patients, while both simple breathing techniques and
long duration breathing technique were administered to
COVID-recovered patients and HCPs [83]. Yogic breathing lowered
D-dimer in all yoga groups when compared with controls; the authors
suggest that lowering D-dimer by yogic breathing may be helpful in
reducing thrombosis and venous thromboembolism in patients with
COVID-19 [83]. The findings suggest that the severity of COVID-19 can
eventually be modulated by this practice [83].

Yoga protocols may be useful to overcome social isolation, a situa-
tion that got worse with the pandemic. Recently, Yoga4Health was
implemented by the NHS (UK); it is a pilot yoga intervention developed
to be socially prescribed to patients at risk of developing specific health
conditions (risk factors for cardiovascular disease, pre-diabetes, anxi-
ety/depression or experiencing social isolation) [84]. A pilot study
evaluation of Yoga4Health has shown that it is a highly acceptable
intervention to services users, leading to several biopsychosocial im-
provements, suggesting yoga is an appropriate intervention to provide
on social prescription [84].
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Considering that the pandemic begun almost three years ago, and
that we presently have many patients with different degrees of severity
and duration of the post-COVID-19 condition, there is patient avail-
ability to implement large-scale RCTs allowing to clearly show yoga
interventions effectiveness in this context. In the tested protocols, it will
be important to include an active control group, since most studies
compare the effect of yoga with a waiting list, not taking into account
the placebo effect.

8. Conclusions

The psychological effects of the COVID-19 pandemic are of particular
concern, distressing millions of people worldwide who are directly or
indirectly affected by the COVID-19 disease. For post-COVID-19 recov-
ery, there are still no general and adequate strategies, due to the
multifactorial aspects of this syndrome, and to its novelty.

Mind-body approaches, which have been used as an adjuvant strat-
egy to other ailments, are now beginning to be considered as possible
approaches for COVID-19 patients, and HCPs affected by the pandemic.
These low-cost and easy to use solutions will be of paramount impor-
tance to protect world’s population against the associated symptoms of
mental ill-health [85].

Yoga in particular, comprising asana, pranayama, and meditation,
seems to be especially adequate for COVID-19 recovery, which is a sit-
uation characterized by intense fatigue, muscle weakness, dyspnea, and
mental health issues. Due to its properties, yoga is being proposed as a
strategy of choice.

One of the limitations of the present review is that most information
on yoga effectiveness for COVID-19 recovery is derived from studies
developed for the evaluation of other health conditions with similar
symptoms. This is a consequence of the modernity of the disease, but
yoga is already being prescribed for the COVID-19 recovery in countries
like India an UK. Another limitation, which encompasses both COVID
studies and previous studies with other pathologies, is that many studies
are not RCTs, do not include a large number of patients, and do not have
an active control group. More research is warranted to show yoga
effectiveness for COVID-19 recovery, since currently there are no
available treatments, namely to alleviate the mental health burden
caused by the disease.
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