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A B S T R A C T

The COVID-19 pandemic caused by the Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) has
negatively impacted the global healthcare and economic systems worldwide. The COVID-19 pandemic has also
created an emotional and psychological pandemic among people of all ages irrespective of economic status and
physical wellbeing. As a consequence of prolonged lockdowns, one of the most severely affected age groups
globally is the young adults' group, especially students. Uncertainties in the academic calendar, restricted outdoor
activities, and unusual daily routines during lockdowns led to higher incidences of stress, anxiety, and depression
among students worldwide. In this review, we summarise the available evidence on the effect of lockdowns on
students and discuss possible positive impacts of yoga and meditation on various psychological, emotional, and
immunological parameters, which can significantly influence the general wellbeing and academic performance of
students. Perspectives shared in the review will also bring awareness on how yoga and meditation could boost
students' performance and assist them in maintaining physical and mental wellbeing during stressful conditions
such as future epidemics and pandemics with novel infections. This information could help create better
educational curriculums and healthy routines for students.
1. Introduction

On March 11, 2020, COVID-19, caused by Severe Acute Respiratory
Syndrome Coronavirus-2 (SARS CoV-2), was declared a pandemic by the
World Health Organization (WHO). The Coronavirus disease, COVID-19,
is primarily a respiratory illness and also shows the symptoms associated
with the gastrointestinal tract (GI), hepatobiliary, cardiovascular, renal,
and central nervous systems (Luo et al., 2020; Rothan et al., 2020;
Vodnar et al., 2020; Wang et al., 2020). The most common symptoms of
COVID-19 include fever, cough, fatigue, sputum production, headache,
diarrhea, dyspnoea (difficulty in breathing), lymphopenia (reduced
lymphocytes in the blood), and may include signs of pneumonia (C.
Huang et al., 2020; Ren et al., 2020). A chest CT scan of COVID-19 pa-
tients with moderate to severe disease may show signs of pneumonia,
acute respiratory distress syndrome, acute cardiac injury, and
ground-glass opacities in the lungs (Pullen et al., 2020).

As an immediate and effective measure to stop the spread of the
SARS CoV-2 infection and give enough time for the readiness of the
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hospitals to deal with the increased numbers of A&E attendances and
hospitalizations, the governments of most of the countries imposed
“lockdowns” (closures of services, businesses and schools, known as
“lockdowns”) at different stages of the pandemic and with varying
levels of restrictions (Lancet, 2020). The imposition of rigorous home
quarantine and social isolation ultimately resulted in significant
adverse effects on the psycho-emotional wellbeing of people world-
wide (Silva et al., 2021). According to the World Economic Forum, an
average of 2.6 billion people worldwide were under social isolation
and quarantine, leading to a stress-related disorder pandemic,
emotional distress, and psychological consequences in the second half
of 2020 (Ganesan et al., 2021). It was also documented that the
recovered patients, their family members, and many others went
through some degree of common mental disorders, such as depression
and anxiety, which affected their quality of life (Grover et al., 2020;
Salari et al., 2020; Xiong et al., 2020). According to the latest reports,
the utmost elements that created stress, anxiety, and depression were
the agitation of getting the SARS CoV-2 infection, loss of loved ones,
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and financial problems (Al Mamun et al., 2021; Boyraz et al., 2020;
Elbogen et al., 2021; Sahni et al., 2021) (Figure-1). Similarly, an
electronic health record cohort study performed by the researchers
from Oxford University in collaboration with TriNetX, USA, with data
from 69 million individuals from which 62, 354 had a diagnosis of
COVID-19 between January 2020 to August 2020, showed that survi-
vors of COVID-19 are at higher risk of developing psychiatric sequelae
such as depression, posttraumatic stress disorder (PTSD),
obsessive-compulsive disorder (OCD) and psychotic symptoms (Max-
ime Taquet et al., 2021). Besides healthcare, public services, and other
aspects of day-to-day life, the education system suffered a considerable
setback. The uncertainties about the academic year, examinations,
enhanced screen time due to educational resources and lecture de-
livery being online, restricted social interactions created a tremendous
amount of emotional and psychological stress among students all over
the globe (Aucejo et al., 2020; Limone et al., 2021). Thus, in addition
to physical health, the COVID-19 pandemic has significantly affected
the mental health of people of all ages worldwide (Fig. 1).

Several lines of evidence have shown that stress can also delay wound
healing and compromise immunity through different physiological
pathways (Pinto et al., 2016). Long-term stress-related chronic in-
flammations is also linked with higher risk for several diseases such as
cardiovascular disease, cancers, diabetes, and autoimmune diseases
(Dhabhar, 2014; Furman et al., 2019; Liu et al., 2017). Several reports
have shown that the presence of underlying comorbidities such as cere-
brovascular diseases, chronic lung diseases, cancer, diabetes, and hy-
pertension could increase the incidence and severity of SARS COV-2
infection (Callender et al., 2020; Ejaz et al., 2020; Gupta et al., 2021;
Honardoost et al., 2021). With current day lifestyle, incidences of dia-
betes, hypertension, and mental health-related diseases are increasing in
young adults (Asif, 2014; Di Renzo et al., 2020; C. Zheng et al., 2020).
Such disorders accompanied by stress and chronic inflammatory condi-
tions could impact the general wellbeing and functioning of a healthy
immune system to defend against emerging infections (Morens et al.,
2004; Netea et al., 2020; Yazdanpanah et al., 2020). Thus, the current
scenario could propel humans to equip themselves with ways to over-
come the stressful effects of such pandemics and boost their physical and
mental wellbeing.
Fig. 1. Impacts, consequences, and side effects of the COVID-19 pandemic on
students: This figure describes the impacts of the COVID-19 pandemic and
associated lockdown on the students' daily life, such as restricted social inter-
action, fear of contracting SARS CoV-2 infection, uncertainty in academic cur-
riculum, and increased screen time. Such changes during lockdown during
COVID -19 pandemic have led to significant stress, anxiety, and depression,
causing emotional, psychological, immunological, and metabolic imbalances.
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1.1. Yoga and wellbeing

Yoga is considered a sacred practice that is effective in obtaining
physical strength, mental balance, and spiritual growth. Yoga includes
exercise and relaxation of the mind. Yoga comprises a variety of tech-
niques and practices that include yogic positions (asanas), inhalations or
breathing exercises (Pranayama), meditation, chanting of mantras, life-
style changes, and practicing certain spiritual beliefs (Birdee et al., 2008).
A commonly practiced form of yoga is Hatha Yoga that comprises asanas,
postures, pranayama, and meditation (Riley, 2004). Yoga has been an
essential part of Indian culture for thousands of years to alleviate stress
and improve physical wellbeing. People performing meditation report-
edly had relatively better mental health (Sahni et al., 2021). Recently,
several yogic therapies have also been demonstrated to improve the re-
covery rate in patients with depression (Sathyanarayanan et al., 2019;
Venkatesh et al., 2020). A study conducted by Elstad et al. with 202
healthy students in which 24 yoga interventions were given for 12 weeks
showed a significant and long-term effect on reducing distress and
improving sleep quality in participants (Elstad et al., 2020). In another
study that was conducted between the year 2011–2016 by enrolling
students from various yoga schools that practiced different yoga asana
(yoga postures) techniques such as Ananda, Ashtanga, Bikram, Iyengar,
integral, Kundalini, Power, and Vinyasa, showed that yoga interventions
effectively decreased depression among these students (Bridges et al.,
2017). In recent times, people have becomemore aware of the benefits of
regular yogic practices (Vagga et al., 2020).

To date, evidence from extensive research on yoga and meditation
have provided scientific data supporting yoga and meditation on stress
and anxiety management (Breedvelt et al., 2019; Cramer et al., 2014;
Manocha et al., 2011; Sarkar et al., 2021; Shohani et al., 2018; Smith
et al., 2007). In addition to mental wellbeing, researchers have also
endorsed the beneficial effects of regular yogic practices in improving
metabolic and vascular functions of the human body (Erogul et al., 2014;
Falsafi, 2016; Kim, 2016; Nemati, 2013; Oman et al., 2008; Ross et al.,
2015). Besides the extensive beneficial effects of yoga in improving the
quality of life and mental health, yoga and meditation have gained
popularity for boosting immunity by improving circulation, removing
toxins, modulating inflammatory mediators, and strengthening the im-
mune system (Gopal et al., 2011; Sarkar et al., 2021; Venkatesh et al.,
2020).

This review focuses on the effect of the COVID-19 pandemic and
associated lockdown on the psychological and emotional wellbeing of
students. We have also discussed the possible consequences of stress,
anxiety, and depression on the immune system and made an effort to
present evidence supporting the beneficial effects of yoga and meditation
on the wellbeing of students who have faced challenging phases during
the COVID-19 pandemic. This understanding could help prepare well for
such future epidemics and pandemics that may simulate lockdowns and
uncertainties in academic schedules for students.

1.2. Impact of COVID-19 pandemic on the stress, anxiety, and depression
in students

According to the literature, the consequence of an adverse situation or
very demanding circumstances is termed as stress, which is associated
with anxious thoughts, physical, mental and emotional changes
(Schneiderman et al., 2005; Trivedi et al., 2010; Yaribeygi et al., 2017).
Around 322 million people, or 4.4% of the global population, were
affected by depression in 2015 (Friedrich, 2017). Additionally, according
to the Global Burden of Disease (GBD) 2010 study, Major Depressive
Disorder (MDD) was considered as the primary cause for prolonged
dysfunction (Ferrari et al., 2013). Specifically, a prolonged period of the
imposed lockdown and the Government restrictions due to COVID-19
have negatively impacted the levels of stress, anxiety, and depression
in all groups of people (Al Omari et al., 2020). According to several
studies, sleeplessness, addictions with vulnerability for relapse, and
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psychological symptoms in young adults occur due to excessive stress
(Cuijpers et al., 2021; Dessauvagie et al., 2021; Sadeh et al., 2004;
Sweileh et al., 2011). Major depressive disorder is a mood disorder that
results in a persistent and long-term feeling of sadness and loss of in-
terest. This disorder can affect how one can think, feel, and change
behaviour, leading to various physical (e.g., reduced appetite, weight
loss, weight gain, tiredness, lack of energy and sleep disturbances),
emotional (e.g., feelings of sadness, tearfulness, emptiness or hopeless-
ness, angry outbursts, irritability, and frustrations) and immunological
(e.g., increased inflammation, rise in the levels of pro-inflammatory cy-
tokines, glucocorticoids) effects (Bains N, 2021; Lee et al., 2019; Leonard,
2010; Vagga et al., 2020). Depression could affect the quality of life,
especially for college students, because they experience the transition
from adolescence to adulthood and may encounter different scenarios
such as changes in social and family relationships, peer pressure for ac-
ademic success, academic overload (Reyes-Rodríguez et al., 2013).
Another study showed that the clinical depressive symptoms such as
hopelessness, loss of pleasure and interest, negative self-thinking, fatigue,
and concentration could be more prominent in college students than
other groups of populations (Geisner et al., 2006). Teenage students may
also face social depressive related behaviours such as internet overuse,
smoking, frequent consumption of alcohol, presenting insomnia, and low
self-esteem, which are associated with depression, anxiety, and stress
(Ram�on-Arbu�es et al., 2020).

As mentioned earlier, after the onset of the COVID-19 pandemic,
governments of different countries imposed strict lockdown and social
isolation for several months (Lancet, 2020). While the rising cases of
SARS-CoV-2 infections and associated mortality aggravated physical and
mental trauma, closure of educational institutions without any possibility
of their reopening for in-person classes made students of all age groups,
especially young adults of intermediate and higher educational in-
stitutions, more anxious about their curriculum and future. Many stu-
dents pursuing specialized educational programs such as medicine,
management, and engineering have lost track of the semester completion
plans and delays in getting job offers after receiving their degrees (Aucejo
et al., 2020). Various factors of the COVID-19 pandemic, such as its
evolution, high transmissibility of novel mutations, challenges in vacci-
nation worldwide, and the lack of immunity against the virus, further
created a fearful condition for all, including young adults leading to the
development of stress, anxiety, and depression (Orellana et al., 2020;
Ornell et al., 2020; Rodríguez-Rey et al., 2020). In addition to the above
factors, initiation of classes in online mode enhanced the stressful con-
ditions in some families and students due to the non-availability of
3

high-speed internet connections or digital devices and sometimes diffi-
culty in understanding the course contents and the limited access to the
online study materials (Alawamleh et al., 2020; Kapasia et al., 2020;
Nambiar, 2020).

Screen time refers to the time spent performing online activities using
different electronic devices ("Global digital overview," 2020). Initiation
of academic and official activities via online mode increased the contact
time with electronic devices such as laptops, smartphones, computers,
and tablets and increased the screen time. Several reports suggest that
radiations emitted by digital devices may negatively impact students'
mental health (Limone et al., 2021). Additionally, virtual meetings and
reduced social connections during COVID-19 lockdown, lowering stu-
dents' wellbeing (Pandya et al., 2021; Rosen et al., 2014; Twenge et al.,
2018). Thus, the conflicts between the parents and students also became
one of the critical factors for increased stress and anxiety among students
(Almroth et al., 2019; Behere et al., 2017; Spinelli et al., 2020).

1.3. Effect of yoga and meditation on the factors affecting wellbeing and
academic performance in students

Following the Patanjali yoga sutra, yoga implements ‘Chitta vritti
nirodha,’ which means managing or cooling the mind. In conjunction
with enhancing physical strength and flexibility, it is also debated that
yogic asanas help build attentiveness too (Cowen et al., 2005). In the
following paragraphs, we further present the evidence available on the
effect of yoga and meditation on various physical and mental wellness
factors associated with students' academic performance (Figure-2).

1.3.1. Role of yoga and meditation for a healthy life
According to prior research, pranayama or yogic breathing tech-

niques calms the nervous system and aids in maintaining blood pressure
and stress responses (Goyal et al., 2014; Shetty et al., 2017). Physical
relaxation, consciousness, and exultation are the effects of yogic practices
such as Surya namaskar, which is an ancient yogic practice where twelve
yoga postures are performed in sequence following a specific breathing
pattern (Sun salutation routine) (Rocha et al., 2012). Different studies
have ascertained that yoga can bring a productive conversion in mental
and physical health by maintaining the adrenal-hypothalamic system,
lowering corticosteroids, maintaining the sympathetic nervous system,
and enhancing immunity (Arora et al., 2008; Büssing et al., 2012;
Woodyard, 2011). Such observations were supported by the findings that
yoga practices led to an increase in fasting blood sugar level, heart rate,
cholesterol, CD4 T cell response, and LDL (Low-Density-Lipoprotein)
Fig. 2. Beneficial effects of yoga and meditation
for students:
The schematic diagram shows the beneficial effects of
regular yogic exercises, pranayama (breathing exer-
cises), and other self-improvement routines in various
parameters such as mental (e.g., attention, concen-
tration, memory, alertness, sleep quality), emotional
(e.g., reduced stress, anxiety and depression) and
physical (e.g., strength, tome and flexibility of
musculoskeletal system) wellbeing including physio-
logical processes (e.g., metabolism) and immunolog-
ical defence mechanisms (respiratory health, reduced
inflammation, better innate and adaptive immune cell
function) which have influence on academic perfor-
mance and day today life of students.
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irrespective of the age (Joseph et al., 2015; Kiecolt-Glaser et al., 2010;
Pascoe et al., 2017). Regular yogic practice regulates the elimination of
carbon dioxide and ultimately enhances the body's activeness by
increasing peripheral oxygen saturation (Pal et al., 2015). Similarly,
practicing yoga, meditation with pranayama are shown to reduce stress
hormones and enhance the body's innate immune systems (Lim and
Cheong, 2015). Previous studies have also shown a beneficial effect of
pranayama in balancing the adrenal-pituitary-hypothalamic axis and
inflammatory processes (Bower et al., 2016; Kaliman et al., 2014; Kie-
colt-Glaser et al., 2010). Besides, pranayama techniques are also shown
to control the respiratory tract, stimulate the lymphatic system, reduce
inflammation, and influence virus-specific immune responses to vacci-
nation (Morgan et al., 2014). Moreover, yoga is suggested as one of the
non-pharmacological modes of stress management and wellbeing in
anxious college students as it triggers neurohormonal mechanisms that
bring about health benefits, reduces stress and anxiety, improves auto-
nomic and higher neural centre functioning, and also improves the
physical health of cancer patients (Sengupta, 2012).

Physical wellbeing is an essential part of a student's academic life and
influences temperament and social performance (Preoteasa et al., 2016).
A longer period of inactivity and confinement is known to affect the
body's physical functions, such as the musculoskeletal system, whose
optimum function is highly essential for young adults and students.
Concerning physical wellbeing, it is known that less oxygen supply
causes muscles stiffness that ultimately results in restricted body move-
ments, and regular yogic practice helps in the functioning of the joints
and tissue flexibility (Lau et al., 2015). Sitting on a bench for a more
extended period in case of the students leads to poor blood circulation,
which causes fluid retention and swelling within the body, which can be
maintained by practicing various yoga postures such as, headstand,
inverted poses, and child's pose (Chaya et al., 2008). So yoga could be
considered the non-pharmacological way of maintaining physical and
mental wellbeing and contributing to maintaining a healthy life and ul-
timately improving academic performance.

For school and college students, general wellbeing is also reflected in
attention, concentration, and memory, which are an essential part of
academic performance. Studies have suggested that relaxation is highly
essential for good concentration, memory, and attention, which can be
achieved by practicing yoga and meditation (Sheela Joice et al., 2018). It
is well understood that the students' ability to focus, concentrate, and
learn is directly related to academic performance and could be chal-
lenged under conditions such as the COVID-19 pandemic (El-Mir, 2019).
Yoga and meditation practices are helpful in reducing depression, fear,
and tension and is considered a holistic alternative and complementary
therapy (Shohani et al., 2018) Importantly, it is shown that students'
academic performance increases with the implementation of yoga by
adjusting the stress level and helps increase neurological functions such
as mental balance and visualization attention, especially in school age
students (Kauts et al., 2009). Thus, a habit of practicing yoga and
meditation and similar relation techniques can aid in enhancing their
concentration, memory, and attention in challenging life events such as
the COVID-19 pandemic.

A healthy sleep cycle is highly essential for students' performance
(Okano et al., 2019). Lack of physical activity and poor nutrition during
confinement periods such as lockdown and stressful conditions can affect
the sleep cycle (Gualano et al., 2020). The amount and quality of sleep
and circadian rhythm are known to affect the brain's functioning signif-
icantly and could alter immunological parameter Sergio (Garbarino et al.,
2020). Studies show that regular practice of Surya namaskar is helpful in
terms of improving alertness and reducing worry and negative emotions
(Rocha et al., 2012). Yogic practices, meditation, and proper sleep
contribute to enhancing daily functioning, emotional perception, atten-
tiveness, and mental alertness (Ganpat et al., 2014; Godse et al., 2015;
Sheela et al., 2013). Sex hormones influence the susceptibility to various
infections, including their possible role in COVID-19 severity and
4

outcomes (Haitao et al., 2020; Marzieh Saei Ghare Naz et al., 2021).
Males are more susceptible to infection than females because of sex
hormones (Draper et al., 2018; Klein, 2000). The menstrual cycle is one
of the physiological rhythms of life that reflects the health of females. It
could be associated with discomfort, pain, anxiety, and changes in the
sleep cycle (i.e., peri-menstrual symptoms) and may affect the academic
performance in females (Fern�andez-Martínez et al., 2020; Munro et al.,
2021). Studies show that systematic yoga practice could have beneficial
effects in alleviating such discomfort and symptoms associated with the
menstrual cycle in females by stabilizing the neuro-endocrinal axis
(Udupa et al., 2003). In conclusion, yoga and meditation could provide
many beneficial effects that could help maintain students' physical and
mental wellbeing and help with coping with stressful times such as
pandemics and lockdowns.

1.3.2. Role of yoga in improving metabolism
Themetabolic rate varies from person to person depending on various

factors such as age, gender, and muscle to fat ratio, genetic makeup,
physical activity, and hormonal balance (Park et al., 2016; Stefano Laz-
zer, 2012; Vishram et al., 2014). Metabolic rate is also associatedwith the
control of various metabolic mediators (e.g., C reactive protein, IL-6, n-3
fatty acids, lactate), which can boost the body's immunity and promote
wellbeing (Huang et al., 2016; Kominsky et al., 2010; Radzikowska et al.,
2019; Swanson et al., 2012). The reduced outdoor activities and change
in eating patterns experienced during the COVID-19 associated global
lockdown became one reason for obesity among young adults (Robinson
et al., 2021). Reports suggest that yoga can enhance metabolism and help
burn the accumulated adipose tissue due to lifestyle (Na Nongkhai et al.,
2021). Maintaining a balanced metabolic rate indicates healthy life,
which is essential for the wellbeing and better performance of students
(Rioux et al., 2019). Thus, yoga could be an essential tool to maintain
good metabolism during the periods of prolonged inactivity, such as
lockdowns.

The gut microbiome consists of thousands of organisms that help in
food absorption, digestion, and energy production and ultimately
enhance the immune system's functioning (Cronin et al., 2016; Mach
et al., 2017). Psychological illnesses such as depression, anxiety, and
cognitive disorders have been associated with gut microbiome dysbac-
teriosis (Foster et al., 2013; Nastasi et al., 2015). Thus, to maintain gut
health, physical exercise and yoga could be a therapeutic factor as many
friendly bacteria such as Lactobacillus and Bifidobacterium genera are
known to respond to exercise (Dalton et al., 2019). The gut microbiome is
also known to regulate the functions of the immune system. Importantly,
microbiota and innate immunity are known to communicate bidirec-
tionally; in other words, the immune systems of the body help in the
maintenance of the host-microbes symbiosis. In turn, microbes help
develop innate and adaptive immune systems responsible for protecting
the body from various infections (Chu and Mazmanian, 2013; Zheng
et al., 2020). Under stress-free conditions, a healthy microbiota is known
to produce short-chain fatty acids that exert anti-inflammatory and
antitumor effects in the absence of stress. Psychological stress is known to
trigger the production of corticotropin-releasing hormone and catechol-
amine in various parts of the body, which may disturb the gut microbiota
(Househam et al., 2017; Madison et al., 2019). During stress, an altered
gut microbial population could affect the regulation of neurotransmitters
mediated by the microbiome and gut barrier function (Carabotti et al.,
2015). Reports show that meditation helps regulate the stress response,
suppressing chronic inflammation states and maintaining a healthy
gut-barrier function (Househam et al., 2017). Yoga and meditation could
boost young people's immunity by indirectly affecting the gut micro-
biome. It could help in maintaining a healthy gut by regulating the stress
responses that may trigger chronic inflammation (Househam et al.,
2017). In addition, enhanced metabolism, which is one of the beneficial
effects of practicing yoga and meditation, could help the students
perform better as an associated factor.
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1.3.3. Psycho-neuro-immunological effects of yoga and meditation in
students

Stress can have significant effects on a variety of physiological sys-
tems, including the autonomic nervous system, the hypothalamic-
pituitary-adrenal axis, and the immune system (Kemeny, 2003). Re-
ports show that students undergo many short immunomodulating and
possibly immunosuppressive stressful conditions during their study
career (Kapasia et al., 2020). Two studies conducted on students have
demonstrated that examination related stress could change the cytokine
profile of the body from Th1 (e.g., IL2, IFNγ) towards Th2 (IL-4, IL-5,
IL-6) response (Assaf et al., 2017; Dhabhar, 2014; Duck- Hee Kang,
2001). Thus, it is conceivable that prolonged academic uncertain con-
ditions due to lockdowns could induce immunosuppressive responses in
students and can alter their resistance to new infections. For example,
examination periods are known to influence immune defences in stu-
dents (Yasmin et al., 2020).

With the onset of the COVID-19 pandemic, substantial efforts were
made to increase scientific research on boosting people's immunity with
traditional and natural remedies (Khanna et al., 2021). To this end, yoga,
meditation, and Ayurveda emerged as complementary immune boosters
(Mishra et al., 2021). Yogic practices are known to regulate the functions
of different organ systems of the body such as respiratory, circulatory,
digestive, nervous, endocrine, and reproductive systems by altering
physiological and psychological processes (Balaji et al., 2012; Sengupta,
2012). Reports show that yogic practices also modulate the functions of
immune cells (Arora et al., 2008; Balaji et al., 2012; Sengupta, 2012). For
example, in one of the studies, it was demonstrated that the practice of
yoga could increase the natural killer cells that are highly important for
the body's defence against viruses and tumor cells. This study also
showed that yoga could reduce the inflammatory cytokines such as
TNF-α and IL-6 (Agarwal et al., 2018; Vijayaraghava et al., 2015). In a
meta-analysis of the results from several studies showed that combining
pranayama and yogic postures could reduce inflammatory responses in
chronic conditions (Djalilova et al., 2019). In the same line, a separate
study showed that in rheumatoid arthritis patients practice of yoga
significantly reduced the levels of pro-inflammatory cytokines (e.g., IL-6,
IL-17, and TNF-α) and increased the levels of anti-inflammatory cytokine
TGF-β (Gautam et al., 2020). Besides autoimmune diseases, yoga has
therapeutic benefits on inhibiting the replication of hematopoiesis in
HIV-1 infected patients (Bhargav H, 2010). The practice of yoga is also
shown to prevent infection by increasing the salivary human β-defensin 2
(HBD-2) levels. HBD-2 is an antimicrobial peptide and helps destroy the
lipid bilayers and hydrophobic core of microbes (Eda et al., 2013).
Interestingly, one of the latest studies by Chandran et al. demonstrated
that participation in an eight-day Inner Engineering meditation program
resulted in differential expression of 220 genes in study subjects which
are directly associated with immune response (Chandran et al., 2021).
Additionally, the study showed that meditation could help in reducing
oxidative stress, assist with detoxification and cell cycle regulation
(Chandran et al., 2021). In conclusion, yoga and meditation could boost
immunity in a natural way to maintain psychological wellbeing, which is
an important factor in enhancing the overall performance of students.

2. Conclusions

From the presented evidence, it is conceivable that regular practice of
yoga and meditation and have the potential to positively impact students'
physiological, emotional, and immunological factors, affecting their
wellbeing and academic performance. However still, there is a need for
in-depth scientific studies exploring the relationship between yoga and
students' mental, physical and psychological health. The COVID-19
pandemic has proven to be a wake-up call for humanity in many aspects.

COVID-19 pandemic has provided many lessons on possible issues
students may encounter during such stressful times. Higher educational
institutions have also strived to adopt innovative approaches such as
digital learning platforms to streamline the educational system, facilitate
5

learning and assist students in coping with stressful situations. Similarly,
many institutions have also initiated virtual yoga and mindfulness
meditation sessions to promote the mental health of their student and
faculty. Hopefully, this review persuades the readership that performing
a regular yoga routine has many benefits, including physical and mental
wellbeing, and can help create a healthier younger generation with
robust immune systems, essential to fight emerging infections such as
COVID-19. Additionally, during prolonged lockdowns, several measures
such as proper nutrition, adequate sleep routine, less exposure to social
media and incorrect news, and support from family and institute au-
thorities could help improve wellbeing and reduce anxiety in students.
These lifestyle guidelines could be introduced in academic curriculum
and traditionally taught alongside physical postures, adding to the ho-
listic benefits that a yoga practice can bring to students.

Thus, adding regular yogic practices and other self-improvement
routines to students' academic curriculum and daily practices in co-
curricular activities or proficiency programs could help the younger
generation take up the day-to-day challenges and stressful situations like
lockdowns and pandemics and succeed in their personal and professional
life.
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