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ARTICLE INFO ABSTRACT

Keywords: Background: COVID-19 infection has an impact on the mental state of patients and requires attention to mental
Yoga health care.

Breathing practices Objective: The aim of this study is to assess the effect of Yoga-based breathing practices on the mental state of
Stress patients with COVID-19.

COVID-19

Material and methods: A randomized controlled trial was conducted with63 patients (male=46) who were RT-PCR
positive for COVID-19 and hospitalized with asymptomatic (RT-PCR positive but no symptoms), mild (febrile,
body ache, pharyngitis, nonproductive cough), and moderate (SpO2< 92%) symptoms assigned in the yoga
(n=32) and control group (n=31). The study was conducted at Atharva Multispecialty Hospital and Research
Center, North India. The yoga group received Yoga-based breathing practices twice a day for ten days in addition
to conventional care, and the control group was advised not to do the practice. The Depression Anxiety and Stress
scale (DASS-21) and fear of COVID-19 were assessed at baseline and after 10 days. Repeated measures ANOVA
with Bonferroni correction was used to assess between and within subjects’ effects.

Results: The experimental group had better scores for depression, anxiety, stress, total DASS scores, and fear of
COVID-19 (p<0.001) when compared with the control group. Within the group, analyses demonstrated improved
scores in all domains in the yoga group (p<0.001) by the end of the intervention. In contrast, the control group
improved only in stress scores (p=0.002), total DASS scores (p=0.012), and fear of COVID-19 (p=0.039). There
are no adverse effects seen with Yoga-based breathing practices in these patients.

Conclusion: Yoga-based breathing practices have been found to have positive impact on mental health among
COVID-19-positive patients during hospitalization.

Trial registry number ctri: CTRI/2022/03/041071 Clinical Trials-Registry in India.

Randomized controlled trial

1. Introduction identifying, controlling, and managing COVID-19 cases and increasing

mental issues [4]. However, a significant area of concern other than

The novel coronavirus disease (COVID-19) caused by the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has become a
pandemic [1] [2]. The name of COVID-19 is recommended by the In-
ternational Committee of Corona Virus Study Group (ICCSG) [3] Over
time, newer variants with higher virulence have infected many people.
Health systems across the world have faced various difficulties in
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preventing the illness with its implications is mental health, both in
infected and uninfected people [5-7].

COVID-19 has been reported to have affected over 40 million people
worldwide, and about 90,000 positive cases were reported daily from
India alone [8]. The previous studies found that anxiety (3.29%),
depression (22.9%), stress (34%), and fear (46.9%), were seen in the
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Fig. 1. Trail profile of participants of this study (n=72).

general community during the COVID-19 widespread around the world
[9-12]. In the recent past, a study demonstrated females were facing a
higher level of stress, depression, and stress than males , and fear [13].
Fear of death and different psychiatric manifestations were suggested at
high rates in patients during COVID-19. Patients with COVID-19 who are
admitted to clinical setup were at higher risk of psychological implica-
tions, given the seriousness of their illness and hospitalization under
contact isolation [14]. Although COVID-19 patients were quarantined in
COVID-19 hospitals to prevent the infections from spreading to another
person, the absence of emotionally supportive care for the patients due
to these mental problems, in turn, affects their disturbed sleeping
routine and lowers the quality of living due to lack of management. [15]

Yoga, a mind-body technique, has been used extensively for its
health benefits and therapeutic applications in recent times [16,17].
Yoga is proposed to be beneficial for COVID-19 patients [18].
Yoga-based breathing practices were found to help improve vagal tone
and had a positive effect on mental health [19-23]. Yoga-based
breathing practices had an impact on these practices in reducing the
psychiatry manifestations [24,25]. Yoga-based breathing practices
(Pranayama) are focused on breathing patterns, which promote mind-
fulness and mental health [26,27]. Previous studies have pointed out the
effect of breathing on decreasing tension anxiety, increasing concen-
tration awareness, and enhancing energy and positivity with alertness
[16]. Such breathing practice is advised to reduce the physiological
aging process on the level of health benefits such as mental, emotional,
and physical health. There has beeen an increasing confirmation of the
multiple supplementary advantages of Yoga-based breathing techniques
[28]. A randomized controlled trial was conducted in the present study
to evaluate the effect of Yoga-based breathing practices on the depres-
sion, anxiety, stress, and fear in patients diagnosed with COVID-19
during hospitalization.

2. Materials and methods
2.1. Design and participants

The study was conducted to evaluate the DASS-21 and fear of COVID-
19 scores with COVID-19-positive patients (n=63) admitted to the

hospital, who were randomly assigned to either the experimental group
(n=32) or the control group (n=31). The simple random sampling was

facilitated by a random number generator and randomization was per-
formed by an independent statistician blinded to the participants and
researcher. Subsequently, a 30-min intervention involving Yoga-based
breathing practices was administered to the experimental group. The
assessment was done using the depression, anxiety, and stress (DASS-21)
scale [29] as primary variable and fear of COVID-19 as secondary var-
iable [30]. The assessments were done at two time points, pre- and
post-intervention.

2.2. Eligibility criteria

COVID-19-positive infected patients confirmed by RT-PCR of the
nasopharyngeal swab with mild to moderate symptoms of depression,
anxiety, stress, and fear of death on clinical examination were recruited
for the study from a hospital in North India. The patients capable of
following instructions in Hindi or English languages for breathing
practices were included. Inclusion criteria were COVID-19-infected pa-
tients with asymptomatic, mild, and moderate (febrile, body ache,
nonproduction cough, and sore throat) symptoms of fear of death,
anxiety, stress, and depression of both genders, the age group of 10-60
years, and willingness to be involved in the study. The exclusion criteria
were patients on invasive ventilatory support, less than 90% Saturation
of peripheral Oxygen (Spo2), pregnant and lactating females, with head
injuries and who were not interested for the assessment tasks were
excluded from the study.

2.3. Sample size calculation

The patients diagnosed with COVID-19 through the RT-PCR report
and admitted to the ward of COVID-19 Hospital in North India were
considered for the study. The sample size was calculated based on the
effect size of anxiety using the post-mean and standard deviation of the
experimental group (6.13+3.74) and control group (12.03+3.84),
appropriately and the total sample size of 48 participants was calculated
(a=0.05), and power (1-p=0.80) by the G*power software, version
3.1.9.2 [31]. Due to the availability of interested participants
(COVID-19 patients), we included 63 participants (to compensate for the
dropout). The number of allocated patients in the experimental group
was (n=32) and control group (n=31) respectively. The randomly
selected participants were randomized and allocated by a random
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Table 1
Details of Yoga-based breathing practices administered to the participants.

S:N. Name of Yoga-based Duration

breathing Practices

Procedure of practices

1 Nadishodhana 6 min
Pranayama

In the seated pose with cross-legged
and spine aligned in a vertical line,
begin by bringing the right thumb of
the hand by adopting Nasika mudra to
compress the right nostril, exhale
completely through the left nostril,
and inhale through the same left
nostril. Close the left nostril using the
ring finger of the right hand, then
open the right nostril and exhale
through the right nostril, again inhale
through the same right nostril. Then
compress the right nostril and exhale
through the left nostril. Repeatedly
process with the alternative inhaling
and exhaling called Nadishodhana
Pranayama. This sequence
constitutes one round of the
pranayama.

In the seated position, cross-legged
with a straight spine, place both
palms on the knee joints, and
concentrate on breathing (normal
inhaling and exhaling) with closed
eyes.

In the seated pose with cross-legged
and spine aligned in a vertical line,
begin bringing the right ring finger of
the hand with the help of Nasika
Mudra (folding the index and middle
finger towards the palm). Compress
the left nostril by the ring finger,
inhale, and exhale performing by the
right nostril only.

In the seated position, cross-legged
with a straight spine, place both
palms on the knee joints, and
concentrate on breathing (normal
inhaling and exhaling) with closed
eyes.

In the seated pose, with cross-legged
and spine aligned in a vertical line.
Inhale passively through both nostrils
and exhale actively by the flapping
movement of the abdomen.

In the seated position, cross-legged
with a straight spine, place both
palms on the knee joints, and
concentrate on breathing (normal
inhaling and exhaling) with closed
eyes.

In the seated pose, with cross-legged
and spine aligned in a vertical line,
insert index fingers into both ears.
Inhale deeply through the nostrils,
then exhale with a low-pitched
humming sound from the throat with
closed eyes.

In the seated position, cross-legged
with a straight spine, place both
palms on the knee joints, and
concentrate on breathing (normal
inhaling and exhaling) with closed
eyes.

2 Relaxation 2 min

3 Suryanuloma Viloma 6 min
Pranayama

4 Relaxation 2 min

5 Kapalbhati Pranayama 4 min

6 Relaxation 2 min

7 Bhramari Pranayama 6 min

8 Relaxation 2 min

number generator (https://www.randomizer.org/).

2.4. Ethical considerations & trial registration

The present study has been registered under the Clinical Trial Reg-
istry of India (CTRI/2022/03/041071). After receiving ethical clearance
from Atharva Multispecialty Hospital and Research Centre, India’s
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institutional ethical committee (AMHRC11/11/20). Before being
explained to the patients in detail, the onset of enrollment and written
informed consent with signs of patients were obtained from each pa-
tient. Then, this study was conducted at the COVID-19 hospital.

2.5. Intervention

We employed a randomized controlled study design in the present
study. The experimental group performed Yoga-based breathing prac-
tices for 30 min per day for ten days and demonstration of Yoga-based
breathing practice was done by a yoga expert. The intervention pro-
gram of breathing practice was given to an experimental group, while
the control group was not given any such treatment. The outcome
comparison was assessed in both groups before and after the interven-
tion (Table 1).

2.6. Assessment tools

This study utilized two question scales (DASS-21 and fear of COVID-
19), the Depression, Anxiety, and Stress Scale —21 items (DASS-21),
which is a sub-scale containing seven items. Question numbers 3, 5, 10,
13, 16, 17, and 21 consist of the depression subscale domain. The
numbers 2,4,7,9,15,19,20 consist of the anxiety subscale domain, and
1,6,8,11,12,14,18 consists of the stress subscale domain. It assesses
emotional states of depression, anxiety, and stress by questionnaires
with each of the three DASS-21 scales classified with a score in normal,
mild, moderate, severe, and extremely severe [32]. In previous studies
on the Indian population, many researchers have used the DASS-21 scale
for success in assessing the psychological status of the COVID-19
pandemic in India [33-35]. The DASS-21 was validated in Indian pop-
ulations with mental illness and has demonstrated reliability as Cron-
bach’s coefficient: 0.761 to 0.906 [36]. In the present study, DASS-21,
Cronbach’s alpha is 0.695. The second scale is the fear of COVID-19 tool,
a seven-scale, that has robust psychometric contents. Patients performed
their condition of agreement using the Likert type scale from (strong-
ly=1 to strongly agree=5), and the whole score was evaluated by adding
the score (7-35). Hight’s score indicates a severe fear of COVID-19 [30].
Also, it assesses of fear of COVID-19 scale used in the Indian population
[37]. The validated and reliable used in the Indian population. The
Cronbach’s a value was 0.82 [38]. The Cronbach’s alpha for the fear of
COVID-19 scale is 0.630.

2.7. Statistical analysis

We used JASP 0.12.2.0. Version software for analyzing the data.
Repeated measures Analysis of Variance (RM-ANOVA) was used for
statistical analysis of the data.

3. Results

The project was administered between 09 March and 27 May 2022,
and sixty-three (47 male) COVID-19-positive patients with average age,
mean+SD (47.93+11.41) participated in the study. Based on the DASS-
21 scores, 42.85% of the participants had symptoms of mild depression,
26.98 % moderate depression, 6.34% severe depression, and 1.59%
extremely severe depression. 23.80% had mild anxiety, 46.03% had
moderate anxiety, 11.11% had severe anxiety, and 1.59% had extreme
anxiety. 28.57% had mild stress, 17.56% had moderate stress, and
7.76% had severe stress.

3.1. Within-group effects

Following the intervention, the experimental group demonstrated a
significant decrease in depression, anxiety, and stress scores (p<0.001)
along with DASS-21 total scores (p<0.001). The fear of COVID-19 scores
was also significantly reduced in the experimental group compared to
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Table 2
Results of intervention and control groups at pre and post 10 days of follow-up.
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Intervention group (n = 32)

Control group (n = 31) Time * Group

interaction

Variables Pre 95 % CI Post 95 % CI Cohen’s Pre 95 % CI Post 95 % CI Cohen’s Partial eta p-value
LU to UB LB to UB d LB to UB LB to UB d squared

Depression 12.88 + 10.78 to 5.29 + 4.05 to 1.122 11.75 + 10.35 to 10.33 + 9.14 to 0.343 0.237 <0.001
Scores 5.82 14.97 3.43%** 6.52 3.83 13.15 3.23 11.51

Anxiety Scores 11 + 9.21 to 291 + 1.95 to 1.498 10.78 + 9.46 to 8.46 + 7.07 to 0.523 0.259 <0.001
4.98 12.80 2.66%** 3.87 3.603 12.10 3.79 9.85

Stress Scores 15.85 + 13.86 to 6.19 + 4.97 to 1.731 15.81 + 14.26 to 12.46 + 10.79 to 0.797 0.295 <0.001
5.52 17.84 3.39%x* 7.41 4.24 17.37 4.56** 14.13

DASS-21 Total 39.72 + 34.95 to 14.38 + 11.68 to 1.805 38.33 £ 34.96 to 31.17 + 27.59 to 0.702 0.360 <0.001
Scores 13.24 44.49 7.48%%* 17.08 9.19 41.70 9.76* 34.74

Fear of COVID- 23.79 + 22.86 to 17.54 + 16.60 to 1.678 25.39 + 24.67 to 2391 + 23.26 to 0.831 0.405 <0.001
19 Scores 2.57 24.71 2.603%*** 18.48 1.97 26.11 1.78* 24.56

Repeated Measures Analysis of Variance with Bonferroni Corrections. *p < 0.05, ** - p < 0.01, *** - p < 0.001. UB = Upper bound, LB = Lower bound 95%.

the baseline (p<0.001). There were no significant effects observed in the
depression and anxiety scores in the control group. There was a signif-
icant reduction in stress scores (p=0.002), DASS-21 total scores
(p=0.012), and fear of COVID-19 scores (p=0.039); however, the
magnitude of change was much lesser in the control group.

3.2. Between-group effects

Between-group analyses demonstrated significant interaction in all
domains and total scores of DASS-21 (p<0.001) and fear of COVID-19
(p<0.001). The group means+SD scores are listed in (Table 2).

4. Discussion

A large number of people, both infected and non-infected, faced the
psychological implications of the COVID-19 pandemic. Yoga interven-
tion was suggested for enhancing psychological, physical, and immu-
nological functions in patients with COVID-19 by both scientists [18,39]
and the Government of India [40]. Based on the AYUSH system of
medicine, the government of India recommended yoga and naturopathy
interventions to enhance the immunity of COVID-19 patients [41]. The
current study was designed to assess the effect of Yoga-based breathing
on the mental state of patients hospitalized with COVID-19. The results
indicated positive benefits of Yoga-based breathing on the depression,
anxiety, stress, and fear of COVID-19 when compared to the control
group who received standard care. The results from our study were
similar to the study conducted on yoga for COVID-19-affected people
when we compared it to a different study that included meditation,
which was not significant on the anxiety level in isolation wards [42].

In the present study, we demonstrated only Yoga-based breathing
practices had improve the mental health of COVID-19 patients. A study
on online yoga sessions for people working from home due to the
pandemic demonstrated yoga practices are beneficial in reducing
depression and perceived stress along with improving mental well-being
[43]. Healthcare workers were found to have benefited from the practice
of yoga for reducing depression, anxiety, and stress, as depicted by
DASS-21 scores [44]. A study conducted on COVID-19 patients
demonstrated yoga is found to be effective in reducing stress, anxiety,
and depression followed by yoga. The study, similar to ours, showed a
reduction in anxiety for the control group as well. However, the
magnitude of change was higher in the yoga group [45]. A
cross-sectional study demonstrated the effectiveness of yoga in main-
taining mental well-being during the pandemic [46]. A contemplative
self-healing study was performed and revealed a positive improvement
in mental health among gynecological and breast cancer patients after
radiation and chemotherapy [47]. There is also evidence that yogic
breathing can be effective in reducing anxiety, depression, and stress, as
indicated in another study [48,49]. Thus, yoga practices have been

shown to be effective during the pandemic, and our study also con-
tributes to this body of evidence. Various reviews indicate positive
benefits of yoga practices in depression and anxiety in patients with
cancer [50], COPD [51], as well as pregnancy [52], psycho-physical
well-being [53], reduced infection risk, increased lung function,
enhanced autonomic function, and improve sleep quality in healthy
individuals [54].

As demonstrated in various studies, yoga is known for its stress-
ameliorating effects [55-57]. Yoga practices, especially breathing
practices, were found to helpful in individuals who were suffering from
distress due to natural calamities [58,59]. Therefore, the application of
yogic breathing to improving the psychological well-being of patients
with COVID-19 which was an extension of such studies on yoga. The
possible mechanisms involved in such a beneficial role of yogic
breathing which had includes modulation of the autonomic nervous
system [22] to reduce the hyperactivity of the sympathetic nervous
system and enhance the performance of the parasympathetic nervous
system [60] and also to increased the vagus nerve activity, promote
emotional regulation, reducing the hyperactivity of the amygdala
associated with fear responses. Moreover, the role of Yoga-based
breathing (pranayama) in depression management is evident in its
ability to enhance neurotransmitter release, including serotonin and
gamma-aminobutyric acid (GAGA), contributing to mood stabilization
[61]. Earlier studies on yogic breathing have also demonstrated the
beneficial role of yogic breathing in enhanced physiological and psy-
chological functions [62].

The strength of the study includes offline administration of guided
sessions of yogic breathing in COVID-19 hospital wards and without
dropping the participants during the intervention. The major limitation
is the absence of an objective assessment. Another important limitation
of the study is the absence of an active control group whereby between-
group analysis could yield a conclusive result by ruling out the placebo
effect and knowing the real impact of Yoga-based breathing practices.

5. Conclusion

The study reported that Yoga-based breathing practices significantly
impacted the management of psychological well-being for patients with
COVID-19 mild and moderate symptoms in hospitalized in addition to
the conventional management. Thus, our findings suggest that Yoga-
based breathing practices is harmless, non-invasive, economical, and
simple procedure that could be beneficial in the management of psy-
chological symptoms such as depression, anxiety, and stress in future
pandemics.
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