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Abstract

Background and objective: COVID-19 is a highly transmissible disease which
affects multiple bodily systems and lingering for an extended duration. Following
recovery, individuals often experience reduced lung function, physical fatigue, and
mental health challenges like anxiety and depression. Engaging in yoga has
shown promise in alleviating these issues. This study aims to examine the effect
of tailored yoga interventions on lung function, fatigue and quality of life in

patients experiencing post-COVID symptoms.

Methods: Thirty four participants including both genders aged between 18-40
years, were recruited and divided into two groups following recovery from
COVID- 19. Baseline evaluations were performed for all participants. The
intervention group participated in 30- minute yoga asana sessions daily for 15
days.

Results: Substantial alterations were noted in Peak Expiratory Flow Rate (PEFR)
(p < 0.003), Breath Holding time (BHT) (p < 0.001), Modified Fatigue Impact

Scale (MFIS) (p < 0.001), and COVID-19 Impact on Quality of Life (COV19-QoL)
(p < 0.001) within the intervention group. Conversely, in the control group
significant changes were not observed.

Conclusions and implication for translation: The findings indicate that
engaging in yoga practice can lead to notable enhancements in lung function,
reduction of fatigue, and overall improvement in quality of life among individuals
recovering from COVID-19.
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Introduction

COVID-19 has the highest morbidity and mortality rates
globally (Dong, Du, & Gardner, 2020). Emerging scientific and
clinical evidence highlights that COVID-19 can result in
subacute and long-term effects affecting multiple organ
systems (Gupta et al., 2020). Persistent symptoms following
COVID-19 include difficulty in breathing, chest discomfort,
tiredness, discomfort in joints, cognitive dysfunction and
significant decline in quality of life (Carfì, Bernabei, & Landi,
2020; Huang et al., 2021; Tenforde et al., 2020). These
residual effects are thought to arise from cellular damage, an
intense innate immune response with inflammatory cytokine
release, and increased blood clotting induced by the virus
(McElvaney et al., 2020; Sungnak et al., 2020; Tang et al.,
2020). This complex interaction between viral pathogenesis and
host immune responses need further more research and
clinically comprehensive management to address both acute
and chronic aspects of the disease.

Initial epidemiological data indicated that 8.2% of COVID-19
cases experienced severe respiratory issues that lead to Acute
Respiratory Distress Syndrome(ARDS) (Ñamendys-Silva, 2020).
Recent findings suggest that COVID-19 predominantly affects
the lungs, causing diffuse alveolar epithelial destruction, hyaline
membrane formation, capillary damage, bleeding, alveolar
septal fibrous proliferation, and pulmonary consolidation (Mo et
al., 2020; Shi et al., 2020). Extensive damage to alveolar
epithelial and endothelial cells, along with secondary
fibroproliferation, hints at potential long-term consequences
such as lung fibrosis and pulmonary hypertension
(Venkataraman & Frieman, 2017; Frija-Masson et al., 2020).
These observations emphasize the need for careful evaluation
of lung injury in patients after discharge (Mo et al., 2020).
Additionally, SARS and MERS, indicates that patients experience
lingering impairments for months or years after post discharge
(Hui et al., 2005; Ong et al., 2005).

A meta- analysis found that 32% of individuals continued to
feel fatigue for more than 12 weeks after diagnosis of COVID-
19 (Ceban et al., 2022). Fatigue prevalence reports suggest
that between 9% and 49% of patients experience fatigue four
weeks after symptom onset, with about 30% still affected
between 12 and 16 weeks (Sandler et al., 2021). COVID-19
significantly impacts the quality of life, especially in acute
cases, among females, older adults, patients with severe
disease, and those from low-income backgrounds (Poudel et al.,
2021). Yoga therapy offers a potential adjunctive treatment to
mitigate COVID-19 complications. Suganthy et al. (2023)
reported significant improvements in biochemical,
inflammatory, and haematological markers in COVID-19
patients at tertiary care hospitals after three months of Asana-
Pranayama practice. Additionally, a review study highlighted the
role of yoga and meditation in alleviating stress and enhancing
immunity against infections like COVID-19 (Dalpati et al.,
2022). Thus, yoga appears to be a promising strategy for
boosting innate immunity and mental well-being, supporting its
use as an adjunctive treatment for post-COVID symptoms
(Basu-Ray et al., 2022).

This study aims to examine the effect of tailored yoga
interventions on lung function, fatigue, and quality of life in
patients experiencing post-COVID symptoms.

Materials and Methods

This protocol has been approved by the Institutional Ethics
Committee from the authorities of the SVYASA deemed-to-be
University and conducted in compliance with the Declaration of
Helsinki. The written informed consent was obtained from
individual participants before their recruitment to the study.

Participants:Sample size required for the study was calculated
based on study of differences in aerobic exercise capacity
between COVID-19 patient’s post-hospital discharge and
comorbidity-matched controls. With an effect size of d=0.998d
for aerobic exercise capacity, 15 participants per group was
needed with an alpha= 5% and power=95%. To account for
potential 20% loss to follow-up, 17 participants were recruited
per group, totalling 34 participants (Raman et al., 2021).

Participants were recruited from SVYASA deemed-to-be
University. Inclusion criteria: individuals over 18 years of age
with confirmed COVID-19 diagnosed, either via reverse
transcription-polymerase chain reaction (RT-PCR) on
oropharyngeal-nasopharyngeal swab or Positive Rapid Antigen
Test. Participants who have been hospitalised during COVID-19
infection; pregnant women; major surgery in the past 3
months; any other acute or chronic diseases like Chronic
Obstructive Pulmonary Disease (COPD), Ischemic heart disease
have been excluded in the study. Only participants who have
mild acute infection at the time of diagnosis were recruited.
Recruited participants were randomly allocated into two groups-
1. Yoga Group and 2. Control Group by using Computer-
Generated Randomisation Sequence with a 1:1 allocation ratio.

Interventions: The integrated tele-based yoga intervention
included breathing exercises, loosening exercises, pranayama
and meditation techniques, specially designed to enhance
immunity and overall health (Table 1) (Nagarathna, Nagendra,
& Majumdar, 2020). This module was developed to address the
needs of individuals recovering from COVID-19. The tele-based
yoga program featured a 20-minute pre-recorded video. In the
video, the first author (TL) demonstrated the practices in
English and Hindi, while the second author (NSD) presented
them in English and Kannada. Instructional language was
tailored to the participants' preferences. Yoga sessions were
scheduled based on participant availability, preferably between
6-8 am. The yoga group received the intervention for 15 days,
with each session lasting 20 minutes. The sessions were
conducted by certified Yoga and Naturopathy doctors with a
Bachelor of Naturopathy and Yogic Sciences (BNYS), under
medical supervision. Participants were required to attend at
least 85% of the sessions (a minimum of 20 out of 24
scheduled sessions); those who did not meet this attendance
requirement were withdrawn from the study. Participants in the
control group were instructed to follow WHO guidelines for
rehabilitation, specifically "Support for Rehabilitation: Self-
Management after COVID-19" on a self-guided basis (Jimeno-
Almazán et al., 2023).
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Outcomes

All the outcomes were measured at baseline and after 15 days
of intervention.

Primary Outcome: Measured using a PEFR machine.
Instructions were given to participants to exhale maximal
followed by inhale maximal for three times repeatedly. Normal
peak flow rates for adult males =450-500 L/min and for adult
females =320-470 L/min.

Breath Holding Time: Instructions were given to participants
to exhale completely followed by a complete inhalation and
then hold their breath for possible maximum duration.
Procedure was repeated three times and the highest duration
obtained was taken for subsequent analysis. (Mitrouska et al.,
2007).

Secondary Variables

In contrast, the control group did not exhibit significant
changes in PEFR (p = 0.343) or BHT (p = 0.708) after 15 days.

Discussion

The purpose of this study was to examine the effects of a yoga
asana intervention on Peak Expiratory Flow Rate (PEFR), Breath
Holding Time (BHT), Modified Fatigue Impact Scale (MFIS), and
COVID-19 Quality of Life (COV19-QoL) in post-COVID patients.
Significant improvements were observed in PEFR, BHT, MFIS,
and COV19-QoL following the yoga intervention. To our
knowledge, this is the first study to investigate the impact of
yoga on these specific outcomes.

Consistent engagement in yoga has been shown to enhance
pulmonary function (Gohel et al., 2021). Various yoga
interventions have demonstrated benefits in managing different
conditions. For instance, a randomized controlled trial involving
72 participants with diabetes-related lung issues revealed
significant improvements in both pulmonary function and
glycemic control in the yoga group compared to the control
group (Balaji et al., 2019). Similarly, Jain Shrimal et al. (2023)
reported positive physiological and psychological outcomes in a
yoga group versus a control group, attributed to the holistic
nature of yoga. Another study found increased
cardiorespiratory function in MBBS students after six months of
yoga training compared to a control group (Kothari et al.,
2023). These findings suggest that incorporating yoga into
post-COVID-19 rehabilitation may improve PEFR and overall
respiratory recovery, although further research is needed to
confirm and extend these results.

Yoga's impact on fatigue has been explored in various
populations, including cancer patients (Armer & Lutgendorf,
2020), individuals with Parkinson’s disease (Deuel & Seeberger,
2020), irritable bowel syndrome (D’Silva et al., 2023), eye
fatigue (Gupta & Aparna, 2020), and chronic insomnia disorder
(Turmel et al., 2022). A study involving 20 moderate COVID-19
patients showed reductions in fatigue severity, high-sensitivity
C-reactive protein, depression, and anxiety, along with
improved quality of life in the yoga group compared to the
control group (Dua et al., 2023). Numerous studies have
examined yoga's effects on various aspects of quality of life,
including physical, mental, and social well-being. These studies
span diverse populations with chronic illnesses such as
cardiovascular disease (Sharma et al., 2021), arthritis (Gautam
et al., 2020), chronic pain (Metri et al., 2023),
neuropsychological disorders (Nourollahimoghadam et al.,
2021), depression (Zetzl et al., 2021), and cancer survivors
(Lin et al., 2023).

Swathi PS et al. Effects of yoga practice on lung functions

Modified Fatigue Impact Scale (MFIS): This
questionnaire is modified from Fatigue Impact Scale (FIS),
it has 21 extracted questions from FIS. Total score ranges
from 0-84, along with three subscale scores for physical (0-
36), cognitive (0-40) and psychosocial (0-8) dimensions of
fatigue (Larson, 2013).

COVID-19 Impact on Quality of Life (COV19-QoL)
Scale: The COV19-QOL scale is to assess the Quality of life
after the COVID-19 pandemic. Cronbach’s alpha coefficient
of this scale is 0.88. This scale consists of six questions with
5-points Likert type responses 1(strongly disagree to 5
(strongly agree). The total scores ranged from 6-30 points.
Higher scores indicate greater impact by COVID-19
pandemic on mental Health. (Repišti et al., 2020).

Data Collection and Management: On the first day of
intervention baseline data were collected before the
procedures commenced. A second set of data was gathered
15 days later using a validated and reliable questionnaire.
There were no dropouts, and no adverse effects from the
yoga practices were reported. Data were encrypted for
security, with access restricted to the principal investigator.
Participants were assigned codes to ensure confidentiality,
and all information was kept confidential.

Statistical Analysis: Data were extracted from
questionnaire manuals and organized using Microsoft Excel
2016. Statistical analysis was done in JASP statistical
software version17.0. An independent sample t-test was
used to compare baseline measurements with those
obtained 15 days after the intervention. <0.05 was
considered statistically significant.

Sociodemographic Characteristics: Baseline
demographic characteristics are detailed in Table 2. There
were no statistically significant differences between the
yoga and control groups regarding age or gender

Primary Outcome Measures: PEFR and BHT: Significant
improvements were observed in the yoga group after 15
days of intervention, with PEFR (p = 0.003) and Breath
Holding Time (BHT) (p < 0.001) showing notable changes.

Secondary Outcome Measures: MFIS and COV19-QoL:
The yoga group demonstrated a significant reduction in
fatigue as measured by the Modified Fatigue Impact Scale
(MFIS) (p < 0.001) and an increase in quality of life (QoL)
(p < 0.001) after 15 days of No significant changes were
observed in the control group for MFIS (p = 0.126) or QoL
(p = 0.078).

A summary of the changes within and between groups is
presented in Table
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Our study supports these findings, confirming improvements in
quality of life across multiple dimensions. This study is the first
to specifically assess the effects of a targeted yoga asana
intervention in post-COVID patients. The observed
improvements in PEFR, BHT, quality of life, and reduced fatigue
offer valuable insights and suggest potential benefits for further
research and replication in other studies.

Strengths and Limitations

Strengths: This study introduces a novel approach by applying
specific yoga asanas tailored for post-COVID patients, thereby
addressing a gap in the literature on alternative therapies for
this population. The study's objectives are clearly defined and
target specific aspects of post-COVID health, enhancing the
focus and relevance of its research goals. Additionally, the
study had no dropouts, ensuring integrity of data collected.

Limitations: The generalizability of the findings may be limited
due to potential constraints in sample size or participant
characteristics, which may not fully represent the broader post-
COVID population. Reliance on self-reported data for outcomes
such as quality of life and fatigue introduces the possibility of
bias, which could affect the accuracy of the results. The
relatively short follow-up period may also restrict the study's
ability to assess the long-term effects of the yoga intervention
on post-COVID recovery. Despite providing valuable insights,
the study highlights the need for further research with larger,
multi-center trials to validate and extend the findings.

Conclusion and Implications for Translation: The positive
outcomes observed in this study highlight the potential benefits
of integrating yoga into rehabilitation strategies for post-COVID
patients. Further research and collaborative efforts are needed
to better understand the long-term effects and broader
applicability of yoga in post-COVID recovery.
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