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ARTICLE INFO ABSTRACT

Keywords: Background: The present study aimed to evaluate the safety and prophylactic efficacy of add-on Comprehensive

Ayurveda Ayurveda and mindfulness-based Yoga (CAY) regimen to standard care among HealthCare Workers (HCWs)

Yoga against COVID-19.

;C\;),ng}-,lg Materials and methods: This prospective single-blind (outcome assessor-blinded) RCT was conducted in tertiary

RCT care hospital in Delhi during July 2020-April 2021. HCWs of both sexes were randomized to add-on CAY

Complementary therapy intervention or control group. The primary outcomes were the incidence of confirmed COVID-19 positive cases
and influenza-like illness events (ILI). Secondary outcomes were anxiety (GAD-7), depression (PHQ-9), and
quality of life (SF-36) at the end of 12 weeks.
Results: Three hundred fifty-six participants (181 in intervention and 175 in the control group) were randomized.
With the modified intention to treat approach, we analyzed 309 participants. The mean age for the intervention
and control group was 39.3 & 10.1 and 36.6 + 10 years, respectively. Incidence of COVID-19 event was higher in
control group compared to CAY group (16 of 164 [9.8%] vs. 11 of 145 [7.6%]; P = 0.50). The incidence of ILI
events was also higher in the control group as compared to the CAY group (14 of 164 [8.5%] vs 9 of 145 [6.2%]).
The health change domain of the SF-36 questionnaire showed statistically significant improvement in the CAY
group as compared to the control group (P < 0.01).
Conclusion: Incidence of COVID-19 and ILI events was lower in the CAY group compared with the contr ol group,
though the difference is not statistically significant.

1. Introduction by the end of February 11, 2022, resulting in 5,783,776 deaths [1].

COVID-19 is caused by the infection with severe acute respiratory syn-

Coronavirus disease 2019 (COVID-19) has quickly spread worldwide drome coronavirus 2 (SARS-CoV-2), resulting in pulmonary, cardio-

since its origin in Wuhan, China. According to the World Health Orga- vascular, neuropsychiatric and dermatologic complications such as
nisation (WHO) data, there were 404,910,528 confirmed cases globally dyspnoea, pneumonia, arrythmia, brain fog, and skin rash [2].
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There have been global vaccination campaigns with a total of
10,095,615,243 vaccine doses administered by February 6, 2022 to
control the spread of COVID-19 [1]. However, there are several chal-
lenges related to vaccine production scale, pricing, and affordability for
broader outreach to remote areas [3]. Therefore, preventive measures
are still emphasized and relied upon, notably since newer strains of
SARS-CoV-2 have been reported in different regions of the world. Across
the world, healthcare workers were provided with vaccination with a
priority, owing to their frequent potential exposures. However, there is
uncertainty about whether a vaccine will eliminate the threat due to
COVID-19 and its new variants [4].

Several studies have examined pharmacological prophylaxis of
COVID-19 and demonstrated the inefficacy of hydroxychloroquine,
ivermectin, lopinavir, ritonavir, and ribavirin [5]. Hence, there is great
interest worldwide in exploring effective medications to prevent the
SARS-CoV-2 transmission.

Recent studies have shown an emerging trend of using Comple-
mentary and Alternative Medicine (CAM) as a prophylactic method of
containing the SARS-CoV-2 [6,7]. Many pre-clinical and clinical studies
have demonstrated the efficacy of CAM in the prevention and manage-
ment of COVID-19 in India and around the world [8-10]. A
meta-analysis of herbal formulations examining their effectiveness
against COVID-19 revealed their beneficial effect when combined with
modern medicine [11,12].

Ayurveda and yoga are indigenous healthcare systems that have
been practiced for thousands of years [13]. There are several Ayurveda
herbs with antiviral properties reported in in-silico and randomized
controlled trials (RCT), such as Tinospora cordifolia [14], Withania som-
nifera [15], and Glycyrrhiza glabra [16]. The Ministry of AYUSH, Govt. of
India has published preventive measure guidelines for self-care advo-
cating the use of Ayurveda herbal medicines along with advice to adopt
yoga-based lifestyle modules as a prophylactic measure against
COVID-19 [6]. Several computational studies have shown that specific
Ayurveda herbs like guduchi [17] (T. cordifolia) and kalmegh [18]
(Andrographis paniculata) exhibit antiviral activity against SARS-CoV-2
proteins. Specifically, in-silico studies have reported active phytocon-
stituents of T. cordifolia and A. paniculata to be effective against different
structural proteins of SARS-CoV-2, e.g., 3CLpro, PLpro, Mpro, RdRp, and
spike protein. These proteins are responsible for replication, transcrip-
tion, and host cell recognition of the virus [19]. T. cordifolia [20] and
A. paniculata [21] are reported to be safe in animal and human studies.
Clinical and pre-clinical studies using T. cordifolia have shown
improvement in depression and anxiety-like behaviour [22]. Yoga and
mindfulness have proven to be effective in reducing stress, anxiety,
depression and improving quality of life in HCWs [23,24]. Hence, the
current study was designed to test the hypothesis whether administering
an add-on CAY regimen to standard care among HCWs in a tertiary care
hospital during COVID-19 prevent SARS-CoV-2 infection, alleviate
psychological stress and improve quality of life.

2. Methods
2.1. Study design

This prospective single-blind, two-arm, parallel-group, randomized
controlled trial (CTRI no. - CTRI/2020/06/026151) was conducted by
the Centre for Integrative Medicine & Research (CIMR), All India
Institute of Medical Sciences (AIIMS), New Delhi, India in collaboration
with the Department of Medicine, AIIMS, New Delhi, India and All India
Institute of Ayurveda, New Delhi, India. The enrolment began in July
2020 and ended in January 2021, with the last follow-up completed in
April 2021. The Institutional Ethics Committee (IEC), AIIMS, New Delhi,
India approved the study protocol, (IEC No. 460/22.05.2020, RP-03/
2020, OP-12/04.09.2020). The GAD-7, PHQ-9, and SF-36 question-
naires were evaluated by a clinical psychologist at CIMR who was
blinded to the allocation of groups.
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2.2. Participants

HCWs of both sexes, aged 18-60 years working at AIIMS, New Delhi,
India with a risk of COVID-19 exposure were screened telephonically for
eligibility. The study included participants with controlled co-morbid
conditions receiving ongoing standard medical care. Those with symp-
toms compatible with COVID-19, active or prior COVID-19 history, and
pregnant or lactating women were excluded from the study. Patients
with clinically significant uncontrolled endocrine, hepatic, renal, car-
diovascular, gastrointestinal, respiratory, haematological, or neurolog-
ical illnesses were excluded. Participants with additional psychological,
familial, sociological, or geographical circumstances that would find
compliance with the protocol challenging were also excluded. Partici-
pants who were willing to provide written informed consent and follow
the trial procedures were enrolled.

2.3. Randomization

Randomization was carried out in blocks of 2, 4, and 6 by an inde-
pendent statistician who was not involved in the outcome assessment
using sequences generated by www.sealedenevelope.com (an online
randomization program). Stratification was done based on gender. The
eligible participants were randomly allocated to a 1:1 ratio to either the
add-on CAY regimen group or the control group (under standard care, i.
e., following COVID-19 prophylactic guidelines issued by the Ministry of
Health and Family Welfare and Ministry of AYUSH, Govt. of India) for
12 weeks. Allocation concealment was done with a serially numbered
opaque sealed envelope. The envelopes were maintained by a person
who was not a part of the study.

2.4. Sample size

Primary outcome measure of the current RCT was to assess the
prophylactic effect of the intervention on the event rate of COVID-19 in
HCWs. A study conducted by Yeung et al. [25] reported the number of
probable cases of SARS in HCWs as 21% globally. Another study pro-
tocol by Sylvain et al. [26] assumed that prophylactic or pre-emptive
therapy would result in a 50% risk reduction of infection from
SARS-CoV-2.

Considering the above studies, we assumed the COVID-19 incidence
rate to be 21% in standard care group and at least 50% risk reduction in
primary outcome measure, a sample size of 406 (203 in each group) was
calculated with a two-sided « of 0.05, 80% power, and 1:1 allocation
ratio. A sample size of 452 (226 in each group) was finalized with a
dropout rate of 10%.

2.5. Details of intervention

Participants in the intervention group received an add-on CAY
regimen for 12 weeks. The Ayurveda intervention included samshamni
vati (two 250 mg tablets) and kalmegh vati (two 250 mg tablets) given
twice daily after food. A specifically designed yoga module of 30 min
duration consisted of preparatory loosening and breathing practices,
asana (physical posture), pranayama (breathing techniques), and deep
relaxation technique were administered virtually by the institutionally
qualified yoga therapists. The yoga module was primarily developed by
the yoga physicians at the study site after a thorough review of tradi-
tional and contemporary literature to cater the needs of HCWs to combat
COVID-19 related risk factors. Subsequently, the module was sent to
fifteen yoga experts across the nation for content validation. C. H.
Lawshe’s method was used for content validation by the statistician. The
yoga practices with a cut-off value of >0.49 were retained, and the rest
were removed. We incorporated the suggestions from the yoga experts,
and after a thorough discussion, the yoga module was finalized
(Table 1). A total of sixteen online yoga sessions were conducted, i.e.,
five sessions during the first week of recruitment and one session each


http://www.sealedenevelope.com

V. Sharma et al.

Table 1
Validated yoga module followed by the intervention group.

S.No.  Practice No. of Rounds/Timing

1. Breath awareness
2. Breathing practices:
- Hands in and out breathing
- Hand stretch breathing
- Ankle stretch breathing
3. Preparatory practices:
- Neck rotation
- Shoulder rotation
- Lumbar stretch
4. Asana
- Tadasana

Few cycles
3 rounds each (5 min)

3 rounds each (5 min)

1 round each (7 min)

- Trikonasana
- Vakrasana
- Setubandhasana
- Bhujangasana
5. Pranayama 5 min
- Nadishuddhi pranayama
- Kapalbhati pranayama
- Bhramari pranayama
6. Relaxation 8 min
- Deep relaxation technique (modified yoga nidra)

week from the second to the twelfth week. In addition, participants were
provided with a video recording of the complete yoga module and a
booklet containing detailed instructions with visual demonstration of
yoga practices to encourage daily yoga practices at home. All random-
ized intervention group participants were given a logbook to record
their compliance and adherence to the intervention, viz., details about
Ayurveda medicines intake and yoga practice. In the intervention group,
both drugs were administered from the date of randomization until the
clinical event (i.e., COVID-19 confirmed with RT-PCR) or study
completion, whichever occurred earlier. Participants were instructed to
take medicines and practice yoga at the same time each day. Participants
of both the groups were counselled and advised to follow the guidelines
issued by the Ministry of Health and Family Welfare, Govt. of India, and
to continue with the regimen (if any) prescribed by the consulting
physician for the prevention of COVID-19.

2.6. Study assessment

Weekly telephonic review was scheduled for 12 weeks which
included an inquiry about the incidence of COVID-19 compatible
symptoms or confirmed COVID-19, and ILI symptoms, e.g., fever, cough,
cold. In addition, adherence to medication and yoga, other additional
physical exercises/medicine/home remedies, and side effects from the
medications were also recorded over the telephone.

2.7. Outcome assessment

2.7.1. Primary outcome

The primary outcome was the incidence of COVID-19 (confirmed by
RT-PCR) and the number of ILI events like fever, cough, cold, and sore
throat among the enrolled participants during the 12 weeks by self-
report.

2.7.2. Secondary outcome

1. Generalized Anxiety disorder (GAD-7): GAD-7 was used to assess
anxiety symptoms of individuals in the past 2 weeks at baseline and
after 12 weeks. It is a 7-item scale, and the response lies on a four-
point Likert scale ranging from O (not at all) to 3 (nearly every
day). The overall score ranges from O to 21, with a higher score
indicating more symptom severity. The scale has good reliability,
criterion, construct, factorial and procedural validity [27-29].
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2. Patient health questionnaire (PHQ-9): PHQ-9 was used to assess
depressive symptoms of participants in past 2 weeks at baseline and
after 12 weeks. It is a 9-item scale and has a four-point Likert scale
ranging from O to 3. The total score ranges from 0 to 27, with a higher
score indicating more severe symptoms. The scale has good internal
consistency, test-retest reliability, construct and criterion validity
[30,31].

3. Health-related quality of life using short-form survey (SF-36): The
SF-36 was used to evaluate health-related quality of life and has 36-
items. The scale has eight subscales (physical function, role
limitations-physical, bodily pain, general health, vitality, social
function, role limitations-emotional and mental health). The score
ranges from O (worst condition) to 100 (best condition) for each sub-
scale, with a higher score indicating better health. The SF-36 is
shown to have high reliability and validity [31,32].

2.8. Statistical analysis

Continuous variables were reported as mean + SD, and categorical
variables as frequency with percentage. For continuous outcomes within
a group, pre-post comparisons were made by paired t-test, and for
between-group comparisons, two sample t-test was used to compare
outcomes at baseline and follow up. Chi-square or Fisher’s exact test was
used to compare categorical variables between two study groups. Log-
rank test was used to compare the COVID-19 incidence between the
study groups, and the cox proportional hazard model was also used to
compare the age-adjusted incidence. All comparisons were two-sided. P
< 0.05 was set as the cut-off of statistical significance. G-power was used
to calculate the sample size and post-hoc power calculation. Stata
version 14.1 was used for statistical analysis.

2.9. Premature discontinuation of the trial

We planned to recruit 452 participants within six months of the study
initiation; however, the Covaxin phase III trial by Bharat Biotech began
at the study site in November 2020, which led to a reduction in the
recruitment rate of the HCWs in the trial. Consequently, enrollment
ceased due to recruitment failure, with continued follow-up for those
already enrolled. Accordingly, enrolment was suspended in January
2021, and outcome data of the enrolled participants was collected till
April 2021.

3. Results & discussion

The present study is a randomized, controlled, single-blind (outcome
assessor-blinded) trial evaluating the effect of add-on CAY as pre-
exposure prophylaxis against COVID-19 in HCWs of a tertiary care
hospital in India. A total of 855 HCWs were screened from July 2020 to
January 2021, and 357 were enrolled and randomized to either the
intervention or control group. Post randomization, 182 participants
were in the intervention group, and 175 participants were in the control
group. After considering loss to follow-ups and discontinuation from the
intervention, 145 participants in the intervention group and 164 in the
control group were analyzed for primary outcome. Participant flow and
follow-ups have been described using a CONSORT diagram (Fig. 1).
With a modified intention to treat approach, we analyzed 309 partici-
pants. Table 2 summarizes the socio-demographic data of the partici-
pants. The mean age of the study participants in the intervention group
was 39.4 + 10.1 years, whereas, in the control group, it was 36.6 + 10
years. The HCWs enrolled were predominantly males (54.7%). Out of
the participants who reported pre-existing co-morbid conditions, 2.7%
reported diabetes, while 10.6% reported hypertension.

3.1. Primary outcomes

COVID-19 positivity rate was 7.6% (11 out of 145 participants) and
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Fig. 1. CONSORT diagram depicting the flow of participants and follow-ups.

Table 2

Socio-demographic characterizes of the participants in both the groups.
Characteristics Control (n = Intervention (n = P

164) 145) value
Age (in yrs) mean =+ S.D. 36.6 + 10 39.3 +10.1 0.01*
Gender: Male n (%) 93 (56.7) 76 (52.4) 0.44
Comorbidities
- Hypertension 16 12 0.62
- Other cardiovascular 01 02 0.50
disorders

- Type 2 Diabetes Mellitus 04 08 0.19
- Bronchial Asthma 0 01 0.29
Renal disease 01 0 0.33
Cancer 01 0 0.33

9.8% (16 out of 164 participants) in the intervention group and control
group respectively (HR = 0.99; 95% C.I. 0.79-1.24, P = 0.96). After
adjusting age at baseline, the model gives, HR = 0.99; 95% C.L
0.78-1.24, P = 0.94. A post-hoc power calculation was also performed
using G-power [33]. For the primary outcome, the achieved power was
20.7% at the two-sided alpha of 5%. At the end of the 12 weeks, there
were more positive participants in the control group (n = 20) compared
with the intervention group (n = 12), but the difference was not sta-
tistically significant (P = 0.50) (Table 3). The participants who devel-
oped symptoms were advised for home quarantine and followed the
standard COVID-19 treatment guidelines as per the consulting physician
of the Department of Medicine, AIIMS, New Delhi, India.

Out of the 11 COVID-19 positive participants in the intervention

Table 3
Comparison of primary outcomes across two study groups.

Characteristics Control n (%)

16 (9.8)
14 (8.5)

Intervention n (%)

11 (7.6)
09 (6.2)

Covid-19 positive cases
Influenza like Illness symptoms

group, one had a history of bronchial asthma (controlled) for eight
years, and one had been suffering from hypertension for three years.
Among the control group participants, three were known hypertensive
(controlled and on medication), and one had hypothyroidism.

Lower incidence of ILI symptoms was observed in the intervention
group (n = 9) compared to the control group (n = 14). Out of the nine
participants who had ILI symptoms, two participants had hypertension,
two suffered from diabetes mellitus, and one had bronchial asthma.
Among the control group participants, one had hypertension, and the
other had cancer. All these participants had controlled illness and were
on medication. However, no statistically significant difference was
found between the control group (8.5%) and the intervention group
(6.2%) concerning the incidence of ILI symptoms (P = 0.43) (Table 3).
The reasons for no significant effect observed may be related to inade-
quate power due to unexpected termination. Similar challenges were
also observed in other pre-exposure prophylaxis trials, where the trials
were prematurely ended due to incomplete recruitment or futility after
interim analysis [34,35]. However, it is noteworthy that CAY adminis-
tered patients had fewer cases of COVID-19 and ILIs than those who
received standard care alone.

The results of our study differ from those reported in recent RCTs
assessing the prophylactic effect of herbal/polyherbal formulations
against COVID-19. In contrast to our study duration of 12 weeks, these
studies had assessed the effect of the intervention for one month only, i.
e., 30 days [36,37]. Studies have evaluated the effect of chyavanprash
(an Ayurveda polyherbal formulation) vs standard care in HCWs and
reported no COVID-19 cases in both the groups [36]. Another
double-blind placebo-controlled RCT assessed the use of Neem (Azadir-
achta indica) capsules for 30 days and found a significant difference in
the number of COVID-19 positive cases in the two groups [37]. Our
study was the first attempt to demonstrate the prophylactic effect of the
CAY intervention for a longer duration, i.e., twelve weeks. Treatment
duration is an essential factor in assessing the prophylactic effect of the
intervention [38]. Especially in the case of HCWs, as they are at sus-
tained high risk of contracting COVID-19 [39]. With a longer duration,
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the incidence of COVID-19 positive and ILI events did not show a sta-
tistically significant difference (though the number of positive cases was
higher in the control group).

3.2. Secondary outcomes

Among the secondary outcomes, scores of PHQ-9, and GAD-7 at
baseline in both the groups indicated that the participants were under
subthreshold depression (score 0-4 indicate minimal/no depression)
and anxiety (score 0-4 indicate minimal/no anxiety). HCWs with min-
imal anxiety and depression are more likely to be motivated to learn
coping skills and adapt to the newer interventions [40]. After 12 weeks,
scores of GAD-7, PHQ-9, and emotional well-being (assessed in SF-36)
showed statistically significant difference (within-group) in both inter-
vention (P < 0.01) and control (P < 0.01) group and the percentage
improvement is higher in the intervention group (Table 4). Previous
studies have reported the efficacy of yoga in reducing depression and
anxiety [41]. Significant improvement in the GAD-7 and PHQ-9 in the
control group may be due to the younger age group of the participants
and increased awareness about physical and mental health in this
pandemic. The health change’ domain of the SF-36 showed a statisti-
cally significant improvement in the intervention group compared to the
control group. This domain captures perceived health improvement
within the previous year. The result showed a ‘self-rated’ improvement
from the baseline scores after 12 weeks of intervention.

3.3. Adherence to the medication and adverse events

Most of the participants (60%) adhered to the protocol, attending at
least 33% of the online yoga sessions and consuming at least 50% of the
prescribed Ayurveda herbal drugs. The intervention group participants
reported a few adverse events such as skin rashes, abdominal discom-
fort, acid reflux, and mild hypoglycemia episodes after taking kalmegh
tablets. The symptoms were of mild to moderate grade and subsided
after discontinuation of the medication within 2-3 days. All the side
effects were minor. However, no participant in the study experienced
serious adverse events on the Common Toxicity Criteria for Adverse
Events (CTCAE) scale, hospitalizations, or death.

Table 4
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3.4. Need for hospitalization

Only one participant in the intervention gorup with COVID-19
required hospitalization. Rest of the COVID-19 positive participants
were asymptomatic or had mild to moderate symptoms and had com-
plete recovery.

4. Limitations

Our study has several limitations. First, the study was an outcome
assessor-blinded trial with standard control without any placebo for the
intervention. Second, the dropout rate of intervention group was 19%.
Since the study centre was a tertiary care hospital, the high workload of
HCWs associated with COVID-19 cases might have led to the discon-
tinuation of the structured yoga protocol/Ayurveda treatment for 12
weeks. Third, any prophylaxis trial is directly related to disease fre-
quency. A decline in the number of active cases after the first wave of the
pandemic during the study and the initiation of the vaccination drive at
AIIMS, New Delhi, India in November 2020 led to the unexpected
termination of the trial [42]. This left the trial underpowered. Moreover,
the study hospital was a tertiary care facility located in New Delhi; thus,
it might not adequately represent COVID-19 prevalence and exposure
risk in other regions of India.

5. Conclusion

Compared to the intervention group, more participants in the control
group had COVID-19 during the study duration, though the difference is
statistically insignificant. CAY intervention showed significant
improvement in GAD-7, PHQ -9, and several domains of the SF-36
questionnaire. However, further RCTs are required to validate the ef-
fect of comprehensive Ayurveda and yoga interventions against SARS-
CoV-2 infection among HCWs.

Author disclosure statement

No competing interests exist.

Score comparison of PHQ-9, GAD-7 and domains of SF-36 across the two study groups.

Outcome Timeline Control Intervention P-value (b/w group) P-value (within group) Baseline vs 12 week
P1 P2 control P3 intervention

Patient Health Questionnaire —9 Baseline 25+ 25 3+25 0.15 <0.01* <0.01*
12-Week 1.8+2 1.8+2 0.97

Generalized Anxiety Disorder Questionnaire - 7 Baseline 34+28 38+3 0.32 <0.01* <0.01*
12-Week 2+23 22+24 0.54

Physical functioning Baseline 92.3 +10.4 93.4 +9.2 0.34 0.15 0.24
12-Week 94.1 +£9.7 94.7 +11.1 0.65

Role limitations due to physical health Baseline 95.5 + 12.8 96.8 + 12.3 0.37 0.99 0.55
12-Week 96.2 + 11.3 97.3 +£10.1 0.42

Role limitations due to emotional problems Baseline 96.7 +11.9 97 £11 0.79 0.61 0.52
12-Week 97.3 £11.5 98.2 £9.7 0.53

Energy/fatigue Baseline 68.1 + 15.2 67.8 + 16.8 0.86 <0.01* <0.01*
12-Week 74.4 +15.3 74.3 £15.5 0.99

Emotional well-being Baseline 76.6 +12.1 75.8 +£13.3 0.91 <0.01* <0.01*
12-Week 80.9 + 10.5 829 +11.9 0.16

Social functioning Baseline 92 £11.2 91.1 £13.3 0.51 <0.01* 0.06
12-Week 96 + 8.7 94.8 £9.1 0.30

Pain Baseline 88 + 18.4 86.7 £ 19.9 0.56 0.03* 0.83
12-Week 91.3 +16.3 87.7 + 18.4 0.10

General health Baseline 74.8 + 16.6 72.7 +£17.5 0.29 0.14 0.17
12-Week 77.6 £16.5 76.8 +£17.3 0.71

Health change Baseline 50 +15.4 50.7 + 16.4 0.69 0.70 <0.01*
12-Week 51.2 + 14.6 59.4 + 18 <0.01

P1 = calculated P value compared to intervention and control group; P2 = calculated P value within the control group; P3 = calculated P value within the intervention

group.
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