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ARTICLE INFO ABSTRACT

Keywords: Background: Management of thyroid dysfunction has a direct effect on the quality of life and studies have
Hypothyroidism recognized that hypothyroidism has become a public health challenge. Although conventional medicine is widely
Scientific yoga module used, its long-term side effects are elucidated. This study aims to conduct a randomized controlled trial (RCT)
giiz::fa through tele-mode to assess the effectiveness of the newly developed and validated “Scientific Yoga Module” as

a telehealth concept for improving the quality of life in patients with hypothyroidism along with management of
other symptoms as compared to the standard of care.

Method: This is a single-blinded, two-arm, parallel-group RCT in which at least a total of 120 primary hypo-
thyroid subjects both male and female between the age group 18 to 60 will be recruited from the database of
Swami Vivekananda Yoga Anusandhana Samsthana (SVYASA). Participants will be randomly divided into a yoga
intervention group (n = 60) and a waitlist control group (n = 60) as per the inclusion and exclusion criteria of the
study. A tele-yoga intervention for six months will be administered and pre-interim-post data will be recorded for
both groups. This protocol is designed to study the effect of Scientific Yoga Module intervention on primary
assessments of SF-36 scale [health-related quality of life (HRQOL) that includes physical, mental, emotional, and
social states] along with secondary assessments on the biochemical test of thyroid profile-{Triiodothyronine (T?),
Thyroxine (T4), Thyroid Stimulating Hormones (TSH)}, Body Mass Index (BMI), Blood Pressure (BP), Fatigue
Assessment Scale (FAS), Perceived Stress Scale (PSS), Gita Inventory of personality scale (GIP).

Conclusion: To the best of our knowledge, this tele-yoga RCT for hypothyroidism will be the first clinical trial to
analyze the effectiveness of a “Scientific Yoga Module” imparted through tele-mode.

1. Introduction

As a leading endocrine disorder, hypothyroidism remains one of the
most common health conditions affecting up to 5% of the general pop-
ulation, with a further estimated 5% being undiagnosed [1]. Hypothy-
roidism manifests when the thyroid gland is unable to generate or
secrete enough thyroxine [2]. Because thyroxine is an essential hormone
for regulating heart rate, digestion, physical growth, brain development
and functioning, an insufficient supply to cells could lead to the mani-
festation of life-threatening complications [3].

The typical course of therapy for people with hypothyroidism is
replacing their thyroid hormone with levothyroxine {LT4} or alterna-
tively using a combination with levothyroxine preparations [4]. While

the treatment plan for primary hypothyroidism has been one of the
biggest "success stories" in medicine, a significant portion of patients
treated with levothyroxine have persistent complaints such as lack of
energy, fatigue, cognitive problems, musculoskeletal pain, weight gain,
constipation, etc., despite achieving the biochemical therapy targets [5].
In fact, the treatment goals of TSH {<5 mIU/1} itself have been associ-
ated with many pathological issues [6] such as poorer cognitive func-
tion, anxiety, depression, and impaired quality of life scores, that could
also underlie the unmet needs of patients with hypothyroidism [7].
Yoga is an ancient holistic health system that integrates the mind,
body, and spirit and is identified as a form of complementary and
alternative medicine for developing and maintaining good mental and
physical health [8]. Yoga therapy is being increasingly used in
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experimental and clinical studies [9] as they demonstrate the positive
effect in preventing and managing a variety of endocrinal diseases
without any side effects [10]. Stress conditions may cause excess cortisol
secretion that can alter thyroid axis function by influencing sympathetic
activity affecting the immune response [11] wherein yoga practices
bring about relaxation to the mind-body system [12].

Preliminary findings of a pilot study with “general yoga” conducted
on 22 female participants having hypothyroidism resulted in a moderate
reduction in TSH levels [13]. Given the plausible role of stress physi-
ology in hypothyroidism [14] and the documented effectiveness of yoga
in stress regulation, we hypothesized that developing a “Scientific Yoga
Module” specific to hypothyroidism may bring significant symptomatic
improvement in patients only on standard treatment with Levothyroxine
{LT4}, in particular, in their quality of life as compared to “general
yoga” [15].

Hence, we present this study protocol that proposes “Tele-yoga”
which is a virtual online mode of yoga teaching and learning method-
ology that has been approved by the Ministry of Ayurveda, Yoga,
Naturopathy, Unani, Siddha, and Homoeopathy as a substitute for in-
person yoga during the COVID-19 pandemic and will be useful even
after the pandemic [16]. Telehealth is an approaching concept to facil-
itate health care across the world. Moderate yoga therapy practices
imparted through tele-mode have been found to be not only feasible and
effective but also cost-effective and suitable for the adult population
[17].

1.1. Hypothesis

Administration of the “Scientific Yoga module” via tele-mode on
hypothyroid patients may have a significant improvement in the pri-
mary variable of HRQOL and secondary variables of T3, T4, TSH, BMI,
BP, FAS, PSS, and GIP.

2. Methodology
2.1. Design and development of the tele-yoga module

A Scientific Yoga Module {SYM} specific to hypothyroidism was
developed by systematically reviewing the literature in the field of yoga
science along with receiving inputs from yoga therapists and researchers
as presented in (Table 1). The module was then validated for its
construct, sequence, and duration of each practice by 40 subject matter
experts. A Content Validity Ratio {CVR} was calculated using Lawshe’s
formula [18] and finally, 24 precise practices were selected having
significant CVR {cut-off value: 0.29}. A feasibility test was conducted
through online mode using a sample size from a previous study of 15
participants [19] in a community set up under the guidance of SVYASA
for people suffering from hypothyroidism for a period of two weeks for 1
h daily. All participants completed a pre-tested survey questionnaire
[20] on their experiences of the tele-yoga module with regard to the
efficacy of the module, construct, teaching expertise, and satisfaction
[20]. The feasibility study confirms the efficacy and acceptability of the
SYM suitable for adults having hypothyroidism.

2.2. RCT protocol guidelines

This protocol study follows “SPIRIT 2013 Statement: Defining
Standard Protocol Items for Clinical Trials” [21] and CONSORT 2017
Statement [22] for Randomized Trials of Nonpharmacologic Treatments
as well as its extension [23]. The Institutional ethics committee approves
the study and is prospectively registered in the Clinical Trial Registry of
India {CTRI/2022/03/041047}. This RCT protocol proposes to compare
the effect of SYM administration for six months between yoga inter-
vention group and waitlist control group. Data will be recorded at
pre-{day 0 + 7 days as time-point 1}, Interim-{day 90 + 7 days as
time-point 2}, and post-{day 180 + 7 days as time-point 3} on primary
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outcome measure of SF-36 {HRQOL} along with secondary outcome
measures that include thyroid profile {T3, T4, TSH}, BMI, BP, FAS, PSS,
and GIP for both yoga intervention and waitlist control groups.

2.3. Study setting through tele-yoga

The study will be performed through a tele-mode of teaching and
learning method. An Introductory session will be organized through a
virtual platform to elaborate on the pathophysiology of the condition by
an expert along with introducing a step-by-step computer application
program for easy access to online mode. To date, there are no tele-yoga
modes of studies conducted using a scientific yoga module specific to
hypothyroidism. Tele-Yoga initiatives are not only beneficial for
spreading yoga to a larger number of individuals in society but also one
can practice at the convenience of their time and place. Not only it is
cost-effective but also recorded videos may be useful as a motivation to
practice yoga regularly.

2.4. Participants recruitment process

A total number of 120 individuals identified from the clinical and
primary care laboratory database of SVYASA having biochemical fea-
tures consistent with primary hypothyroidism will be recruited through
invitation. Subjects clinically diagnosed with primary hypothyroidism
with elevated TSH [24] will be eligible for participation in the study.
The Trial flow chart plan as per Consolidated Standards of Reporting
Trials {CONSORT?} is presented in {Fig. 1}. The primary investigator
will screen the eligibility of the potential participants who will be
requested to fill out a screening and registration form. Eligible subjects
providing consent for participation in the trial will be recruited as per
the consolidated standard of reporting. The participants would never be
asked to alter or cease their ongoing thyroid medication, however, in
case of any changes in their medication regime, they will be instructed to
notify the principal investigator of any such changes right away so that it
may be taken into account when interpreting the final results.

i) Inclusion Criteria - (a) Age 18-60 years; (b) both genders; (c) with
controlled co-morbidity (viz. Diabetes Mellitus, Hypertension,
BMI<40); (d) on a stable dose of levothyroxine for at least six months
before enrolment into the trial; (e) people having not practiced yoga
in the last 3 months; (f) people having access to the Internet; (g)
people having a smartphone, tablet, laptop or television.

ii) Exclusion Criteria- (a) Thyroid Malignancy; (b) secondary hy-
pothyroidism (c) people with other auto-immune disorders (viz.
Lupus, multiple sclerosis, etc.); (d) people with a severe psychiatric
disorder (schizophrenia, mania, dissociative disorder, etc.); (e) in-
dividuals on medications that could potentially impair thyroid
function e.g. lithium, history of significant head or neck trauma/
surgery/radiotherapy; (f) Pregnant women or those who plan to
conceive within the trial period; (g) people having undergone recent
surgery in the last 6 months; (h) subjects with visual and hearing
disabilities; (i) those planning to move out of the region in which the
trial is being conducted within the next 2 years; (j) recent hospital-
ization for major illness {within 4 weeks}.

Withdrawal criteria

Participants will be withdrawn from the study if - the attendance falls
below 70% of total sessions {i.e., participating in fewer than 100 of the
144 scheduled treatment sessions}; participant’s decision to withdraw
from the study at any time for any reason; and incidence of any unex-
pected adverse event. They will also be withdrawn in case of develop-
ment of overt biochemical hypothyroidism {TSH >20 mU/L and/or fT 4
below the reference range}. Upon confirmation of the same, they will be
referred to the general practitioner for usual care.
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Table 1
Yoga module for hypothyroidism.
NO. YOGA PRACTICE TIME CVR BENEFITS POSTURES
STANDING ASANAS (8 MINUTES)
1. GRIEVA SHAKTI (Neck movements: Front- 2min  0.85  Strengthens the neck and activates the thyroid gland 2 ' Qﬁ Y
back-side bending, twisting & rotation) 7:
Sz - L:z :J "
2. ARDHA-CHAKRASANA (Half Wheel Posture) 2min  0.95  Works on throat and neck region, promotes a healthy metabolic function by S \
3. PADAHASTASAN (Hand to Toe Posture) 2 min 0.50  stimulating the thyroid & adrenal gland for uptake of thyroid hormones by the \
4. SEQUENTIAL (Ardha-chakrasana & 2min  0.42  cells of the body. 3
Padahastasana)
~ K
SITTING ASANAS (8 MINUTES)
5. Ushtrasana (Camel Posture) 2 min 1.00  Works on Vishuddhi Chakra. Activates thyroid and parathyroid glands on the
neck, strengthens the shoulder and thigh muscles
6. Sahankasana (Rabbit Posture) 2min  0.55 Improves blood flow towards neck and head region and provides relaxation.
7. Ardha-Matsendrasana (Half Fish Posture) 4 min 0.45 A self-complementary deep twisting posture helps to activate thyroid gland,
parathyroid gland & Adrenal gland for proper secretion of hormones T3, T4,
Calcitonin and Cortisol.
PRONE POSTURE (8 MINUTES)
8. Bhujangasana (Cobra Posture) 2min  0.90 Massages thyroid & adrenals glands and helps in overcoming lethargy as it has a
direct effect on the solar plexus at the naval and on throat chakras
9. Dhanurasana (Bow Posture) 2min  0.80  Stretches thyroid gland and compels it to produce the required amount of thyroid
hormone for regulating metabolism.
10. SEQUENTIAL (Parvatasana & Bhujangasana 2 min 0.50  Tones the spinal nerves and balances the nervous system balancing Central and
Stretch) Autonomic nervous system)
11. Makrasana (Crocodile Posture) 2min  0.35  Complete Relaxation in prone position
SUPINE POSTURE (10 MINUTES)
12. Vipareeta Karni Sarvangasana (Supported 2min  0.90 By exerting pressure on the thyroid gland, it helps in improving blood circulation ;, )
Inverted posture) and nourishes the thyroid gland. = a-
v a
_&;\«3 9
13. Halasana (Plough Posture) 2 min 0.70 By squeezing the thyroid gland, the stagnant secretion nourishes gets released. ﬂ
14. SEQUENTIAL (Pashchimotanasana & 4 min 0.50  These supine postures provide great stretch and squeeze to thyroid and adrenal
Halasana) glands for proper secretion of thyroid hormone and cortisol to combat stress )a 4
15. Matsyasana (Fish Posture) 2min  0.90 By stretching the front of the neck fully and placing the crown on the floor, it -
activates pituitary and thyroid glands ‘4:
SURYANAMASKAR (12 MINUTES)
16. Surya Namaskar (Sun Salutation) 11 0.88 A sequence of gracefully linked Asanas that are synchronized with breath §
min enhances metabolic efficiency and enables overall health and wellbeing. . 7 ? .
P
17. Shavasana (Corpse Position) Imin 090 A relaxation that harmonizes energies of the mind-body system.
MUDRAS-BANDAS- PRANAYAMA (12 MINUTES)
18. Simha Mudra (Lion Gesture) 2min  0.95  Activates Vishuddhi Chakra and improves thyroid health
19. Jalandhara Banda (Throat Locking) 2min  0.70 It awakens the inner energy centres, especially the Vishuddhi chakra and
regulates thyroid function
20. Ujjaii Pranayama (Victorious Breath) 2 min 0.80  Activates thyroid gland and regulates secretion of Thyroid Stimulating
Hormones
21. Brahmri Pranayama (Bumble Bee Breath) 2min  0.50  Calms the mind and has significant benefits for the overall endocrine system.

(continued on next page)
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Table 1 (continued)
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NO. YOGA PRACTICE TIME CVR BENEFITS POSTURES
22. Nadi Shodhana Pranayama (Balancing of 2 min 0.65  Activates the Nadi system (psychic channels), brings better balance to the
Breath) nervous system, and helps combat stress
23. A-Kara with Shanka Mudra (Conch Bell with  2min  0.45  A-Kara sound from the throat by adopting shanka-mudra activates Vishuddhi
A-kara) chakra and helps to regularize thyroid hormone secretion
24. Shavasana (Corpse Position) 2min  0.55  Brings complete calmness and mind-body relaxation

2.5. Sample size calculation

CONSORT (Consolidated Standards of Reporting Trials)
FLOW CHART PLAN

Enrolment

Allocation

Drop-outs

Analysis

Data extraction from Arogyadhama Holistic Health Care:
Swami Vivekananda Anusandhana Samsthana
Patients with hypothyroidism and comorbidities from different sections
of the hospital (N=)

Advertisement and Screening forms (N=); Respondents (N=)
Initial screening and selection based on inclusion & exclusion
criteria (N=) consented for participation (N=)

4

| Randomization and Allocation of Yoga Intervention and Waitlist Control Group W

( Yoga Intervention Group (N=) ] [ Waitlist Control Group (N=) l
2

(Drop—outs prior to completion of 3 months and prior to completion of 6 months}

( Yoga Intervention Group (N=) ] | Waitlist Control Group (N=) W

( Drop-out reasons: w

4

Interim Assessment post 3 months
Yoga Intervention Group (N=): Waitlist Control Group (N=)

Final Assessment post 6 months
Yoga Intervention Group (N=): Waitlist Control Group (N=)

Result

Fig. 1. CONSORT (consolidated standards of reporting trials). Flow chart plan.

dropout rate, a total sample size of 120 subjects {Yoga = 60; Control =
60} was computed for the current research.

The estimation of sample size based on effect size, feasibility, pre-

cision about the mean, and variance using G-Power software [25] was

2.6. Randomization and allocation concealment

computed from the previous study [26]. With an effect size of 0.8 and

significance fixed at 0.05, the power of the study at 0.95, and a 25%

A total of 120 hypothyroid patients will be randomized into two
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groups with an allocation ratio of 1:1 by an independent statistician,
who would have no role in the current research, through a computerized
random number sequence method using www.randomizer.org [27]. An
opaque sealed envelope with a sequential number for each participant
will be preserved by an individual who will not be a part of the study in
order to maintain privacy. After receiving consent from the eligible
participants, the clinical researcher will receive an envelope containing
sequence numbers for group allocation from the independent
researcher. Given the nature of the intervention, blinding the subjects is
not possible in this trial, though, two data researchers in charge of the
collection, preservation, and analysis of data will be blinded. The
experimental group will receive a 60-min yoga module intervention
through tele-yoga for 6 days a week, whereas the waitlist control group
will continue with their daily routine activity. Post completion of the
trial, the waitlist control group will also be offered the module practice
via tele-mode.

2.7. Yoga intervention group

The yoga intervention group will receive training for the practice of
SYM via tele-mode by a trained and certified yoga therapist with over
five years of experience. The Microsoft Office 365 application “Microsoft
Teams”, which is a widely used program for online yoga sessions will be
used for conducting the tele-yoga RCT. Recorded video of the complete
yoga module and picture-based practices will also be given to all the
participants after a minimum of 7 online supervised sessions as per
AYUSH 2020 guidelines, to compensate for missed sessions due to poor
internet connectivity or other personal reasons. Additionally, for
educational purposes, the participants will be given a document through
mail explaining the disease, its causes, diagnosis, prognosis, and details
of the yoga module, and its health benefits. A yoga diary is to be
maintained by the patients to record the number of times SYM is prac-
ticed watching the recorded video to compensate for missed sessions due
to poor internet connectivity or other personal reasons and will be su-
pervised regularly. Further, Yoga Performance Assessment Scale (YPA)
will be used to measure the overall yoga performance of each yoga
practice on a scale of 0—4 (0 cannot practice at all and 4 can practice with
ease) [28]. The attendance sheet will be downloaded from the computer
application log along with monitoring the dropouts during the course of
the trial. Further, a separate attendance sheet will be maintained for
those who practiced using recorded video.

2.8. Control waitlist group

Participants in the control waitlist group will be under observation
and will be asked not to initiate any yoga practice regimen during the
trial period. They will be advised to follow their regular routine and
report any drastic change in their symptoms like weight gain, depression
episodes, etc., on a fortnightly basis. Data will be collected at three-time
points for both primary and secondary measures. Post-completion of the
trial, they will be offered SYM practices.

2.9. Safety of the intervention

The module was developed with moderate intensity and comprises of
a combination of yoga postures, breathing practices, meditation, and
relaxation techniques keeping in mind the needs of the hypothyroid
subjects and the tele-yoga mode for imparting and learning of the
practices that will be well set out to avoid any stress or injury to the
patients. An Introductory session detailing the SYM practices will be
organized along with elaborating on the pathophysiology of the condi-
tion by the experts at SVYASA, Bengaluru.

Additionally, a one-week (6 sessions) Introductory program will be
organized to -
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(1) Acquaint the subjects with the therapists for mutual under-
standing for imparting and learning through virtual mode;

(2) To familiarize the subjects with the Scientific Yoga Module
practices with step-by-step guidance;

(3) To handhold the patients to use “Microsoft Team Application
online mode” for simple and easy access.

As per tele-yoga guidelines, there will be therapists supervising the
sessions in a ratio of 1:5 (i.e., 1 therapist for every 5 subjects for
monitoring the correctness of the practices). All participants will be
asked to fill yoga intervention satisfactory questionnaire relating to their
satisfaction with the practices and any adverse events encountered
during the intervention period. As this is a first-of-its-kind tele-yoga trial
for hypothyroidism, the yoga therapists will be trained repeatedly to
ensure the standard, effectiveness, and safe operation through online
mode.

2.10. Adverse events

Any adverse event that occurs during the online yoga sessions will be
recorded and in case of any serious adverse event, the clinical trial shall
be interrupted immediately and effective treatment measures shall be
taken.

2.11. Outcome measures
2.11.1. Primary

(i) SF 36 {HRQOL}: HRQOL with 36 item questions covers the
physical, psychological, emotional, and social aspects of an in-
dividual, and is a validated measure with high test-retest reli-
ability and Cronbach alpha coefficients [29].

2.11.2. Secondary

(i) Blood sample collection: Blood samples will be collected to
determine the amount of hormones produced by thyroid gland as
per standardized tests for T3, T* and TSH levels [30].

(ii) Body Mass Index {BMI}: Obesity measurement is a vital
component to investigate whether there is an association be-
tween TSH within the normal range and BMI [31].

(iii) Blood Pressure {BP}: To access the correlation between BP and
TSH [32].

(iv) Fatigue Assessment Scale {FAS}: To understand the fatigue
levels and represents a potentially valuable assessment instru-
ment with promising internal consistency reliability and validity
[33].

(v) Perceived Stress Scale {PSS}: A classic stress assessment instru-
ment that helps to understand how different situations affect an
individual’s feelings and perceived stress [34].

(vi) Gita Inventory of Personality {GIP}: A 10-item validated ques-
tionnaire that would assist in ascertaining the prominent per-
sonality, that explains Sattva as tranquillity or poise, Rajas as
aggression or passion, and Tamas as Ignorance or laziness as per
tri-guna theory [35].

2.12. Data collection process

A Google form for all the clinical scales that include HRQOL, FAS,
PSS, and GIP will be shared online and participants will be guided
through the process of filling out the questionnaire along with signing
the informed consent form. The blood samples along with measurement
of height, weight, and blood pressure will be collected Offline from the
homes of the patients by a reputed lab using standard instruments. The
data analysts will receive the results of the questionnaire and blood test
for safekeeping till the end of the study for maintaining privacy and
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further conduct analysis once the study concludes.
2.13. Statistical analysis

Data of this clinical trial will be analyzed using SPSS Version {IBM,
Chicago Inc, Version 21} along with checking the normality of the data
using Shapiro Wilk Test through estimation using the skewness statistics
and normal probability plot. Based on the normality will select the
appropriate parametric or non-parametric test. Independent sample t-
test or Wilcoxon rank-sum test would be used for comparison between
groups. Descriptive statistics will be used to outline the socio-
demographic details {age, gender, medical history, dosage of drugs,
morbidity, and health status} of the participants at the baseline. While
interpreting the results, the multivariate analysis will be conducted to
control the confounding factor viz change or cease of ongoing thyroid
medication. The primary outcome for changes in SF-36 scores will be
analyzed using the mixed model for repeated measures (MMRM}. In two
groups, all the statistical tests will be performed with bilateral tests, and
P < 0.05 indicates the difference is considered statistically significant.
The intention-to-treat principle will be applied in all the analyses.

3. Conclusion

To the best of our knowledge, this prospective study is the first
attempt to test the effectiveness of SYM intervention through an online
platform to help promote the well-being of patients with hypothyroid-
ism. The findings of this study would aid in establishing the beneficial
aspects of yoga-based intervention for hypothyroidism treatment along
with the standard of care. This study would also provide an indication of
the feasibility of tele-yoga, in the management of hypothyroidism,
particularly for quality-of-life outcomes. Telehealth has definitely
emerged as a potential tool for transforming mental and physical health
care in the era of the COVID-19 pandemic. This becomes more pertinent
with respect to a reduction in in-person clinic visits hence, a telehealth-
based approach would aid in tackling the commonly noted barriers to
participation in center-based programs such as adverse weather events,
and facilitate the integration of holistic interventions into plans of care
for hypothyroidism.

The findings of this study would be particularly important given the
long-term induced side effects of treatment such as acute myocardial
infarction, angina pectoris, change in thyroid hormone requirements, or
hypo responsiveness to hormonal therapy. In this regard, yoga inter-
vention could be effective in dose reductions in levothyroxine admin-
istration to maintain euthyroidism and thereby aid in reducing drug-
related side effects as well. Further, a recent yoga study on obesity
and metabolic comorbidities indicates that a specific yoga module
intervention has more chances of improving metabolic functions as
compared to regular yoga practices [36].

This RCT protocol paper provides healthcare practitioners with in-
formation that could be beneficial using mind-body practices as an
adjunct therapy and may be promising for both prevention and treat-
ment of hypothyroidism. Based on the evidence from this study we aim
to establish that using a Scientific Yoga Module is a simple and effective
adjunct treatment for hypothyroid patients. This tele-yoga program will
set an example to bring together the general population from all over
India and other nations suffering from hypothyroidism as a convenient
and low-cost self-help tool for long-term practices to lead a healthy
lifestyle.
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