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Abstract

Extended sleep onset latency (SOL), or “sleep onset insomnia,” can decrease total sleep time, 

increasing risk for many health conditions, including heart disease, stroke, and all-cause mortality. 

Sleep disorders persist in the United States despite current behavioral/pharmaceutical remedies, 

with 10% to 15% of the population suffering from insomnia. Mind-body therapies offer additional 

solutions, as meditation has been correlated with decreased SOL. More research on use of mind-

body practices for insomnia is needed. This study investigates the guided meditation practice of 

Yoga Nidra (yogic sleep) as a promising intervention for sleep disorders because of its purported 

ability to induce mental, physical, and emotional relaxation. In this pilot study, we address the 

feasibility of Yoga Nidra for insomnia, appropriateness of our selected measurement systems, and 

effect of Yoga Nidra on brainwaves, sleep onset, and the autonomic nervous system. Our study 

sample includes 22 adults, ages 18–45, with insomnia. The design includes two clinic visits (V1, 

lying quietly for 90 min; V2, randomization to 90-min lying quietly vs. 30-min Yoga Nidra plus 

60-min lying quietly), taking place 1 to 14 days apart. Outcomes measured during/after Yoga 

Nidra (vs. control) include sleep onset, electroencephalography (EEG) power, heart rate variability 

(HRV), and respiratory rate. Self-reported mood and anxiety will be measured before/after each 

visit. Resulting physiological, psychological, and feasibility data will be used to inform future 

clinical studies of Yoga Nidra for sleep and relaxation. Sharpe et al. Int J Yoga Therapy 2021(31). 
doi: 10.17761/2021-D-20-00004.
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Introduction

Up to 15% of the U.S. population has difficulty falling asleep at night.1 This disorder, known 

as “sleep onset insomnia,” increases risk for many negative outcomes (48% increase in 

CHD deaths, 15% increase in strokes, and 12% increase in all-cause mortality).2 Current 

approaches to decreasing the time it takes to fall sleep, or sleep onset latency (SOL), 

include prescription drugs, supplements, and cognitive behavioral therapy for insomnia 

(CBT-I).3 Hypnotic sleeping pills, which offer little benefit,4,5 can be costly and carry 

risks, including death from overdose, depression, and automobile crashes.4–6 Melatonin 

supplements, which are processed by the CYP liver enzyme, may interact with drugs 

processed by the same enzyme (including caffeine and birth control); this may increase 

plasma melatonin. Melatonin may also interact with hypnotics to cause psychomotor and 

memory impairment. The paucity of long-term human studies means that long-term effects 

are not known and these supplements cannot be recommended for those who are pregnant/

breastfeeding.7 Behavioral approaches, which include diet and lifestyle change (modifying 

caffeine and alcohol consumption, practicing sleep hygiene, and increasing exercise),8,9 

require significant willpower, commitment, and time investment.10,11

CBT-I remains the gold standard for treating insomnia, yet it is costly, may be difficult to 

access,3,12 and can take roughly 1 month to begin working.3 There are efforts to make CBT-I 

more accessible13 (including telehealth,14 app-based CBT-I,15 and brief behavioral treatment 

of insomnia [BBTI]16), yet some individuals’ insomnia does not remit with CBT-I.17 For 

example, in one study, 30% to 40% of the sample did not report insomnia remission 

(Insomnia Severity Index scores < 8) following 6 or more months of traditional CBT-I.18 

Thus, continued exploration of insomnia intervention options could be valuable to the 

sleep community, particularly if these interventions could be used as a complement to gold-

standard CBT-I (simultaneously, as an entry-point intervention in a stepped care model,13 

or for those who did not respond to CBT-I and are still seeking help with insomnia). 

Such an intervention could help patients to engage with CBT-I and enact cognitive and 

behavioral change while, importantly, providing acute relief of insomnia by improving sleep 

and daytime functioning.

Unlike pharmaceuticals, which bring immediate relief from symptoms but do not enhance 

effectiveness of CBT-I,18 mind-body techniques may hold potential for encouraging positive 

response from CBT-I because of their likely ability to increase self-efficacy19 and self-

regulation.20 Mind-body techniques such as yoga21 and mindfulness22 have been studied 

in relation to insomnia,10,23–27 yet knowledge gaps on their effectiveness remain.1,12 

Furthermore, these studies show the strongest changes in self-reported measures of sleep 

rather than objective polysomnographic outcomes (monitored by electroencephalography 

[EEG]),21,22 and few mechanistic studies have been done to understand their effects.28 
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Interestingly, there is also evidence that mindfulness meditation can create a state of 

hyperawareness,29 which may counter the intended effects of a pre-bedtime, sleep-oriented 

practice.

We introduce here a meditative practice that is seemingly most appropriate for addressing 

insomnia but has yet to be studied in this context: Yoga Nidra (yogic sleep or psychic 

sleep).30,31 This practice naturally produces a hypnogogic state (indicated by alpha 

brainwaves30,32–35), without the use of hypnotic drugs. Yoga Nidra represents a distinct limb 

of yoga called pratyahara, or sense withdrawal, and is a scripted (and therefore reproducible) 

group of activities (rationalized in Table 1). With practice, these mental activities may 

produce the unique state of yoga nidra, wherein an individual is physiologically asleep 

(producing all sleep stages), yet maintains a subtle internal and external awareness30,35,36 

that allows for profound transformations within the conscious and unconscious mind.30,31 

This practice therefore has excellent potential as both an independent insomnia treatment 

and alongside CBT-I; Yoga Nidra is not only purported to improve sleep but is traditionally 

used for self-learning and improvement of self-control, outcomes that could be highly 

influential in the effort to improve responsiveness to CBT-I.

The goal of our proposed mechanistic research is to investigate the physiological and 

psychological effects of a single Yoga Nidra practice and assess the feasibility of Yoga Nidra 

as an intervention for insomnia. Outcomes will be used to inform future research designs 

related to Yoga Nidra and sleep onset.

Objectives

The overarching objective of this work is to assess feasibility of Yoga Nidra for use in 

insomnia, as well as to determine its effects on sleep, the brain, and the autonomic nervous 

system. To accomplish this objective, we define three specific aims to be measured over the 

course of two visits, taking place 1 to 14 days apart.

Specific Aim 1

Specific Aim 1 is to measure patterns of electrical brain activity via EEG (Thought 

Technologies EEG device attached to frontal lobe [F3], central lobe [C3], occipital lobe 

[O1], eyes [EOD], and chin sites) before, during, and after the practice of Yoga Nidra, 

compared to a control condition of lying quietly, to determine:

• 1.a: if Yoga Nidra induces changes in brainwave activity measurable by our EEG 

system.

– H0: There are no differences in patterns of brain electrical activity 

between Yoga Nidra and control, indicating that (1) the EEG system 

we have selected is not sensitive enough for use in this intervention, (2) 

changes produced do not occur in the electrode sites we have selected, 

or (3) Yoga Nidra does not induce changes in brainwave activity.
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– H1: There are mean differences in EEG power in alpha, theta, beta, 

and/or delta bands originating in the frontal, occipital, and/or central 

lobes between Yoga Nidra and control groups.

• 1.b: if sleep can be detected using our EEG measurement system and analysis of 

raw data by registered polysomnographic technicians at Sleep Strategies.

– H0: Sleep is not detected, indicating (1) our system is not capable of 

detecting sleep, or (2) our intervention does not induce sleep.

– H1: Sleep is detected in the intervention group and/or the control 

condition.

• 1.c: if time to sleep onset (SOL: minutes from the start of the intervention to 

when a persistent stage 2 brainwave pattern begins) differs between intervention 

and control.

– H0: There is not a significant difference in mean SOL between 

intervention and control.

– H1: Mean SOL is decreased with the intervention relative to the 

control.

Specific Aim 2

Specific aim 2 is to measure patterns of respiratory rate via the wireless Spire device and 

heart rate variability (HRV) via the wireless Bodyguard 2 electrocardiogram (ECG) device 

before, during, and after Yoga Nidra, compared to a control condition of lying quietly, to 

determine:

• 2.a: if Yoga Nidra induces changes in HRV and respiratory rate that are 

measurable by our selected system.

– H0: There are no differences in patterns of respiratory rate or HRV 

between Yoga Nidra and control, indicating that (1) Yoga Nidra 

produces no changes to respiratory rate or HRV, or (2) our measurement 

system is not sensitive enough.

– H1: Mean respiratory rate decreases, high frequency (HF) HRV 

parameters increase, and/or root mean square of successive differences 

(RMSSD) in HRV parameters increase with intervention versus control.

• 2.b: if it is feasible to use these devices in our clinic to measure changes in HRV 

and respiratory rate during and after Yoga Nidra, and if data from these devices 

can be successfully extracted and analyzed.

– H0: One or both of these devices pose challenges that cause them to be 

impossible to use for collection of data or impossible to use because of 

challenges in retrieving or analyzing the data gathered.
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– H1: Both devices can be successfully applied and used for 

measurement during this study, and our study team is able to retrieve 

and analyze relevant data from these devices.

Specific Aim 3

Specific aim 3 is to assess the feasibility of our intervention to determine:

• 3.a: if our intervention is viewed as credible for supporting healthy sleep within 

our sample, indicated in the postintervention survey by experience of benefit 

ratings on a slider scale (range not beneficial to very beneficial).

– H0: The intervention is not credible for the proposed use, indicated as 

all ratings below 50%.

– H1: The intervention is viewed as credible for use in decreasing SOL in 

our selected sample, indicated as one or more ratings above 50%.

• 3.b: if intervention conditions are acceptable as indicated by recruitment and 

retention rates.

– H0: Conditions are not acceptable, indicated by an inability to recruit 

22 participants for our proposed study within 3 months and/or a dropout 

rate greater than 50%.

– H1: Conditions are acceptable, indicated by a dropout rate below 50% 

and ability to recruit 22 participants within 3 months.

Trial Design

In this randomized controlled trial, we will explore the physiological effects of Yoga Nidra, 

in comparison to lying quietly before sleep, using a 1:1 allocation ratio between intervention 

and control groups.

Methods

Participants will complete both visits at our academic medical center, the Helfgott Research 

Institute, in Portland, Ore. This institute is part of the National University of Natural 

Medicine (NUNM).

Eligibility and Screening

Inclusion and exclusion criteria are described in Table 2. Prospective participants will 

complete a phone screening and, if eligible, a screening visit.

Initial eligibility is confirmed during the phone screening if participants score between 8 and 

21 on the Insomnia Severity Index (ISI), indicating subclinical insomnia to clinical insomnia 

of moderate severity. Those who score above 21 will be read a medical referral. Additional 

inclusion/exclusion criteria (Table 2) will be discussed during this screening.

Sharpe et al. Page 5

Int J Yoga Therap. Author manuscript; available in PMC 2022 March 18.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Two additional surveys (the patient health questionnaire PHQ-9 and the sleep apnea 

screener STOP-BANG, described in Table 3) require in-person administration and will be 

administered at the screening visit, Visit 1. These surveys will be completed after signing 

the consent form and will be used to exclude candidates with a likelihood of sleep apnea 

(STOP-BANG score ≥ 3) and/or moderate depression (PHQ-9 score ≥ 10). If participants are 

excluded during Visit 1, they will be given a referral for medical management and contact 

information for our clinical coinvestigator. If suicidality is perceived, they will immediately 

be given the number for a helpline.

Interventions

Participants act as their own baseline control by lying quietly for 90 minutes at Visit 1.

Half of the participants will be randomized to the experimental group and will listen to a 

Yoga Nidra recording during the first 30 minutes of the 90-minute measurement period at 

Visit 2. This two-visit design with randomization at Visit 2 (1–14 d after Visit 1) creates a 

subgroup of participants who perform the same activity at V1 and V2, allowing us to explore 

and account for any “first-night” effects (wherein a participant may feel more comfortable at 

the second visit due to familiarization with the environment).

The Yoga Nidra recording was made using scripts from Swami Satyananda Saraswati’s 

Yoga Nidra book, following his guidelines for use in insomnia,30 and with input from 

collaborators in the fields of Yoga Nidra, yoga therapy, and EEG analysis.34

Withdrawal/Discontinuation

The study is completely voluntary. Participants can leave the study at any time and do not 

have to give a reason. If a participant is an NUNM student or employee, deciding not to take 

part or deciding to leave will not affect their relationship with NUNM.

Adherence

As soon as the participant schedules their first visit, they will receive an email confirming 

their date/time and thanking them for joining the study. A similar email will be sent after 

Visit 1, thanking them for completing their visit and confirming the date for Visit 2. The 

study coordinator or principal investigator (PI) will call all participants the day before 

their visit and send a reminder email 1–2 days before the visit to ensure that participants 

are aware of their scheduled appointment. We will also reschedule dates as needed to 

accommodate unexpected schedule changes.

Concomitant Care

We ask participants during the phone screening and in our visit reminders not to make any 

lifestyle changes with respect to substance use (sleeping medication, alcohol, stimulants, 

etc.) and/or mind-body practices (including yoga and meditation) during the time as a 

participant in our study. We also ask that they do not use any over-the-counter sleep aids, 

allergy medicine, or home remedies for sleep (including CBD or melatonin) within 48 hours 
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of the visit. Additionally, we ask participants to avoid coffee and alcohol after 10:00 am on 

the day of each visit.

Outcomes and Comparators

Table 3 describes outcomes and measurement tools used, and Table 4 outlines the timeline 

for our study.

Individuals with insomnia typically have chronically elevated respiratory rate37 and 

sympathetic nervous system activity,37,38 both of which may contribute to difficulties falling 

asleep. Yoga Nidra may decrease SOL by lowering both respiratory rate and sympathetic 

activity while facilitating the transition into an alpha brainwave state that immediately 

precedes sleep. Thus, the following comparators are used during our intervention.

• HRV (RMSSD and HF parameters): One previous study has shown Yoga 

Nidra to increase HRV when practiced after Hatha Yoga and when practiced 

without Hatha Yoga movements beforehand.39 Thus, as a measure of autonomic 

nervous system response to our Yoga Nidra intervention, we are measuring 

HRV, specifically root mean square of successive differences between RR 

intervals (RMSSD), and HF HRV parameters, which have been correlated with 

relaxation.40

• Respiratory rate: As a measure of autonomic nervous system response to Yoga 

Nidra, we are measuring respiratory rate, which has been shown to decrease 

during meditation.41

• Alpha and theta brainwave frequencies from O1: We will measure alpha, 

beta, theta, and delta brainwave frequencies from O1, C3, and F3 locations, 

representing all frequency ranges and the occipital (O), central (C), and frontal 

(F) lobes, respectively; however, our focus is on alpha and theta at O1 because 

these frequencies were shown by previous researchers to increase significantly 

during meditation.27,32,34,41–43 EEG brainwave data will also be used to detect 

sleep. Sleep parameters of interest include whether sleep occurs during the 

intervention, time to sleep onset, and sleep efficiency.

• Positive and Negative Affect Schedule (PANAS): This questionnaire is used to 

measure mood (positive and negative affect) before and after the intervention.

• State-Trait Anxiety Inventory (STAI): This survey measures self-reported 

anxiety before and after the intervention.

Sample Size

We have calculated our sample size considering changes in EEG power for alpha frequency 

bands measured by other researchers studying meditation and brainwave activity. In one 

study of 34 novice meditators exposed to mindfulness meditation versus listening to 

podcasts, a 10% increase in alpha power was observed in the occipital lobe (29 (μV)2/Hz 

change: 300.37, control vs. 329.13, intervention), with a pooled standard deviation (SD) of 
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19 (μV)2/Hz) (6%, relative to control).41 This increase in alpha activity during meditation 

and Yoga Nidra agrees with previous reports.30,41,42

Assuming our intervention will at least match this 10% power increase and allowing for 

the same measurement error (6%), a 90% power, and a 5% alpha, our sample size was 

calculated using the following equation: n = 2((1.96 + 1.2816)2(19)2)/(29)2. This yields a 

sample size of 9 individuals per study arm. With a predicted 20% dropout rate, we plan to 

recruit 11 individuals into each of two study arms, requiring 22 participants.

It should be noted that change in theta power has also been largely observed during 

meditation.27,42,44 The above-referenced study41 detected a 70% increase in theta power 

during mindfulness meditation in novice meditators. Using our proposed sample size of 

11 per arm and the pooled SD for theta values found by Ahani et al.41 (13%, relative to 

control), a change of 66% theta power could be detected using an 80% power. With this 

sample size, our study is well-powered to detect clinically significant, previously observed 

changes in EEG power in the alpha and theta bands generated from the occipital lobe during 

meditation and Yoga Nidra.

Recruitment and Retention

Participants will be recruited using online advertising, fliers, and newspapers distributed 

throughout the NUNM campus and the city of Portland. Other advertising methods will be 

used as needed. Our study team will also contact and screen participants from a previous 

yoga trial at NUNM who consented to being recruited for future studies. Compensation 

($75/visit) will be advertised as well.

In addition to compensation, our retention strategy involves timely and effective 

communication with participants in the form of visit reminders and thank-you follow-ups. 

We keep open lines of communication for questions and concerns and do our best to 

reschedule or make accommodations when necessary.

Assignment of Interventions

Participants will be randomized using one block and 30 participants, designed so that in case 

of dropouts group sizes would remain equal.

Groups will be written inside of sealed envelopes by a third party. Envelopes will be stored 

in a locked filing cabinet until Visit 2, when the study coordinator or PI will open one, 

in front of the participant, to reveal the group. On the back of the envelope, the study 

coordinator will then sign, date, and write the group name (Yoga Nidra or Control). The 

group name and number will also be entered into the study Research Electronic Data 

Capture (REDCap) database at this time.

Our biostatistician will create a randomization sequence for 1:1 allocation between 

intervention and control groups. The study coordinator and PI will enroll participants and 

reveal groups at the beginning of Visit 2.
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Our biostatistician will analyze the data for this trial. Participant groups will be indicated 

using a number in REDCap. Without knowing which group the numbers represent, the 

statistician will perform statistical comparisons between the two groups with respect to all 

outcome measures described. When analysis is complete, the identity of each group will be 

revealed.

Data Collection, Management, and Analysis

Instruments used for the following data collections are detailed in Table 3.

Self-Report Data

PANAS, STAI, and pre-/postintervention questionnaires will be completed before and after 

the intervention at Visits 1 and 2. Each participant will complete these surveys within 

REDCap on an iPad while alone in the clinic room. The postpractice survey will also include 

an open-ended comment box asking about participant experience during the practice, with 

the intention of phenomenologically exploring28 any possible awareness occurring during 

sleep states45 that may describe the state of yoga nidra.35

Objective Data

EEG, HRV, and respiratory rate will be collected continuously throughout the 90-minute 

measurement periods at both visits. The EEG montage used complies with the American 

Academy of Sleep Medicine guidelines for detecting sleep using EEG46 and includes 

electrodes attached to one frontal lobe location (F3), a central lobe location (C3), an 

occipital lobe location (O1), both eyes (EOD), and the chin. A grounding electrode will 

be attached to the ears, and a reference will be placed on one mastoid bone (M2, behind the 

ear). At all visits, before measurements, an impedance check will be performed and sensors 

will be adjusted as needed to ensure that all EEG electrodes are collecting high-quality data. 

Then, baseline measurements (5 minutes eyes open and 5 minutes eyes closed) will be taken.

Data Management

All participants will be assigned a number when they join the study. This number will 

be used on all forms and all electronic data. Any paper forms, including W-9 forms for 

payment as well as adverse event (AE) report forms, will be kept in a locked filing cabinet, 

in a locked room, only accessible to investigators at Helfgott. All digital surveys will be 

administered through the secure REDCap server, and telephone screen and case report data 

will be entered directly into REDCap.

Every effort will be made to ensure confidentiality and to keep any shared personal health 

information (PHI) confidential. We will protect PHI by limiting use of identifying data. We 

will make an effort to ensure confidentiality by limiting where names and identifiers are 

stored. Identifiers will only be recorded in necessary locations such as our file matching 

names to numerical codes used in the study.

The first time the participant ID (the code that will replace the name) appears is on the 

telephone survey, the only connection in REDCap between identifying information and the 
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ID code. This information will not be shared outside of our study team and will only be 

accessed on a case-by-case basis, for example, for withdrawals. Names, assigned numbers, 

and contact information will also be stored as a backup in a password-protected Excel sheet, 

saved only by the study coordinator on an encrypted computer.

Data Analysis

All data will be stored in REDCap and exported and analyzed by our biostatistician. We 

acknowledge that because our sample size was based on statistical change in EEG measures, 

it is more likely to see meaningful change in these parameters than in the others (e.g., 

respiratory rate, HRV).

Specific Aim 1: EEG

Data preprocessing:

EEG data will be exported and sent to our collaborators at the University of Manitoba and 

the State University of New York at Canton for conversion from text file to European Data 

Format (EDF). EDF files will be sent to Sleep Strategies for detailed sleep scoring (sleep 

onset, sleep staging, sleep efficiency, etc.).

Before our analysis of changes in EEG power, the raw data will be autoprocessed according 

to a protocol created by the PI prior to beginning data collection. For each frequency band 

(beta: 13–35 Hz, where sigma can be seen between 12 and 16 Hz; alpha: 8–12 Hz; theta: 4–

7.5 Hz; and delta: 0.5–3.5 Hz), the amplitude of all waves in that category are automatically 

averaged during each of several steps of the Yoga Nidra practice (indicated as various time 

intervals during the first 30 minutes) and in 5-minute intervals for the hour following the 

practice. The instrument will output mean EEG amplitude for each frequency band (alpha, 

beta, theta, and delta) for each indicated step of the 90-minute measurement period. All 

amplitude measurements will then be converted to power by squaring the amplitude and 

dividing by the median frequency of the brainwave band of interest (alpha, beta, theta, or 

delta). Auto-artifact removal will be performed by eliminating data points above or below 

2 SD from the mean value of the individual’s 90-minute session. These mean EEG power 

values will be exported to Excel and directly uploaded into REDCap by the PI for the 

following analyses. We note that although this technique was based on previous reports of 

the utility of similar approaches for removal of clear outlines from EEG data,47 auto-artifact 

removal may not account for certain subtle physical movements.

Outcome 1:

For each individual, we will compute and compare the differences between mean EEG 

power values (at each of three locations and for each of four frequency bands) recorded 

during the entire 30-minute baseline of lying quietly (Visit 1) and the first 30 minutes 

of Visit 2. These differences between the treatment and control groups will be compared 

using independent t tests and analysis of covariance (ANCOVA) models adjusted for Visit 1 

values.
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For an exploratory analysis, this same procedure will be applied to each of the 5-minute time 

intervals recorded during the 90-minute session (indicating all steps of Yoga Nidra, and the 

hour following the practice, broken into 5-minute intervals). Control group data will further 

be examined for any significant changes in the participants’ brainwave patterns between 

Visits 1 and 2 that would indicate temporal changes independent of the intervention.

All measures will be assessed for normality and transformed prior to analysis as required. 

If any extreme outliers are detected, we will attempt to determine whether these might have 

been due to measurement errors or movement artifacts and discard the outlier if this is the 

case. If no cause for the outlier can be detected, we will compare the main analysis with a 

sensitivity analysis conducted without the outlier.

Outcome 2:

We will document whether each participant fell asleep during each visit. Sleep and sleep 

stages (NREM and REM) will be identified by Sleep Strategies experts, following analysis 

of our raw EEG data. We will calculate percentage of participants who fell asleep during 

any point of their measurement period for each visit. Using only those individuals who fell 

asleep, we will also calculate: (1) average percentage of time spent in REM, NREM 1, 

NREM 2, and NREM 3 for each visit; and (2) percentage of people who first fell asleep 

during the intervention (Yoga Nidra or lying quietly) versus during the hour afterward. Mean 

(SD) total sleep time and % sleep efficiency will be also be computed for each of two 

visits for those who fell asleep. Percentage of individuals with any sleep will be compared 

between conditions using a chi-square test of proportions. Mean sleep time will be compared 

between groups using zero-inflated linear models, with sleep duration = 0 for individuals 

who did not fall asleep.

Outcome 3:

We will compare time to sleep onset (i.e., SOL) between control and intervention groups. 

SOL is measured from the start of the measurement period to persistent stage 2 sleep 

(as determined by experts at Sleep Strategies using our raw EEG data). SOL is measured 

in minutes and will be presented in terms of mean and SD for each visit. SOL will be 

compared between groups using a Cox regression, with onset of sleep coded as the event. 

This outcome will be examined more closely in a larger future clinical trial investigating the 

effects of Yoga Nidra on sleep latency.

Specific Aim 2: Respiratory Rate and HRV

Data preprocessing:

Respiratory rate data will be obtained by contacting the Spire Company to retrieve raw 

data from one device to be used by all 22 participants throughout the course of our trial. 

Clinic visit times (including start time for each measurement) will be carefully noted in 

REDCap to accurately extract average respiratory rate data, by participant, for each step of 

our intervention during Visits 1 and 2. The PI will calculate mean respiratory rate values 

for each time point in Excel, then upload these values to REDCap for analysis by our 

biostatistician.
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H RV data will be uploaded using the FirstBeat Uploader and then analyzed using Kubios. 

Artifacts (due to movement of the sensor, etc.) will be removed using the program’s settings 

for low, medium, or high error, depending on the PI’s interpretation of results. She will also 

work with the medical technician at Heart Math to determine appropriate artifact settings 

for each session. Data will then be manually processed for each time interval throughout the 

90-minute session. Results will be processed in Excel and uploaded into REDCap for further 

analysis.

Outcome 1:

The same analysis technique described in “specific aim 1, outcome 1” for EEG values 

(within- and between-group comparison of intervention and control groups from Visit 1 

to Visit 2, by time interval) will be applied to respiratory rate and HRV data. These 

comparisons will reveal whether a significant (1) decrease in respiratory rate or (2) increase 

in HRV parameters can be detected at any point during Yoga Nidra, or during the hour 

afterward, relative to control.

Specific Aim 3: Feasibility (Credibility and Intervention Conditions)

Outcome 1:

Feedback given using the continuous slider-scale questions on the pre-/postintervention 

surveys will be converted in REDCap to a quantifiable value between 1 and 100. Results 

will reveal how positive our sample was that they would experience mental, physical, or 

emotional relaxation and whether it could help them fall asleep. Results of expectancy 

analysis will be presented as % positive expectancy before our intervention versus afterward 

for each parameter of mental, physical, and emotional relaxation, as well as for ability of the 

practice to help them fall asleep at night.

Outcome 2:

In addition to expectancy, intervention acceptability will be assessed using recruitment 

(goal: target sample size within 3 months) and retention (< 50% goal) outcomes. During 

the postintervention questionnaire, slider scales will also be used to assess comfort level 

and intervention tolerability. Slider-scale questions will be scored and reported in the same 

way as the expectancy questions above (specific aim 3, outcome 1). Multiple-choice options 

are provided for questions inquiring about challenges and distractions appearing during 

each visit. Results will be presented as % of the sample that answered in each way. An open-

ended comment box is also included in the postintervention survey. These responses will be 

analyzed using qualitative approaches to determine trends, consider areas for improvement, 

and explore participant experiences of possible awareness during sleep.

Acute changes at each visit (exploratory):

Momentary anxiety (STAI-Y6) and mood (PANAS) will be analyzed before and after 

the measurement period of each visit. Data will be analyzed using directions on each 

survey. The primary analysis will be a between-group comparison of change in pre-to-post 

difference from Visit 1 to Visit 2 using independent t tests and ANCOVA models, as above. 

Within-group analyses will also be conducted for each group (intervention and control). 
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Pre/post change in anxiety and mood scores will be compared for Visits 1 and 2 using a 

two-tailed paired t test. This analysis will assess whether Yoga Nidra affects anxiety and/or 

mood differently than lying quietly; in the control group, we will obtain information on 

changes in these measures corresponding to repeat performance of the control visit.

Methods for Imputation and/or Consideration of Protocol Nonadherence

Although our aim is to collect all outcomes for every participant at each visit, in the case that 

a participant does not complete a survey or our devices or visit coordinators fail to collect 

physiological data, missing data points will be omitted from analysis. When computing 

average measures over a time interval, we will allow use of an average of nonmissing values 

from an individual as long as at least 80% of measures are available within that interval. 

Cases of deviation from protocol will be documented within our study folder and will be 

reported to the institutional review board (IRB) during annual continuing reviews or sooner 

if the AE is serious or requires a change in protocol. The PI will have responsibility for 

reporting to the NUNM IRB as required.

Monitoring and Adverse Event Reporting

This is a largely noninvasive and minimal-risk study. The PI and clinical coinvestigator will 

monitor safety of this study. Any safety concerns will be discussed, and protocol changes 

will result as needed, after clearance with the IRB, through a protocol-amendment approval 

process. AEs will be documented within our study folder and will be reported to the IRB at 

the annual continuing review or earlier if needed.

Possible risks of this study include the following:

• Minimal risk of loss of confidentiality.

• Bringing up possibly upsetting memories or emotions.

• If suddenly woken, participants may become startled, dizzy upon standing, 

and/or disoriented.

• There may be minimal discomfort from the gel and electrodes worn on the top 

and back of the head, the eyes, and the chin, with a grounding electrode on the 

ear and a reference electrode behind the ear.

• Minimal discomfort or distraction from wearing the adhesive heart rate 

variability device on the chest.

Possible study benefits include the following:

• Participation will help us learn more about Yoga Nidra as a possible intervention 

to address insomnia in adults.

• Participation will be useful for assessing feasibility of this intervention and 

devices.

• Participants may receive mental, physical, and emotional benefits from the 

practice of Yoga Nidra, including relaxation, emotional release, and mental 

relaxation.
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AEs reported by participants or observed by the study coordinator or PI at any time will 

be recorded on the Standardized Adverse Events Questionnaire: Spontaneous Reporting 

form. This form captures the source of the AE report, the severity/grade of the report (mild/

moderate/severe), any clinical actions taken, and the current state of the AE. Following a 

spontaneous report, the study team will develop a response plan. All AEs and response plans 

will be recorded in the adverse event log for this study and reported as noted above. If 

a participant believes they have suffered an AE due to participation in the study, they are 

encouraged to report it. Our study team and NUNM will determine whether compensation or 

support is required.

Table 5 outlines the data-auditing plan.

Ethics

Approval and Amendments

The protocol for this study has been approved by the NUNM IRB.

The NUNM IRB will continue to review all protocol amendment forms as needed to ensure 

adequate safety and effectiveness of the trial, as well as reach recruitment and retention 

goals.

Consent or Assent

At the beginning of Visit 1, participants will be given a consent form that outlines the 

research and the information we aim to gain from this study. They will be given ample time 

to read this form and offer their signature if they wish to participate. The study coordinator 

or PI, to the best of their abilities, will answer any questions. Further questions about 

participant data or safety will be forwarded to the IRB.

We do not collect biological samples that could be reused; however, we do obtain consent 

from participants if they would like us to maintain their contact information for recruitment 

into future studies.

Confidentiality

We make every effort to ensure privacy and confidentiality of study participants. The study 

team has been trained in human subjects research, responsible conduct of research, and the 

U.S. Health Insurance Po rtability and Accountability Act (HIPAA). Participants will be 

informed of our intent to maintain confidentiality. Our team will not request data beyond 

what is stated on the informed consent form.

Each participant will be assigned a unique alphanumeric ID upon screening. All survey and 

physiological data will be saved by participant number to protect participant confidentiality. 

The REDCap database for this project will only be accessible by members of our study team 

including the PI, clinical coinvestigator, biostatistician, and study coordinator.

Only the PI, coinvestigator, and biostatistician will have access to study data in REDCap, 

while the study coordinator will only have access certain surveys to be completed at clinic 
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visits. Deidentified data will be backed up on a secure R-Drive accessible only to Helfgott 

personnel. The password-protected recruitment spreadsheet with participant information will 

be stored in this location and accessible only by the PI and study coordinator.

Dissemination

Final results from this study will be shared in clinicaltrials.gov no later than the time of the 

first publication of the data. In addition, protocol designs and preliminary results will be 

shared at local, national, and international conferences.

Individuals who contributed to the protocol design, data analysis and interpretation, or 

writing and editing of the manuscript will be invited to be authors.

Our protocol is available on clinicaltrials.gov (identifier NCT03685227). We will publish 

relevant data and results and share them with journal editors and other investigators upon 

request.

The informed consent form is available from the corresponding author of this article (ES).
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Table 5.

Data-Auditing Plan

Data Type Frequency of Review Reviewer

Subject accrual (including compliance with protocol enrollment criteria) Weekly PI

Monthly Study team

Status of all enrolled subjects, as of date of reporting Weekly PI

Data-entry quality-control checks Each visit
Per occurrence

PI
PI

SAEs (unexpected and related) Per occurrence PI

SAEs (expected or unrelated) Per occurrence PI

Unanticipated problems Per policy IRB

PI = principal investigator (ES); SAE = serious adverse event; IRB = institutional review board.
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