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A B S T R A C T   

Objectives: This study examined the feasibility and effectiveness of a virtually-delivered, biofield-based sound 
healing treatment to reduce anxiety for individuals meeting criteria for Generalized Anxiety Disorder. 
Design: This one-group, mixed-method feasibility study was conducted virtually via Zoom during the SARS-CoV-2 
Pandemic. Fifteen participants with moderate to high levels of anxiety as determined by the Generalized Anxiety 
Disorder-7 (≥10), were enrolled. 
Intervention: Five certified Biofield Tuning Practitioners performed the interventions. Participants were given 
three weekly, hour-long sound healing treatments virtually, over a month’s period. 
Outcome Measures: Attrition rates and reports on feasibility of intervention delivery and outcomes assessment 
were obtained by participants. Data on anxiety, positive and negative affect, spiritual experience, perceived 
stress, and quality of life were obtained via validated surveys and analyzed via repeated-measures analysis of 
variance with intention-to-treat. Linguistic inquiry and word count was utilized to assess changes in affective 
processing as reflected in participants’ spoken words over the course of the intervention. Qualitative interviews 
were conducted to further determine tolerability and experiences with receiving BT that may not have been 
captured by survey and language data. 
Results: Attrition rates were 13.3%, with two participants dropping out of the study after one session. The 
remaining participants reported acceptability of the data collection process and intervention delivery. Intention 
to treat analyses revealed statistically significant reductions in anxiety (State-Trait Anxiety Inventory), negative 
affect (Positive and Negative Affect Scale), and perceived stress (Perceived Stress Scale) (p < .001 in all cases). 
Linguistic and word count analysis revealed a significant linear decrease (p = .01) of participants’ use of negative 
affect words over the course of the intervention. Qualitative data results are reported in another paper. 
Conclusions: Results indicate that BT delivered virtually is feasible and amenable to study, and that the impact of 
BT may be substantial in reducing anxiety and improving mental health. This is the first study of its kind to report 
clinically significant reductions in anxiety levels in response to a virtually-delivered, biofield-based sound 
therapy. Data will be used to power a randomized controlled trial to more deeply examine the effects of BT on 
whole-person healing for those suffering from anxiety.   

1. Introduction 

As mental health disorders continue to rise during uncertain times, 
there is a need for swift and effective treatments which may be delivered 
virtually, particularly for those who are unwilling or unable to seek 
treatment in-person. The SARS-CoV-2 pandemic in 2020, which 
included strict stay-at-home orders globally, heightened awareness of 

the need for mental health interventions that allow for treatments to be 
delivered virtually. 

Anxiety is the most commonly diagnosed mental illness in the USA, 
with over 19% of US adults having a diagnosable anxiety disorder.1 

During the 2020 pandemic, anxiety levels continued to rise as people 
were often unable to rely on usual social support or obtain in-person 
medical treatments to ameliorate anxiety.2 Anxiety during the 
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pandemic continued to rise to levels estimated at 31.9%, with the per-
centage of those reporting an unmet mental health care need rising from 
9.2% to 11.4%.3,4 

Complementary and integrative medicine (CIM) has gained favor 
among those seeking relief from challenges with emotional and physical 
health.5 Recent survey research suggests that CIM is used more than 
conventional therapies by people with self-defined anxiety attacks and 
severe depression, with 56.7% of those with anxiety attacks reporting 
using complementary therapies to treat their anxiety during the past 12 
months.6 

Within CIM, biofield-based therapeutic approaches, including those 
using sound, light and subtle energy healing, have been gaining in 
popularity. Biofields have been defined as fields of energy and infor-
mation that foster the homeodynamic regulation of a living organism.7 

Biofield therapies are further defined in this paper as complementary 
health approaches that use biofield modulation, whether described as 
subtle or measurable, to stimulate a healing response. 

Biofield Tuning (BT) is a non-invasive sound therapy practice that 
uses weighted and unweighted tuning forks on and around the body for 
the purpose of detecting and releasing areas of tension.8 A tuning fork is 
held in one hand of the practitioner and a hockey puck in the other (for 
striking purposes). Perturbations, tonal changes and turbulence are 
measured within the recipient’s biofield via sonic feedback from the 
tuning fork.9 When such a change is detected, the practitioner pauses to 
allow the tuning fork to recalibrate the biofield in each affected area. 
This sound healing approach, both in person and at a distance, assesses 
the biofield methodically and uses the information gleaned from the 
tuning fork, along with dialogue from the recipient, to help restore 
balance to their biofield, and has been anecdotally reported to clear is-
sues related to psychosocial distress.8,9 

Conducted from December 2020 to February 2021 in the United 
States, the objective of this study was to determine the feasibility of 
studying a brief, virtually-delivered sound based intervention for those 
suffering from anxiety, when many were experiencing isolation due to 
the pandemic. Our primary goal was to study if adults with significant 
levels of anxiety, who are receiving BT, could feasibly be studied 
virtually. Our hypothesis was that BT delivered via videoconference on 
adults with anxiety could be safely delivered and feasibly studied 
virtually. We further hypothesized that initial data would show evidence 
of BT reducing anxiety in the study population. 

To our knowledge, there have been no studies on biofield-based 
sound healing approaches delivered virtually for reducing anxiety. 
One study examined the effects of tibetan bowls on mood and showed 
promise for reductions in tension, anger and depression10; however, this 
approach is different from BT in that the population did not suffer from 
clinical levels of anxiety, and the therapy was delivered in-person. 
Regarding distant biofield based interventions on health outcomes, 
research on the clinical impact of non-contact, non-sound-based biofield 
healing practices do exist with mixed results.11,12 Regarding the specific 
use of distant biofield approaches for anxiety, one study reported the 
efficacy of distant Reiki for reducing anxiety and pain in oncology pa-
tients; however, the measurements were based only on visual analog 
scales and the statistical approach may not have been ideal.13 In-person 
biofield approaches for anxiety reduction using therapies including 
Spiritist “passe,” Reiki, and Healing Touch suggest promise.14–17 

Regarding the study of BT specifically, our group previously published a 
study reporting a lack of evidence for inter-rater agreement amongst BT 
practitioners.9 To date, clinically oriented studies with BT have not been 
explored, despite promising anecdotal reports.8 

2. Methods 

2.1. Clinical practice of BT in a virtual setting 

In this study, we examined the virtually-assisted delivery of BT as 
practiced during the 2020 pandemic. BT practitioners connected with 

participants via a HIPAA-compliant online teleconference system. Once 
contact had been established, the participant and practitioner turned 
their video off. The participant was instructed to recline comfortably to 
receive the BT treatment. The practitioner then imagined the hologram 
of the participant on the table for the remainder of the session and tuned 
into the field of the recipient. A standard BT protocol was then applied 
for treatment (APPENDIX A). The three core elements of a BT session are 
the opening sequence (grounding the participant), the adjustment 
(combing the biofield to identify and resolve perturbations), and the 
closing sequence (integrating the adjustment into the whole system). 
Five trained and certified BT practitioners engaged in this study, with 
each practitioner providing treatments to three participants. The stan-
dardized training program for BT practitioners consists of two separate 
modules over sixty-four hours of training. Certification is granted 
following completion of six practicum evaluations and thirty completed 
sessions outside of the training program. 

2.2. Participants and setting 

Participants were recruited via website announcement, emails, and 
social media postings from the sponsoring research organization, the 
Consciousness and Healing Initiative. Interested participants contacted 
the study coordinator who arranged a telephone screening. Eligibility 
criteria included: (a) to be adults (≥18); (b) to meet the criteria of 
moderate to high levels of generalized anxiety disorder (GAD) (≥10) 
using the Generalized Anxiety Disorder-7 (GAD-7), a seven-item anxiety 
scale18; (c) no previous experience of a one-on-one session of BT; (d) had 
regular access to and experience using a computer; and (e) were 
comfortable using HIPAA-compliant Zoom teleconference software for 
the BT sessions. Participants were screened by the study coordinator 
using the GAD-7 to determine eligibility. Participants were ineligible for 
the study if they: (a) had an active diagnosis or history of suicidality, 
Post-Traumatic Stress Disorder (PTSD), schizophrenia, or/and psychotic 
disorders; (b) were pregnant or nursing; (c) have an electronically 
implanted device (excluding cochlear implants); (d) were currently 
seeking treatment for an active cancer; (e) had an untreated serious 
illness (e.g. heart disease, diabetes, etc.); or (f) were currently taking 
daily antidepressants. For this one-group feasibility study, a sample size 
of 15 was considered sufficient for determining feasibility of interven-
tion delivery, assessing study retention, and providing initial data on 
effect size. This sample size was determined based on the recommen-
dations of Julious (2005).19 A sampling bias must be considered, since 
study promotion occurred through organizations known for their work 
in biofield therapy research and practice. However, it is noteworthy that 
40% of study participants reported never having previously used a 
biofield-based therapy, and all participants had to be naive to the use of 
BT. 

2.3. Research study flow and outcomes assessment 

All eligible participants completed a written consent form in 
compliance with the Health Insurance Portability and Accountability 
Act (HIPAA). The study was approved by the Institutional Review Board 
of the National Foundation for Energy Healing in Marzana, AZ. Partic-
ipants who met the study criteria were assigned a BT practitioner and 
provided baseline measurements via self-report questionnaires and 
audio recording before receiving the intervention. Each participant 
received three, one-hour sessions of BT over three weeks (one BT ses-
sion/week) by the same BT practitioner. Sessions were 60-minutes long 
and delivered virtually by one of five practitioners. Participants pro-
vided self-report data at various time points throughout the study. 
Participants also provided audio recordings in response to a “How was 
your Day’’ prompt for further analysis (see APPENDIX B for more in-
formation). Interventions were conducted virtually over HIPAA- 
compliant Zoom. Data was obtained through HIPAA-compliant digital 
surveys and online databases. There was no physical contact between 
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the practitioner and participant. 
Table 1 depicts timepoints for all types of data collection. 

2.4. Outcomes assessment 

While the primary aim of this study was to determine the feasibility 
of delivering a virtually delivered, biofield-based sound healing inter-
vention, we aimed to collect initial data exploring the impact of the 
intervention. Because BT is a whole-person intervention that purports to 
not only mitigate symptoms but affect recipients’ sense of energy as well 
as interpersonal and spiritual connections, we took a broad approach in 
our initial assessment (self-report, language analysis and qualitative 
interview) further outlined below. 

2.5. Self-report outcomes 

2.5.1. State-Trait Anxiety Inventory (STAI) 
The self-report measure of primary interest was anxiety. We used the 

STAI, a 40-question self-report measure used in both research studies 
and clinical settings. The STAI includes two subscales with good re-
ported validity: a state anxiety subscale (STAI-S) (20 questions), which 
assesses the severity of current anxiety symptoms and a trait subscale 
(STAI-T) (20 questions), which measures an individual’s general pro-
clivity to be anxious. The STAI is one of the most widely researched and 
used anxiety questionnaires that has good validity (internal consistency 
coefficients ranging from.86 to.95) and reliability (test-retest reliability 
coefficients range from.65 to.75).20,21 

2.5.2. Positive and Negative Affect scale (PANAS) 
Positive and Negative Affect was measured using PANAS, a 20-ques-

tion, self-reported measure that consists of two 10-item scales to mea-
sure both positive and negative affect. PANAS is a well-researched 
measure with good validity (internal consistency coefficient.89 for 
positive affect and.85 negative affect) and reliability (test-retest reli-
ability coefficients ranging from.86 − 0.90 for positive affect 
and.84–0.87 negative affect).22,23 

2.5.3. Perceived Stress Scale (PSS) 
Stress was measured using PSS, a 10-item, self-reported Likert scale 

that offers a nonspecific measure of appraised stress. Specifically, PSS 
measures the extent to which an individual considers nonspecific events 
in life as stressful, unpredictable, and uncontrollable. PSS-10 is a stan-
dardized measure with good validity (internal consistency coefficients 
ranging from.78–0.91) and reliability (test-retest reliability coefficients 
ranging from.72–0.88).24 

2.5.4. Nondual Embodiment Thematic Inventory (NETI) 
To measure potential changes in spiritual experiences, we used NETI, 

a 20 question, self-reported measure that evaluates aspects of spiritual 
awakening and the nondual experience. This scale is designed to 
distinguish between people who have transpersonal ideas from those 
who embody at the deepest levels the transpersonal. This scale has 
demonstrated good validity (0.913).25 

2.5.5. Self-Assessment of Change (SAC) 
SAC is a 16-domain, self-reported measure used to identify the extent 

of perceived changes following a therapeutic intervention. It is designed 
to gather information on “other” outcomes of interest that may not be 
captured by primary and secondary outcome measures. SAC was 
developed using extensive available qualitative data, and refined with 
cognitive interviews.26,27 

2.5.6. Naturalistic linguistic inquiry 
In order to understand whether participants’ natural language 

changed to reflect shifts in affective language consistent with views of 
self and relationships, a naturalistic linguistic inquiry and word count 
(LIWC) was also included in this study.28,29 To extract objective psy-
chological information from the verbatim transcripts of the participants’ 
bi-weekly reports, we used LIWC2015, Linguistic Inquiry and Word 
Count software.30 LIWC is currently one of the most widely used and 
most extensively validated word-count-based, closed-vocabulary text 
analysis programs.28,31,32 Further details on LIWC analysis may be found 
in APPENDIX A. 

3. Results 

3.1. Feasibility, attrition and adverse events 

Two participants (13.3%) dropped out of the study after one week; 
both received one BT session and provided the first week data before 
removing themselves from the study. These participants were queried 
for potential adverse events or other reasons for dropout. Neither re-
ported adverse events, but cited scheduling issues. The remaining par-
ticipants engaged in all intervention sessions and provided data at all 
timepoints. Overall, participants reported they found the duration of the 
study acceptable, and the assessments and recordings were easy to 
complete. They also felt that the HIPAA-compliant, online data collec-
tion platform was convenient and easy to use, since they could use their 
computer, phone, or tablet to complete the questionnaires. 

All remaining participants were queried for potential adverse events 
throughout the study. Five participants reported that 24–72 h after the 
BT sessions, they experienced “detox” symptoms including headaches, 
agitation, sleep disruption, aches and pains, cold-sweats, and nausea. 
Participants who experienced one or more of these symptoms reported 
that they did not last more than a few days, that they were most intense 
following the first session, and decreased intensity after the second and 
third sessions. Of note, all participants who reported any number of 
these symptoms had received other biofield therapies in the past. 

3.2. Demographics 

Table 2 describes the demographics of the 15 study participants, 
including ethnicity, age, gender, and education. Of note, participants 
completed a survey at baseline about their use of Complementary and 
Alternative Medicine (CAM) modalities as defined by Johns Hopkins 
School of Medicine (a total of 17 modalities were included): six (40%) of 
the participants reported never having used a biofield or energy healing 
therapy, four (26.7%) reported having used a biofield therapy less than 
5 times, and five (33.3%) reported regularly using biofield therapies. 

Table 1 
Timepoints of Data Collection for the 3-Week Feasibility Study.   

Baseline Week 1 Week 2 Week 3 

Demographics & CAM use x    
STAI x x x x 
PANAS x x x x 
PSS x x x x 
WHOQOL-BREF x   x 
NETI x   x 
SAC    x 
Audio Recordings xx xx xx xx 
Qualitative Interview    x 

Abbreviations: CAM, Complementary and Alternative Medicine; STAI, State- 
Trait Anxiety Inventory; PANAS, Positive and Negative Affect Schedule; PSS, 
Perceived Stress Scale; WHOQOL-BREF, World Health Organization Quality of 
Life-BREF; NETI, Nonduel Embodiment Thematic Inventory; SAC, Self- 
Assessment of Change 
a Biweekly recordings 
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3.3. Self-reported questionnaire data 

All questionnaire data were analyzed by repeated measures analysis 
of variance (RMANOVA, SPSS 28.0.1) with intention to treat (ITT) an-
alyses (last score carried forward approach). Mauchly’s Test of Sphe-
ricity indicated that the assumption of sphericity had been violated for 
the primary variable STAI-State (χ2 (5) = 24.6, p < .001) as well as for 
other self-report data (which is often the case for repeated measures data 
with smaller sample sizes). We thus employed Greenhouse-Geisser (GG) 
corrections in the analyses. In addition, given the multiple tests for 
statistical significance combined with a smaller sample size which often 
reflects wider variability of scores, we conservatively applied Bonferroni 
correction (0.05/6 or p < .0083) to our omnibus tests of significance. 
Mean values along with confidence intervals for each variable are pro-
vided in Table 3. 

3.4. Anxiety outcomes: STAI 

RMANOVA with GG correction indicated a significant decrease in 
STAI-State Anxiety scores during the course of the intervention (F (1.4) 
= 20.21; p < .001), with a significant linear trend (p < .001). Similarly, 
STAI-Trait Anxiety scores showed a significant decrease during the 
intervention (F (1.7) = 15.6; p < .001) with a significant linear trend (p 
< .001). Effect sizes for state anxiety and trait anxiety were large (eta2 
partial =0.629 and.528, respectively). Results, depicted in Figs. 1 and 2, 
indicate that effects for this intervention on reducing anxiety are clini-
cally and statistically significant, with an average 18-point drop for 
STAI-State and 11-point drop for STAI-Trait scores.24 

3.4.1. Perceived stress, positive and negative affect, quality of life and 
spiritual experience outcomes 

RMANCOVA with GG correction indicated significant and notable 
decreases in PSS-rated perceived stress ( F (1.9) = 19.86; p < .001) with 
a significant linear trend (p < .001; eta2partial =0.673) as well as sig-
nificant PANAS-rated Negative Affect ( F (2.2) = 24.25; p < .001) with a 
significant linear trend (p < .001; eta2partial =0.673). Results for 
PANAS-positive affect and NETI-rated spiritual experiences were not 
significant (p = .1 and.07, respectively). 

4. Linguistic analyses 

At the level of overall change, a paired-samples t-test for word count 
showed no difference in the number of words participants recorded 
during baseline and treatment suggesting that their task engagement 
and adherence with the assessment protocol did not change (e.g., 
decrease) over time (WC: Mbaseline = 199.8 vs. Mtreatment = 237.1; 
t = 1.059; p = .311). At the finer temporal level, which was tested with 
repeated-measures ANOVAs, there was no significant variability in the 
means (baseline, week 1, week 2, week 3) for the raw word count 
recorded. This solidifies the results that participants’ task engagement 
and adherence was stable over the four week period overall (F[1.74, 
20.89] = 1.320, p = .285). 

The paired-samples t-tests for the 9 LIWC variables selected for their 
relevance to potential treatment outcomes revealed a significant effect 
for Negative Emotion Words or NEW. On average, participants used 
fewer negative emotion words in their “How was your day?” assess-
ments during treatment relative to baseline (Mbaseline = 2.29 vs. Mtreat-

ment = 1.66; t = − 2.280; p = .042). No evidence of statistically reliable 
change emerged for the other variables (all other ps > 0.12). 

In the ANOVAs for the 9 LIWC variables selected for their relevance 
to potential treatment outcomes, a statistically significant effect again 
emerged for NEW. Participants evidenced significant variability in their 
use of negative emotion words over time (F[3,36] = 2.957; p = .045). 
The follow-up contrast tests revealed a significant linear effect indi-
cating that the pattern of variability followed a linear decline over the 
course of the four weeks (NEW: Mbaseline = 2.29, Mweek1 = 1.86, Mweek2 
= 1.70, Mweek3 = 1.43; F[1,12] = 9.208; p = .010). 

Thus, LIWC analysis found a statistically significant decrease in the 
use of negative emotion words over the course of the 3-week interven-
tion and is depicted in Fig. 3. This is consistent with the decreases in 
anxiety and negative affect found in self-report measures. 

5. Discussion 

5.1. Feasibility 

This one-group, pre-post feasibility study examined the acceptability 
of delivering a biofield-based sound therapy for those suffering from 
generalized anxiety during the pandemic. Results indicate an acceptable 
attrition rate of 13% with 87% of the remaining sample completing all 
sessions and providing all self-report, audio recording, and qualitative 
data. For the 13 of 15 subjects who completed the study, all completed 

Table 2 
Baseline characteristics of 15 Study Participants.  

Race/Ethnicity, No. (%) 

Caucasian 10 (66.6) 
Hispanic 1 (6.7) 
American Indian or Alaska Native, White 1 (6.7) 
Asian 1 (6.7) 
Prefer not to say 2 (13.3) 
Not identified as white 5 (33.3) 
Gender, No. (%) 
Female 13 (86.7) 
Male 2 (13.3) 
Age No. (%) 
18–24 1 (6.7) 
25–34 3 (20) 
35–44 4 (26.7) 
45–54 4 (26.7) 
55–64 2 (13.3) 
65–74 1 (6.7) 
Education No (%) 
High school 2 (13.3) 
Associate’s degree 4 (26.7) 
Bachelor’s degree 8 (53.3) 
Master’s degree 1 (6.7)  

Table 3 
Results of 15 Study Participants for Self-Report Outcomes.  

Scale Name Weeka Mean SD 

STAI-State  0  52.07  10.173   
1  42.40  8.365   
2  38.40  8.458   
3  34.07  10.633 

STAI-Trait  0  50.60  11.268   
1  47.20  9.937   
2  43.80  9.923   
3  39.20  10.387 

PANAS- Positive  0  30.27  7.516   
1  33.80  7.408   
2  33.60  7.753   
3  35.67  8.235 

PANAS-Negative  0  29.53  7.643   
1  26.13  9.425   
2  19.87  5.357   
3  16.87  4.627 

PSS  0  23.13  5.914   
1  21.47  5.276   
2  18.40  5.207   
3  16.80  4.475 

NETI  0  23.13  5.914   
3  21.47  5.276 

Abbreviations: STAI, State-Trait Anxiety Inventory; PANAS, Positive and 
Negative Affect Schedule; PSS, Perceived Stress Scale; NETI, Nonduel Embodi-
ment Thematic Inventory 
a Week, 0 =Baseline 
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Fig. 1. Intervention changes on Anxiety using the State Anxiety Inventory. Points represent mean values and bars are 95% confidence intervals. There was an 18- 
point drop in state anxiety. 

Fig. 2. Intervention changes on Anxiety using the Trait Anxiety Inventory. Points represent mean values and bars are 95% confidence intervals. There was an 11- 
point drop in trait anxiety. 

Fig. 3. LIWC analysis found a statistically significant decrease in the use of negative emotion words over the course of the 3-week intervention.  
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their three planned sessions of BT, and there was no missing data in self- 
report, linguistic data, or qualitative interview, indicating success in 
feasibility of intervention delivery and data collection. All participants 
reported that they experienced bodily sensations and that the moment- 
to-moment healing experience was maintained using videoconference. 
Both qualitative and quantitative measures suggest that the BT inter-
vention was effectively delivered virtually. 

5.2. Outcome results 

Results from both self-report and quantitative linguistic analysis 
from this study indicate that three sessions of BT delivered at a distance 
significantly reduced the primary outcome of anxiety and decreased 
negative affect and perceived stress. These results were corroborated by 
linguistic analyses which revealed a statistically significant decrease in 
the use of negative affect words over the course of the intervention. It is 
noteworthy that the decrease in anxiety was clinically and statistically 
significant. Participants began the intervention with significant levels of 
anxiety (GAD-7 > 10 and STAI-state score mean = 52) and dropped to 
post-intervention STAI scores (mean score = 34) being below generally 
reported cutoff scores for anxiety (reliable change index = 8, cut-off 
point = 46).33 Results from this study are consistent with the report-
ing of other biofield-based interventions on anxiety levels 14–17,34,35; 
however these interventions were delivered in person and did not 
include a sound component. 

5.3. The need for controlled research in BT 

While the study was successful in determining feasibility, it is limited 
in its ability to make firm conclusions on the efficacy of BT for anxiety 
due to its one-group design. Without a control group, natural history 
effects on outcomes and other confounding placebo variables, such as 
expectation, conditioning, and practitioner-client interaction, cannot be 
accounted for. Further controlled research examining a broader de-
mographic, follow-up data, and active control or comparison groups are 
needed. 

It is notable that several participants, all of whom had prior exposure 
to other biofield therapies, reported “detox” symptoms at the start of the 
intervention, but these adverse symptoms resolved and participants 
continued the study. The two dropouts from the study did not report 
experiencing any adverse events. We reported the following symptoms: 
headaches, agitation, sleep disruption, aches and pains, cold-sweats, and 
nausea. BT practitioners anecdotally report that these “detox" symptoms 
can be present for 1–3 days in some BT recipients. The practitioners 
report that detox experiences do not occur for everyone, but if they do 

happen, it is most often observed in the first one or two sessions. This is 
consistent with what was reported in our study and would need to be 
further elucidated in future research. 

This study indicates strong feasibility and initial efficacy for a sound 
healing therapy, delivered virtually, to reduce anxiety, stress, and 
negative affect for adult US participants suffering from clinical levels of 
anxiety during a significant time of health and social crisis. Further 
controlled research on BT and similar modalities for mental health is 
warranted. 
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APPENDIX A. : Additional Information on Linguistic Word Count Analyses 

For the purpose of this project, we focused on the following set of LIWC variables: (1) Positive Emotion Words (PEW) as a measure of verbally 
expressed positive sentiment, (2) Negative Emotion Words (NEW) as a measure of verbally expressed negative sentiment, (3) Anxiety Words, (4) 
Sadness Words, and (5) Anger Words as subcategories of NEW tapping into the verbal expression of specific emotions (anxiety, sadness, anger 36,37;(6) 
First-Person Singular Pronouns (FPSP; e.g., “I”, “me”, “my”) as a measure of self-focus related to negative emotionality (incl. depression and anxiety 38, 

39; (7), First-Person Plural Pronouns (FPP; “we”, “us”, “our”) as a measure of collective focus related to social inclusion and relationship satisfaction 40, 

41; (8) Social Process Words (SPW) as a measure of socially-themed thinking (e.g., “talk”, “share”, “we”26; (9) Cognitive Processes Words (CPS) as a 
measure of cognitive reflection and processing (e.g., “think”, “realize”, “understand”).36,41 In addition, we used (10) the raw Word Count (WC) as a 
control measure of task engagement and adherence to the assessment protocol. 

The LIWC results of participants’ two weekly “How was your day?” assessments were averaged into a weekly score, yielding values for the pre- 
intervention baseline, week 1, week 2, and week 3 of treatment. To test whether, overall, participants’ language changed from before to during 
the intervention, the three treatment data points were averaged into a “during treatment” measure. We then tested whether the 10 LIWC variables 
differed between baseline and during treatment using paired-sample t-tests (p < .05; two-tailed). 

Further, to test for potential temporal (a) dose-response effects that accumulate (i.e. increase) over the course of treatment, (b) rapid onset but 
short lasting effects that emerge early in treatment but fade towards the end, and (c) delayed “sleeper” effects that emerge towards the end of 
treatment, we also conducted a series of 10 analyses of variance with time as a 4-level repeated-measures factor (baseline, week 1, week 2, week 3). 
The omnibus ANOVA tested for overall differences in the means and follow-up polynomial contrasts tested for linear and quadratic trends. One 
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participant completed only the baseline audio recording task and one other participant dropped out after completing baseline and week 1 recordings. 
The remaining 13 participants had complete data and were included in all analyses. 

APPENDIX A: Standard BT Protocol Sheet
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APPENDIX B. : STROBE Checklist   

Item 
No 

Recommendation Page 
No 

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract 1 
(b) Provide in the abstract an informative and balanced summary of what was done and what was found 2 

Introduction 
Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 3 
Objectives 3 State specific objectives, including any prespecified hypotheses 3 
Methods 

(continued on next page) 
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(continued )  

Item 
No 

Recommendation Page 
No 

Study design 4 Present key elements of study design early in the paper 4 
Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection 3 
Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants 4 
Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if 

applicable 
5 

Data sources/ 
measurement 

8 * For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of 
assessment methods if there is more than one group 

5 

Bias 9 Describe any efforts to address potential sources of bias 7 
Study size 10 Explain how the study size was arrived at 5 
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why 7 
Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding 8 

(b) Describe any methods used to examine subgroups and interactions 8 
(c) Explain how missing data were addressed 10 
(d) If applicable, describe analytical methods taking account of sampling strategy 7 
(e) Describe any sensitivity analyses - 

Results 
Participants 13 * (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed 

eligible, included in the study, completing follow-up, and analysed 
7 

(b) Give reasons for non-participation at each stage 7 
(c) Consider use of a flow diagram - 

Descriptive data 14 * (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 
confounders 

Table 1 

(b) Indicate number of participants with missing data for each variable of interest Table 1 
Outcome data 15 * Report numbers of outcome events or summary measures 11 
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval). 

Make clear which confounders were adjusted for and why they were included 
7 

(b) Report category boundaries when continuous variables were categorized - 
(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period - 

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses 7 
Discussion 
Key results 18 Summarise key results with reference to study objectives 10 
Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude 

of any potential bias 
10 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar 
studies, and other relevant evidence 

10 

Generalisability 21 Discuss the generalisability (external validity) of the study results 10 
Other information 
Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the 

present article is based 
13  
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