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This study evaluated the biological dimension of meditation and self-
transcendent states. A convenience sample of 513 participants was drawn
from attendees at a 4-day guided meditation workshop. Half were
randomly assigned to an active placebo control intervention. All were
assessed on a variety of measures, both psychological [anxiety, pain,
posttraumatic stress disorder (PTSD), positive emotions, and transcendent
states], and physiological (physical functioning). Additional biological
assessments including salivary immunoglobulin-A (SIgA), cortisol, and
Quantitative Electroencephalography (QEEG) were obtained from subset of
the Experimental group (N = 117). No significant difference in psychological
symptoms or positive emotions was observed between Experimental and
placebo groups at baseline. At post-test, significant improvements were
noted in the Experimental group, including a 49.5% median increase
in SIgA (p = 0.01), though cortisol remained unchanged. qEEG z-score
analysis identified sustained stress reduction, including delta frequency band
amplitude increases, high beta decreases, and faster acquisition of sustained
alpha states (all p < 0.001). Psychological symptoms also improved on all
measures. At 6-month follow-up (N = 140), PTSD and somatic symptoms
significantly improved from baseline, and post-test versus 6-month follow-up
results indicated significant increases in happiness and spiritual and physical
oneness, along with decreases in depressive symptoms. These findings
suggest that autonomic self-regulation and transcendent states may be
measured in both biological and psychological dimensions and are associated
with pervasive health benefits.

brain waves, cortisol, immunity, anxiety, depression, group therapy, meditation,
transcendent states
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Introduction

Meditation has been studied extensively for decades and
has been found to provide a range of benefits, including
stress reduction, mood improvement, and increased health
(Baer, 2003). While there are many different schools and
forms of meditation such as mindfulness meditation, Zen
sitting, mantra repetition, chanting, guided meditation,
transcendental meditation, tai chi, clear awareness (Vipassana),
lovingkindness (Metta), Hatha yoga, and walking meditation,
their commonality is mental training with a goal of wellbeing.
This wellbeing takes forms such as stress reduction, improved
cognitive function, and the transcendence of ordinary
consciousness (Ospina et al., 2007).

Psychological stress downregulates the parasympathetic
nervous system which affects several activities directed by
the brain, such as respiration, digestion, circulation, and cell
metabolism (Kaushik et al, 2020). Stress upregulates the
hypothalamus which in turn stimulates the adrenal glands to
release cortisol (Seo and Lee, 2010). This further negatively
affects the neuro-hormonal levels in the limbic system which
over time lead to a cascade of physiological changes in the
body such as memory impairments, cognitive deficits, and
mood disorders (Yaribeygi et al, 2017). Further, impaired
regulation of the amygdala by the pre-frontal cortex is
associated with chronic stress (Kaushik et al, 2020). These
imbalances also lead to decreased serotonin, which is linked
to mood disorders, anxiety, and heightened pain perception
(Morena et al., 2016).

Meditation is often associated with improvements in
emotional regulation (Robins et al.,, 2012). This may take the
form of enhancement of positive mood (Jain et al,, 2007;
Tang et al, 2007) and diminished frequency and intensity
of dysphoria (Galantino et al,, 2005; Chambers et al.,, 2008;
Ding et al, 2014). Meditative practices are associated with
improvements in mental health conditions such as anxiety and
depression as well as physical symptoms like pain (Shapiro,
2009; Bohlmeijer et al., 2010). Reviews classify guided imagery
as a form of mindfulness in that both are forms of selective
attention (Chen et al., 2012; Lakhan and Schofield, 2013).

Starting with the earliest investigations of neurofeedback
in the 1960s, it has been apparent that an element of
meditation involves physiological regulation (Fehmi and
Robbins, 2008). Fehmi and Robbins (2008) found that guided
imagery could produce the high-amplitude alpha brain waves
characteristic of deep meditative states. Emergent disciplines
such as functional magnetic resonance imaging (fMRI),
electroencephalograph (EEG), salivary endocrine assays (saliva
swabs), psychoneuroimmunology, and epigenetics are allowing
detailed and systemic maps of the physiological changes
associated with meditation to be generated (Church, 2013,
2018).
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EEG studies have consistently found that slower alpha
frequencies are linked to creativity and relaxation (Klimesch
et al, 1998), while beta waves indicate a brain actively
involved in cognition and problem solving (Sawant and Jalali,
2010). The characterization of brain waves has advanced
to the point where both adaptive and maladaptive patterns
can be identified (Kaushik et al, 2020) and a recent study
found an association between serum cortisol levels and alpha
wave activation (Kamei, 2000). Alpha brainwave activity has
further been correlated with decreased pain and discomfort
(Palva and Palva, 2011). Individuals practicing transcendental
meditation demonstrate increased frontal theta and alpha
activity along with decreased levels of anxiety and stress
(Chiesa and Serretti, 2010).

After participation in Mindfulness-Based Stress Reduction
(MBSR) programs, cortisol is decreased (Matousek et al., 2009)
while increased galvanic skin conductance indicates lowered
sympathetic nervous system tone (Lush et al., 2009). After the
acquisition of mindfulness skills, decreased stress responses are
found (Creswell and Lindsay, 2014), as well as quicker recovery
to baseline cortisol levels (Brown et al, 2012). After a brief
meditation retreat using guided imagery, improvements in both
cortisol and SigA were noted (Groesbeck et al,, 2018).

As a result of neuroplasticity, the brains of meditators
exhibit positive changes over time. The brain regions
responsible for emotional regulation, memory, attention,
and self-awareness all increase in volume (Fox et al, 2014),
while the amygdala - the structure in the midbrain that
regulates fear — shrinks (Holzel et al,, 2010). The short-term
improvements in stress and mood that result from meditative
practices thus eventually become neural pathways as the brain
changes it’s signaling priorities and neurogenesis results. In this
way, the transient positive states evoked by meditation become
traits coordinated by a synchrony of endocrinal, genetic, and
neurological activity. However, most studies recruit under
100 participants, lack a control group, measure psychological
rather than biological change and lack long-term follow-up; all
limitations that indicate gaps in our current understanding of
the practice (Creswell and Lindsay, 2014).

The present study was designed to address these
shortcomings. It examined changes in psychological and
physiological markers among participants in a 4-day guided
meditation workshop. The sample size was large, and a 6-month
follow up of the experimental group was undertaken. We
hypothesized that guided meditation would be associated
with improved physiological and psychological functioning,
and that these improvements would persist over time.
We further hypothesized that these physiological changes
could be quantified using biomarkers such as brain waves,
cortisol and SIgA, and that we would find an association
between improved psychological functioning and changes in
physiological indicators.
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Materials and methods

Participants and procedures

Participants in the study were a convenience sample of
513 individuals out of a total 680 individuals attending a 4-
day meditation training. The training, called the Advanced
Workshop, was taught by Joseph Dispenza DC. Participants
214,
Experimental N = 299) using an online randomized number

were randomized into two groups (Placebo N =

generator (randomizer.org); although all 680 attendees at the
Advanced Workshop were originally included in the study
and randomized into the two groups, 167 attendees failed to
provide either or both pre- and post- psychological assessments
and were therefore not included in the study analyses. The
study design was evaluated for human subject protection by
the Ethics Committee of National Institute for Integrative
Healthcare (US) and found to present minimal risk to
human subjects (Approval #NITHUS20170109). All participants
provided informed consent to participate in the study. Pre-post
data analysis was conducted blind to group assignment.

Each day of the Advanced Workshop typically comprised
four sessions, each beginning with a lecture on a topic such as
the role of belief in the placebo effect, or the role of hormones
in stress (Dispenza, 2014) and ending with an extended guided
meditation lasting for approximately 1 h. Pre- and post- tests
were completed by all participants. The Placebo (PL) group
completed the pre-test assessment 1 week before they attended
the workshop. After pre-test, they were emailed a link to
a website containing poems by 13-century Persian poet and
mystic Rumi and instructed to read and contemplate them daily
for the period of 1 week. The rationale for this control was that
this contemplative practice might be reasonably expected to set
up an expectancy effect in the minds of PL group participants.
At the end of the week, they completed an online post-test
and then attended the workshop. In contrast, the Experimental
group completed their pre-test online immediately before
the workshop, and their post-test on the final day of the
workshop. At 6-month follow-up, psychological assessments
were conducted online.

A subset of the Experimental group (N = 117) was also tested
using salivary assays and EEG; this number was limited by the
availability of equipment and time available for testing. Salivary
immunoglobulin A (SigA) and cortisol were assessed using
saliva swabs (Sabre Labs, Capistrano, CA, United States). To
eliminate variances due to circadian fluctuations, samples were
collected at the same time pre- and post-test (2 p.m.). Following
collection, samples were frozen to prevent degradation, and
shipped to the lab on dry ice the following day. EEG was
measured using the internationally standard 10/20 19 electrode
system, and then processed as qEEG data. gEEG can compare
brain wave power, relative power, symmetry, coherence between
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brain regions, phase cross spectrum correlation, burst metrics,
and peak frequency. EEG tests were undertaken before the
first day of the workshop, and on the afternoon after the
final day. Figure 1 outlines a CONSORT Flow Diagram of
the methodology.

A repeated research question in EEG studies is whether to
use the results from absolute power or relative power. Absolute
power refers to the amount of power in a frequency band
relative to the total spectrum. Relative power is the percentage
of power contained in a frequency band relative to the total
spectrum of all frequency bands. Relative power measures
which percentage of the overall EEG profile each frequency
represents and reflects the proportion of activity in a frequency
at a particular location rather than the amplitude of the signal
itself as in absolute power. Activity in each frequency band is
compared to a normative database to determine the presence
of suspected abnormalities. Examining a spectral analysis using
relative power, when one frequency band has an increase in
its percentage of the total spectrum, the other bands share the
remaining areas of the spectrum. This can cause distortion and
decrease activity in those frequencies that is not seen in absolute
power. This can lead to uncertainty as to whether that band
really increased, or only appeared to do so due to the distortion
of the other frequencies.

Many studies use relative power because it does not confuse
EEG signal with noise, and it is consistent in readings across
different software programs. Relative power is insensitive to
individual differences that affect EEG. When using absolute
power, anatomical differences in individuals such as skull
thickness can cause skewed data readings; relative power does
not skew data in this way. This has led to relative power being the
EEG metric of choice especially for studies involving multiple
individuals (Kaiser, 2006).

Relative power records clinically significant change and has
the advantage of being able to filter individual results against a
normative database. It adjusts for demographics such as gender,
dominant hand, and ethnicity. Because absolute power cannot
consistently produce the same results across different software
packages, and cannot be normed to a database, relative power is
used in most research studies. For these reasons, relative power
was utilized in the analyses.

Measures

General psychological and physiological health were
assessed using the Patient Health Questionnaire (PHQ)
(Kroenke et al., 2002). Questions were drawn from the PHQ9
and PHQI15 forms of the assessment, with the exclusion of
the final two questions on the PHQI5 which relate to female
(OB/GYN) function. The
subscale of the PHQ was analyzed separately. Transcendent

obstetrics-gynecology Anxiety
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FIGURE 1
CONSORT flow diagram of study methodology

states were measured with the Oneness Beliefs Scale (Garfield
et al, 2014), created to assess “the inherent unity of all
phenomena, or oneness. .. a central concept of mysticism”. It
has two sub-scales, one measuring physical oneness with nature,
and the other spiritual oneness, “a short, reliable measure of
spirituality not characterized by the language of traditional
Western religiousness”. The physical oneness subscale “allows
researchers to juxtapose spiritual beliefs with a non-spiritual,
materialist counterpart” (Garfield et al., 2014).

While the PHQY assesses symptoms and experiences of
the previous 2 weeks, pre and posttest were administered

Frontiers in Psychology

04

about 1 week apart. However, it has been noted that using
assessments with time frames longer than the interval between
pre and posttest can assess psychological change, because after
successful treatment, the way participants perceive the past
often changes even though the past itself does not change
(Groesbeck et al,, 2018). Happiness and pain were assessed using
11-item Likert scales ranging from 0 to 10 with 0 representing
minimum and 10 maximum values (Farrar et al., 2001; Abdel-
Khalek, 2006). PTSD was assessed with the 2-item form of the
PTSD Checklist (PCL) (Lang et al., 2012). All assessments are
reliable and valid.
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Salivary cortisol is a standard measure of stress (Church
et al,, 2012). Cortisol rises and falls in a consistent diurnal
rhythm, with the typical peak being at 8 a.m. each day in normal
individuals, and the trough between midnight and 4 a.m. In
those with disrupted endocrine function, such as patients with
fibromyalgia, chronic fatigue, or posttraumatic stress disorder,
circadian cortisol secretion patterns are dysregulated. In cases
of adrenal burnout, cortisol levels may be low throughout
the day, and associated with a lack of physical energy and
psychological motivation. Successful treatment of psychological
conditions such as anxiety and depression can regulate cortisol
(Church et al., 2012).

Salivary immunoglobulin A (SIgA) is an important
the body’s
membranes. Its primary function is to neutralize pathogens

immunological protein present in mucous
and toxins, a process known as “immune exclusion.” It assists
the body in generating mucus in important membranes such
as the sinuses and intestinal linings, as well as downregulating
inflammation caused by ingested pathogenic bacteria. High
levels of SIgA are associated with increased immunity and
low levels with decreased immunity. The reduction in stress
produced by meditation can result in an increase in beneficial
proteins including those responsible for immunity and cell
repair. SIgA was therefore measured as a proxy for beneficial
cellular processes such as immunity upregulation and the
anti-inflammatory response.

Electroencephalograph was measured using a standard 19-
electrode array, and then processed as qEEG data. Two measures
representing mental quiescence were derived. The first was the
time it took for participants to achieve sustained alpha waves
(called “time into meditation”). A sustained amplitude of alpha
brainwave frequencies, from 9 to 12 Hz, is commonly regarded
as a reliable EEG measure of a meditative state. For the purposes
of this study, “time into meditation” was defined as the ability
of a participant to achieve stable brainwave activity in the alpha
frequency band for 15 s or more. On each EEG recording,
markers showed the time taken by the participant to reach
this sustained alpha threshold. The amplitude and frequency of
brain waves waxes and wanes, but when alpha is acquired and
consistent for 15 s or longer, this indicates a state change from
normal waking consciousness.

The second measure of mental quiescence was the ratio
between delta waves and high frequency beta waves (beta 2;
15-30 Hz). An in-depth EEG study examined experienced
meditators from five different meditation traditions (Lehmann
etal, 2012). The investigators performed a systematic evaluation
of the brain activity of participants in all brain regions. From
this comprehensive data, they sought common measures that
would represent the depth of the meditative state. They found
that the two frequency bands in which all five meditation
practices produced significant differences were delta and beta 2.
Participants in these states reported a loss of a discrete sense of
an isolated self and a “subjective experience of non-involvement,
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detachment and letting go, as well as of all-oneness and
dissolution of ego borders.” Beta 2 is associated with stress;
highly anxious individuals have large amplitudes of high beta
and often exhibit low amplitudes of alpha, theta and delta
frequencies. Effective meditation training might therefore be
expected result in a reduction in beta 2, increased amplitude of
delta, and a concomitant change in the ratio between the two
frequencies. Brain wave ratio differences have been observed
in other stressed populations (Sheerin et al., 2018; Ulke et al,
2018).

Results

In order to detect an effect size of Cohen’s d = 0.3 with
0.05, two tailed), G*Power indicated a
total sample size of 90 participants in a paired sample ¢-test.

80% power (alpha =

Therefore the current sample of 513 exceeded this.

Across both PL and Experimental groups, participants at
recruitment had a mean age of 54 years and predominantly
held a college or graduate degree, with more than two-thirds of
total participants being women (PL N = 76.17%, Experimental
N = 76.26%). Despite gender disparity, a chi-squared test
of independence (o = 0.05) found no significant differences
between groups in relation to gender, xz(l, N = 513) = 0.001,
p = 0.982. There were no statistically significant demographic
differences between the PL and Experimental groups.

The summary statistics for pre- and post-test psychological
measures are presented in Table 1. As can be observed,
the two groups were similar at baseline, with comparisons
showing no significant difference on any measure. The within
group pre- and post-test comparisons were conducted using
paired t-tests, displaying significant psychological symptom
improvements in the Experimental group from pre-test
to post-test in all measures, and improvements in some
psychological measures in the PL group (PTSD, PHQY,
PHQI5, and happiness). We further compared the post-test
symptom levels between PL and Experimental groups using
independent ¢-tests. The Experimental group showed significant
psychological improvement compared to the PL group, in
PTSD and PHQI15 scores (both p < 0.00I), PHQ9 scores
(p = 0.038), physical oneness scores (p = 0.035) and pain
scores (p = 0.001); additionally, fewer participants demonstrated
anxiety symptoms at post-test (p < 0.001). Participants in
the Experimental group on average were happier at post-test
compared with the PL group (p < 0.001).

Biological measures were obtained from 117 participants in
the Experimental group at pre- and post-test. Due to skews in
these measures, non-parametric methods were applied in the
form of Wilcoxon signed rank tests to test the pre- and post-
difference. The median and interquartile ranges (25-75%) are
reported in Table 2 along with the median percentage change
for each measure. As can be observed, a significant increase was
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TABLE 1 Pre- and post-test psychological measures (N = 513).

10.3389/fpsyg.2022.928123

Placebo Experimental Between group comparison
Measure Pre Post  P-value Pre Post  P-value Prevs pre p-value Post vs post p-value
PTSD mean (SD) 4.59(1.82)  3.86(L.66)  <0.001 433(1.85)  345(L50)  <0.001 0.162 0.019
PHQY mean (SD) 4.63(443)  3.84(3.86) 0.005 391(4.04)  271(3.52) 0.038 0.093 0.007
Anxiety N (%) 121.00 (67.2)  89.00(65.0)  0.248  150.00 (69.10) 92.00 (52.00)  <0.001 0.766 0.028
PHQI5 mean (SD) 6.47 (4.39)  5.94(4.34) 0.003 6.11(4.64)  4.63(4.09)  <0.001 0.434 0.006
Happiness mean (SD) 7.32(1.83)  7.62(1.53) 0.002 7.54(1.79)  822(1.61)  <0.001 0.230 0.001
Pain mean (SD) 2.50 (240)  2.25(2.32) 0.105 2.36 (2.45) 1.74 (2.32) 0.001 0.560 0.050
Spiritual Oneness mean (SD)  65.28 (13.75) 64.82(13.30) 0318  63.96 (16.47) 62.40 (20.30)  0.026 0.393 0.227
Physical Oneness mean (SD) ~ 22.91 (5.76) ~ 23.62(4.98)  0.307 2241(642)  22.02(7.91)  0.035 0.427 0.038
TABLE 2 Experimental group pre- and post-test biological measures (N = 117).
Pre Post Post-pre% change
Measure Median 25% 75% Median 25% 75% Median P-value
Cortisol (mcg/dL) 3.00 221 4.36 3.13 235 4.288 3.04 0.888
SIgA (pug/mL) 47.70 40.15 65.00 52.50 39.89 83.78 5.63 0.01
Time into meditation (s) 99.50 87.00 106.00 79.00 68.00 85.00 —18.42 <0.001
Delta 0.29 —0.47 0.84 2.02 —0.48 4.52 149.31 <0.001
Beta 2 —0.28 —0.92 0.40 —1.45 —3.99 0.89 —123.78 <0.001
Power (Delta/Beta 2) 0.04 —0.92 1.37 —0.68 —1.40 0.63 —62.18 0.033
TABLE 3 Experimental group (n = 140) psychological measures at follow-up compared to pre- and post-test.
Experimental group P-value

Measure Pre Post Follow-up Pre vs post Pre vs follow-up Post vs follow-up
PTSD mean (SD) 4.33(1.85) 3.45 (1.50) 3.72 (1.66) <0.001 <0.001 0.359

PHQY mean (SD) 3.91 (4.04) 271 (3.52) 3.71 (4.44) 0.038 0.762 <0.001
Anxiety N (%) 150 (69.10) 92 (52.00) 78 (55.7) <0.001 0.055 0.999

PHQ15 mean (SD) 6.11 (4.64) 4.63 (4.09) 5.40 (4.41) <0.001 0.002 0.095
Happiness mean (SD) 7.54 (1.79) 8.22 (1.61) 7.75 (1.73) <0.001 0.174 0.022

Pain mean (SD) 2.36 (2.45) 1.74 (2.32) 2.11 (2.52) 0.001 0.078 0.523
Spiritual Oneness mean (SD) 63.96 (16.47) 62.40 (20.30) 65.49 (13.93) 0.026 0.964 0.015
Physical Oneness mean (SD) 22.41 (6.42) 22.02 (7.91) 22.81 (6.04) 0.035 0.871 0.021
observed in the SIgA level (49.5%, p = 0.01), reduced time to Discussion

enter meditation (p < 0.001), increased delta, and reduced beta
2 (p < 0.001 for both). A significant change occurred in the
ratio of delta to beta 2 (p < 0.001). No significant change was
observed in cortisol (16.25%, p = 0.888), and no adverse events
were reported in either group.

Follow-up psychological assessments were obtained from
the Experimental group at 6 months. Participants maintained
their gains on some measures but not others (see Table 3).
PTSD remained improved from pre-test to 6-month follow-up
(p < 0.001), as did PHQI5 scores from pre-test to 6-month
follow-up (p = 0.002).
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The results of this study demonstrate that guided meditation
may lead to both psychological and physiological improvement.
Physiological regulation is apparent in the brain function
of participants as measured by EEG as well as in immune
function as measured by SIgA. Participants were able to
acquire and sustain a stable alpha brain state more quickly
after the workshop. Their amplitude of the signature wave
of stress — beta 2 - diminished. At the same time, their
amplitude of the signature wave of a sense of oneness — delta -
increased. Their psychological state improved, with PTSD and
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anxiety symptoms both reducing relative to controls. They
self-assessed as happier, with a greater sense of oneness with
both nature and the universe. Pain was diminished. These
results are consistent with the many other studies of meditation
and guided imagery.

The one biological marker that did not improve was cortisol.
One possible reason for this is that cortisol synthesis is relatively
stable, with a circadian rhythm that does not change markedly
over time. Four days may have been insufficient to produce a
change in this consistent biorhythm.

The control condition of reading and contemplating Rumi
poems was selected because of its anticipated plausibility as a
placebo or active control. The improvement of this group on
several measures including PTSD, PHQ and happiness suggests
that this particular control was in fact an effective intervention.
Anecdotal reports provided to the investigators by participants
suggested that some had profound transcendental experiences
resultant of this activity.

When designing the study, the investigators had difficulty
finding an instrument with which to measure transcendent
mystical states. After consulting with colleagues with decades
of experience in the field, it was found that most assessments
measure religious as opposed to spiritual experience. Typical
questions relate to frequency of church attendance, prayer, and
scripture reading. There is little in the literature to capture
the experience of those who are “spiritual but not religious.”
Though the Oneness Beliefs Scale was eventually selected, it is
our belief that a brief yet robust and representative assessment
of transcendent states is required for future research. Until
recently, researchers had not asked patients about their spiritual
experiences; one of the first studies to do so examined a
population of AIDS patients and found that their belief in either
a punishing or benevolent universe was the single strongest
predictor of the course of the disease (Ironson et al., 2005).
Obtaining meaningful data illuminating individual experience
is dependent on asking the right questions.

There were a number of limitations to the study. Not all
the participants in the Experimental group could receive the
biological tests due to limitations of time and equipment. As
such, although sufficient to obtain statistical significance, only
approximately half of participants completed the biological
tests. Additionally, the biological tests were not administered
to participants on follow-up because the data was obtained
online, thereby rendering the durability of these biological
improvements over time unknown. As the PL group was also
tested online, no biological measurements of their changes
were made, and so no comparison with the Experimental
group was possible.

A further limitation is the non-specific effect of any positive
social experience such as workshop participation. Demand
characteristics and therapeutic allegiance may have played a
role in the results. In group settings such as this one, positive
emotional contagion can easily spread; at least a portion of
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the observed effects were likely due to this factor. A further
limitation is the limited response rate of participants to the
online follow-up. These attrition levels are typical of online
post-tests (Church and Brooks, 2010). It therefore cannot be
assumed that those who did not respond experienced the same
psychological improvements as those who did. Mitigating this
limitation, other studies report non-response rates of up to
85% and note that when data are subsequently collected from
dropouts by telephone, non-response is not found to bias the
outcome (Couper et al., 2007; Ruwaard et al., 2013).

Further research might also illuminate possible dose-
dependencies of the duration of meditation experience; would
7 days produce greater change, and do extreme durations
like the 3-year retreats of Tibetan Buddhist monks scale in a
measurable way? Specialized assessments might be required to
determine the effects of very short and very long periods of
meditation. We also propose the testing of the beta 2 vs. delta
brain wave ratio as a general measure for use in future studies.
The field of neurofeedback has been hampered by the lack of
such a universally accepted clinical measure.

Despite these limitations, this study adds to the growing
body of literature demonstrating the immediate beneficial
psychological and physiological effects of meditation. It
shows that such experiences may improve immune function,
downregulate the brain waves typical of anxiety and stress,
upregulate the frequencies associated with relaxation and
calmness, improve general measures of physical health, and
increase subjective experiences of oneness with the universe and
nature. Psychological health is improved, with reduced anxiety,
PTSD and pain, and increased happiness. As an easily learned,
non-pharmacological intervention without side effects, guided
meditation offers both psychological and physiological benefits.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed
and approved by the Ethics Committee of National Institute
for Integrative Healthcare (US) (Approval #NITHUS20170109).
All participants provided their written informed consent to
participate in this study.

Author contributions

DC: conceptualization, validation, investigation, resources,
writing—original draft preparation and review and editing,

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.928123
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

Church et al.

supervision, and project administration. JF: methodology. AY:
formal analysis and visualization. KB: data curation. All authors
have read and agreed to the published version of the manuscript.

Acknowledgments

The authors acknowledge Dr Joseph Dispenza, Encephalon
LLC, founder of the Advanced Workshop, for his guidance and
valuable assistance during this research.

Conflict of interest

JF was employed by Thought Genius LLC.

References

Abdel-Khalek, A. M. (2006). Measuring Happiness with a Single-Item Scale. Soc.
Behay. Pers. 34, 139-150. doi: 10.2224/sbp.2006.34.2.139

Baer, R. A. (2003). Mindfulness Training as A Clinical Intervention: A
Conceptual and Empirical Review. Clin. Psychol. 10, 125-143. doi: 10.1093/clipsy.
bpg015

Bohlmeijer, E., Prenger, R., Taal, E., and Cuijpers, P. (2010). The Effects of
Mindfulness-Based Stress Reduction Therapy on Mental Health of Adults with
a Chronic Medical Disease: A Meta-Analysis. J. Psychosom. Res. 68, 539-544.
doi: 10.1016/j.jpsychores.2009.10.005

Brown, K. W., Weinstein, N., and Creswell, J. D. (2012). Trait Mindfulness
Modulates Neuroendocrine and Affective Responses to Social Evaluative Threat.
Psychoneuroendocrinology 37, 2037-2041. doi: 10.1016/j.psyneuen.2012.04.003

Chambers, R., Lo, B., and Allen, N. (2008). The Impact of Intensive Mindfulness
Training on Attentional Control. Cogn. Style Affect. Cogn. Ther. Res. 32, 303-322.
doi: 10.1007/s10608-007-9119-0

Chen, K. W,, Berger, C. C., Manheimer, E., Forde, D., Magidson, J., and
Dachman, L. (2012). Meditative Therapies for Reducing Anxiety: A Systematic
Review and Meta-Analysis of Randomized Controlled Trials. Depress Anx. 29,
545-562. doi: 10.1002/da.21964

Chiesa, A., and Serretti, A. (2010). A systematic review of neurobiological and
clinical features of mindfulness meditations. Psychol. Med. 40, 1239-1252. doi:
10.1017/S0033291709991747

Church, D. (2013). The Genie in Your Genes, 3rd Edn. Santa Rose, CA: Energy
Psychology Press.

Church, D. (2018). Mind to Matter, 1st Edn. Carlsbad, CA: Hay House.

Church, D., and Brooks, A. J. (2010). . The Effect of a Brief EFT (Emotional
Freedom Techniques) Self-Intervention on Anxiety, Depression, Pain and
Cravings in Healthcare Workers. Integr. Med. 9, 40-44.

Church, D., Yount, G., and Brooks, A. J. (2012). The Effect of Emotional
Freedom Techniques on Stress Biochemistry: A Randomized Controlled Trial.
J. Nerv. Ment. Des. 200, 891-896. doi: 10.1097/NMD.0b013e31826b9fc1

Couper, M., Peytchev, A., Strecher, V., Rothert, K., and Anderson, J. (2007).
Following Up Nonrespondents to an Online Weight Management Intervention:
Randomized Trial Comparing Mail Versus Telephone. J. Med. Internet Res. 9:e16.
doi: 10.2196/jmir.9.2.e16

Creswell, J. D., and Lindsay, E. K. (2014). How Does Mindfulness Training
Affect Health? A Mindfulness Stress Buffering Account. Curr. Dir. Psychol. 23,
401-407. doi: 10.1177/0963721414547415

Ding, X., Tang, Y., Tang, R., and Posner, M. I. (2014). Improving Creativity
Performance by Short-Term Meditation. BBF 10:9. doi: 10.1186/1744-9081-10-9

Dispenza, J. (2014). You Are the Placebo. Carlsbad, CA: Hay House.

Farrar, J. T, Young, J. P. Jr., LaMoreaux, L., Werth, J. L., and Poole, R. M.
(2001). Clinical Importance of Changes in Chronic Pain Intensity Measured on

Frontiers in Psychology

08

10.3389/fpsyg.2022.928123

The remaining authors declare that the research was
conducted in the absence of any commercial or financial
relationships that could be construed as a potential conflict
of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

an 11-Point Numerical Pain Rating Scale. Pain 94, 149-158. doi: 10.1016/S0304-
3959(01)00349-9

Fehmi, L., and Robbins, J. (2008). “Sweet Surrender: Discovering the Benefits of
Synchronous Alpha Brain Waves,” in Measuring the Immeasurable: The Scientific
Case for Spirituality, eds D. Goleman and G. Braden (Denver, CO: Sounds True),
231-241.

Fox, K. C,, Nijeboer, S., Dixon, M. L., Floman, J. L., Ellamil, M., Rumak,
S. P., et al. (2014). Is Meditation Associated with Altered Brain Structure?
A Systematic Review and Meta-Analysis of Morphometric Neuroimaging in
Meditation Practitioners. Neurosci. Biobehav. Rev. 43, 48-73. doi: 10.1016/j.
neubiorev.2014.03.016

Galantino, M. L. A., Baime, M. M., Maguire, M., Szapary, P., and Farrar,
J. (2005). Comparison of Psychological and Physiological Measures of Stress
in Health Care Professionals During an Eight-Week Mindfulness Meditation
Program. J. Womens Health Phys. Therap. 29:36. doi: 10.1097/01274882-
200529010-00020

Garfield, A. M., Drwecki, B. B., Moore, C. F., Kortenkamp, K. V., and Gracz,
M. D. (2014). The Oneness Beliefs Scale: Connecting Spirituality with Pro-
Environmental Behavior. Sci. Study Relig. 53, 356-372. doi: 10.1111/jssr.12108

Groesbeck, G., Bach, D., Stapleton, P., Blickheuser, K., Church, D., and
Sims, R. (2018). The Interrelated Physiological and Psychological Effects of
Ecomeditation. J. Evid. Based Integr. Med. 23:2515690X18759626. doi: 10.1177/
2515690X18759626

Holzel, B. K., Carmody, J., Evans, K. C., Hoge, E. A, Dusek, J. A., and Morgan,
L. (2010). Stress Reduction Correlates with Structural Changes in the Amygdala.
Soc. Cogn. Affect. Neurosci. 5, 11-17. doi: 10.1093/scan/nsp034

Ironson, G., O’Cleirigh, C., Fletcher, M. A., Laurenceau, J. P., Balbin, E., Klimas,
N., et al. (2005). Psychosocial Factors Predict CD4 and Viral Load Change in Men
and Women with Human Immunodeficiency Virus in the Era of Highly Active
Antiretroviral Treatment. Psychosom Med. 67, 1013-1021. doi: 10.1097/01.psy.
0000188569.58998.c8

Jain, S., Shapiro, S. L., Swanick, S., Roesch, S. C., Mills, P. J., Bell, I, et al.
(2007). A Randomized Controlled Trial of Mindfulness Meditation Versus
Relaxation Training: Effects on Distress, Positive States of Mind, Rumination, and
Distraction. Ann. Behav. Med. 33, 11-21. doi: 10.1207/s15324796abm3301_2

Kaiser, D. A. (2006). “Co-Modulation and Coherence in Normal and Clinical
Populations,” in Presented at 37th Association for Applied Psychophysiology and

Biofeedback, (Portland, OR).

Kamei, T. (2000). Decrease in serum cortisol during yoga exercise is correlated
with alpha wave activation. Percept. Mot Skills 90:1027. doi: 10.2466/PMS.90.3.
1027-1032

Kaushik, M., Jain, A., Agarwal, P., Joshi, S. D., and Parvez, S. (2020). Role of
Yoga and Meditation as Complimentary Therapeutic Regime for Stress-Related
Neuropsychiatric Disorders: Utilization of Brain Waves Activity as Novel Tool.
J. Evid.-Based Integr. Med. 25:2515690X2094945. doi: 10.1177/2515690X20949451

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.928123
https://doi.org/10.2224/sbp.2006.34.2.139
https://doi.org/10.1093/clipsy.bpg015
https://doi.org/10.1093/clipsy.bpg015
https://doi.org/10.1016/j.jpsychores.2009.10.005
https://doi.org/10.1016/j.psyneuen.2012.04.003
https://doi.org/10.1007/s10608-007-9119-0
https://doi.org/10.1002/da.21964
https://doi.org/10.1017/S0033291709991747
https://doi.org/10.1017/S0033291709991747
https://doi.org/10.1097/NMD.0b013e31826b9fc1
https://doi.org/10.2196/jmir.9.2.e16
https://doi.org/10.1177/0963721414547415
https://doi.org/10.1186/1744-9081-10-9
https://doi.org/10.1016/S0304-3959(01)00349-9
https://doi.org/10.1016/S0304-3959(01)00349-9
https://doi.org/10.1016/j.neubiorev.2014.03.016
https://doi.org/10.1016/j.neubiorev.2014.03.016
https://doi.org/10.1097/01274882-200529010-00020
https://doi.org/10.1097/01274882-200529010-00020
https://doi.org/10.1111/jssr.12108
https://doi.org/10.1177/2515690X18759626
https://doi.org/10.1177/2515690X18759626
https://doi.org/10.1093/scan/nsp034
https://doi.org/10.1097/01.psy.0000188569.58998.c8
https://doi.org/10.1097/01.psy.0000188569.58998.c8
https://doi.org/10.1207/s15324796abm3301_2
https://doi.org/10.2466/PMS.90.3.1027-1032
https://doi.org/10.2466/PMS.90.3.1027-1032
https://doi.org/10.1177/2515690X20949451
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

Church et al.

Klimesch, W., Doppelmayr, M., Russegger, H., Pachinger, T., and Schwaiger,
J. (1998). Induced alpha band power changes in the human EEG and attention.
Neurosci. Lett. 244, 73-76. doi: 10.1016/S0304-3940(98)00122-0

Kroenke, K., Spitzer, R. L., and Williams, J. B. (2002). The PHQ-15: Validity of a
New Measure for Evaluating the Severity of Somatic Symptoms. Psychosom. Med.
64, 258-266. doi: 10.1097/00006842-200203000-00008

Lakhan, S. E., and Schofield, K. L. (2013). Mindfulness-Based Therapies in the
Treatment of Somatization Disorders: A Systematic Review and Meta-Analysis.
PLoS One 8:¢71834. doi: 10.1371/journal.pone.0071834

Lang, A. J., Wilkins, K., Roy-Byrne, P. P., Golinelli, D., Chavira, D., Sherbourne,
C., et al. (2012). Abbreviated PTSD Checklist (PCL) as a Guide Tto Clinical
Response. Gen. Hosp. Psychiatry 34, 332-338. doi: 10.1016/j.genhosppsych.2012.
02.003

Lehmann, D., Faber, P. L., Tei, S., Pascual-Marqui, R. D., Milz, P., and Kochi,
K. (2012). Reduced Functional Connectivity Between Cortical Sources in Five
Meditation Traditions Detected with Lagged Coherence Using EEG Tomography.
Neuroimage 60, 1574-1586. doi: 10.1016/j.neuroimage.2012.01.042

Lush, E., Salmon, P., Floyd, A., Studts, J., Weissbecker, I, Sephton, S.,
et al. (2009). Mindfulness Meditation for Symptom Reduction in Fibromyalgia:
Psychophysiological Correlates. J. Clin. Psychol. Med. Settings. 16, 200-207. doi:
10.1007/s10880-009-9153-z

Matousek, R. H., Dobkin, P. L., and Pruessner, J. (2009). Cortisol as a Marker
for Improvement in Mindfulness-Based Stress Reduction. Complement. Ther. Clin.
Pract. 16, 13-19. doi: 10.1016/j.ctcp.2009.06.004

Morena, M., Patel, S., Bains, J. S., and Hil, M. N. (2016).
Neurobiological interactions between stress and the endocannabinoid system.
Neuropsychopharmacology 41, 80-102. doi: 10.1038/npp.2015.166

Ospina, M. B,, Bond, K., Karkhaneh, M., Tjosvold, L., Vandermeer, B., Liang,
Y., et al. (2007). Meditation Practices For Health: State of the Research. Evid. Rep.
Technol. Assess. 155, 1-263.

Frontiers in Psychology

09

10.3389/fpsyg.2022.928123

Palva, S., and Palva, J. M. (2011). The functional roles of alpha-band phase
synchronization in local and large-scale cortical networks. Front. Psychol. 2:204.
doi: 10.3389/fpsyg.2011.00204

Robins, C. J., Keng, S., Ekblad, A. G., and Brantley, J. G. (2012). Effects of
Mindfulness-Based Stress Reduction on Emotional Experience and Expression:
A Randomized Controlled Trial. J. Clin. Psychol. 68, 117-131. doi: 10.1002/jclp.
20857

Ruwaard, J., Lange, A., Broeksteeg, J., Renteria-Agirre, A., Schrieken, B.,
and Dolan, C. V. (2013). Online Cognitive-Behavioural Treatment of Bulimic
Symptoms: A Randomized Controlled Trial. Clin. Psychol. Psychother. 20, 308
318. doi: 10.1002/cpp.1767

Sawant, H. K., and Jalali, Z. (2010). Detection and classification of EEG waves.
Orient. ]. Comput. Sci. Technol. 3, 207-213. doi: 10.1016/j.infsof.2008.09.005

Seo, S. H., and Lee, J. T. (2010). Stress and EEG. Converg. Hybrid Inf. Technol. 1,
413-424. doi: 10.5772/9651

Shapiro, S. L. (2009). The Integration of Mindfulness and Psychology. J. Clin.
Psychol. 65, 555-560. doi: 10.1002/jclp.20602

Sheerin, C. M., Franke, L. M., Aggen, S. H., Amstadter, A. B., and Walker,
W. C. (2018). Evaluating the Contribution of EEG Power Profiles to Characterize
and Discriminate Posttraumatic Stress Symptom Factors in a Combat-Exposed
Population. Clin. EEG Neurosci. 49, 379-387. doi: 10.1177/1550059418767583

Tang, Y.-Y., Ma, Y., Wang, ], Fan, Y., Feng, S., and Lu, Q. (2007). Short-Term
Meditation Training Improves Attention and Self-Regulation. PNAS USA 104,
17152-17156. doi: 10.1073/pnas.0707678104

Ulke, C., Tenke, C. E., Kayser, J., Sander, C., Bottger, D., Wong, L. Y. X,, et al.
(2018). Resting EEG Measures of Brain Arousal in a Multisite Study of Major
Depression. Clin. EEG Neurosci. 50, 3-12. doi: 10.1177/1550059418795578

Yaribeygi, H., Panahi, Y., Sahraei, H., Johnston, T. P., and Sahebkar, A. (2017).
The impact of stress on body function: a review. EXCLI J. 16, 1057-1072.

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.928123
https://doi.org/10.1016/S0304-3940(98)00122-0
https://doi.org/10.1097/00006842-200203000-00008
https://doi.org/10.1371/journal.pone.0071834
https://doi.org/10.1016/j.genhosppsych.2012.02.003
https://doi.org/10.1016/j.genhosppsych.2012.02.003
https://doi.org/10.1016/j.neuroimage.2012.01.042
https://doi.org/10.1007/s10880-009-9153-z
https://doi.org/10.1007/s10880-009-9153-z
https://doi.org/10.1016/j.ctcp.2009.06.004
https://doi.org/10.1038/npp.2015.166
https://doi.org/10.3389/fpsyg.2011.00204
https://doi.org/10.1002/jclp.20857
https://doi.org/10.1002/jclp.20857
https://doi.org/10.1002/cpp.1767
https://doi.org/10.1016/j.infsof.2008.09.005
https://doi.org/10.5772/9651
https://doi.org/10.1002/jclp.20602
https://doi.org/10.1177/1550059418767583
https://doi.org/10.1073/pnas.0707678104
https://doi.org/10.1177/1550059418795578
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

	The biological dimensions of transcendent states: A randomized controlled trial
	Introduction
	Materials and methods
	 Participants and procedures
	Measures

	Results
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


