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At the Memorial Sloan Kettering Cancer Center (MSKCC) in New York City, mantra
meditation has been delivered to pediatric patients at the bedside since 2011. These
patients suffer from neuroblastoma, the most common extracranial solid cancer in
childhood and the most common cancer in infancy. These tumors arise in developing
tissues of the sympathetic nervous system and too frequently, have spread (metastasized)
to other parts of the body before diagnosis. Today, standard treatment consists of
immunotherapy, antibodies engineered to bind and destroy tumors. While this approach
has increased survival rates from near 100% fatal to 80% remission, treatments are
frequent and painful. These antibodies recognize and attack a molecule that is
overexpressed in neuroblastoma, but also prevalent in normal peripheral nerves. As a
result, children receive high doses of opioids in an attempt to curtail pain during
treatment, for which they return weekly, and indefinitely. The maximum allowed dose of

opioids does not spare them from intense pain.



Mantra Meditation as Medical Intervention

Since meditation has been shown in randomized controlled trials in adults to reduce the

feeling of pain, a leading team of researchers was established to study the effects of mantra
meditation in this acute clinical setting for young children. Leading the team are doctors Sonia
Sequeira, PhD, and Mahiuddin Ahmed, PhD, from Memorial Sloan-Kettering Cancer Center.
They hypothesized that this form of meditation may be most effective because it is musical, easy
to learn, easy to monitor and beyond language barriers. The meditation program consists of
gentle stretching (this was important because children remain in bed for long periods of time),
breathing exercises (pranayama), mudra (vayu, middle pillar, walking tattva) and mantra
(typically Dr. Joseph Michael Levry’s RaMaDaSa Adagio, Guru Ram Das, and I Am
recordings, which the children really enjoyed). Most sessions begin 20 min. before antibody
therapy, and continue for 30 min. or more as pain starts to peak, lasting for about an hour.
Parents and translators for international families invariably join and enjoy the practice. Children
as young as 3 years of age were able to complete an 11 min. session of chanting, irrespective of
language spoken. The conclusions of this pilot study were that mantra meditation is a feasible
clinical intervention in children 3-13 years of age. Moreover, a single session of mantra resulted
in a 14% reduction of nurse-administered opioids. This is greatly significant over the course of
repeated treatments. These results were published in the Journal of Pediatric Oncology and
Hematology.!

Looking at the future of mantra meditation as medical intervention, and with the support of the
department of pediatrics at MSKCC, the investigators are planning a larger study to research the
efficacy of mantra in this population. Specifically, we are interested in looking at duration of
disease remission and survival using biological measures. Will training of vagal tone help
achieve disease remission in SNS tissues? Will sound meditation reduce biological markers that
predict poor outcomes and survival? To help answer some of these questions, the investigators
recently initiated a pilot study in healthy volunteers to better understand the mechanisms of
sound meditation, and hopefully translate the findings to the cancer and pediatric population.
We look forward to sharing the full findings at the end of the study.

Gaining a Newfound Appreciation for
the Mathematics of Healing Music

The stately chords and melody of Johann Pachelbel's "Canon in D" are familiar to millions

of listeners but it is not the piece’s notoriety that earned it a star role in
Dr. Joseph Michael Levry’s highly acclaimed Ra Ma Da Sa (Adagio) recording. Merging his



extensive background in engineering with metaphysics, Dr. Levry appreciated the mathematical
perfection Pachelbel infused into the composition, as did Alissa Crans, associate professor of
mathematics at Loyola Marymount University. Indeed, Divine Spiritual Wisdom is the
mathematics of spirituality and the deeper one studies the universal laws the more one cannot
help but marvel at the inherent poetry of numbers. Crans was able to translate Pachelbel’s
famous melody into a mathematical equation, which she then expressed as a geometric pattern,
revealing that the form possessed dihedral symmetry.? An abundance of dihedral groups can be
found in nature, from the shape of a snowflake, to the body of a starfish and even to the
conformation of DNA molecules during protein synthesis. For her discovery, she won the
National Merten M. Hasse Prize at the Mathematical Association of America meeting in 2011.

This explains why Pachelbel’s Canon, although a simple melody to our naked ear, is actually
deeply complex, its polyphonic and a homophonic texture leaving us clues to its grander origin.
The melody produces a feeling of peace and harmony that can only be described as a “coming
home,” a home many of us may have since lost touch with on our evolutionary journey. Like
twins growing up in two different families we cannot help but love the warm embrace of
Pachelbel’s Canon each time we experience our harmonious reunion. Indeed, according to a
2001 study conducted at the Monash University in Australia, the simple act of listening to
Pachelbel’s Canon completely prevented increases in anxiety, blood pressure, and heart rate in
the midst of being exposed to cognitive stressors, compared to subjects that did not have the
protection of the “mighty Canon.”® Among other prominent research is a study that showed
patients' heart rhythm became more organized and improved after listening to this melody.

By now you have probably paused reading this article to find and play a copy of your own
Pachelbel’s Canon. It appears that the benefits of this classical piece are endless, and when it
comes to Dr. Levry’s music there are no coincidences. By seamlessly layering the ancient
healing mantra Ra Ma Da Sa over this already very soothing melody, the result is a
revolutionary piece of music that is unmatched in its ability to restore our health. What makes
this recording so potent is that instead of using the original walking bass harmonic progression
used by Pachelbel, Dr. Levry uses alternating “root” chords with chords in which the 3rd of the
chord is in the bass making it a first position chord. The interval between the harmonies of the
mantra and the baseline chords creates the famous Golden Ratio or Fibonacci number (0.618),
also found in Leonardo Da Vinci's Vitruvian Man. The Golden Ratio, also known as the Divine
Proportion, can be found everywhere throughout our human body. For instance, measure the
distance from the tip of your head to the floor, then divide that by the distance from your belly
button to the floor, and the number you will come up with is PHI. The number PHI can be
derived from the Fibonacci sequence. Pythagoras venerated this symbol and the golden ratio.
Ancient mystics along with scientists proclaimed PHI or 0.618 as the Divine Proportion. This
marvelous piece of music applies this beautiful and Divine number for healing.



The underlying basic structure of Dr. Levry's Ra Ma Da Sa is the descent 3- ?(with the 2 on its
way to i ). The same two-bar bass line and harmonic sequence is repeated over and over, for a
total of 28 times. From the standpoint of the science of numbers, it is a continuous ascension and
descension from Earth to Heaven and Heaven to Earth. According to Divine Spiritual Wisdom,
this mathematical pattern outlines the metaphysical law of healing, first recorded on Hermes
Trismegistus’ Emerald Tablet, the earliest written historical record of the metaphysical principle
of transmutation. It reads, "Ascend with great sagacity from Earth to heaven, and then again
descend to Earth, and unite together the powers of things superior and inferior." The Emerald
Tablet (Tabula Smaragdina), was highly regarded by European alchemists as the foundation of
their art and its Hermetic tradition because it contained the secret of transmutation. When
applied to healing this process, simply stated, is the changing of a sick body into a healthy one.
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The same eight chord progressions are used in a sequence throughout the Ra Ma Da Sa and
Pachelbel’s Canon composition, which is arranged as: D major (tonic), A major (dominant), B
minor (submediant), F# minor (mediant), G major (subdominant), D major (tonic), G major
(subdominant), and A major (dominant). According to the law of correspondence, each note has
a correlation to a part of the human anatomy. What is fascinating to note here is that the first
note, D major, activates the mind and nervous system and the last note, A major, stimulates cell
and tissue repair. It would seem that Dr. Levry’s Ra Ma Da Sa seeks to reeducate the body,
activating its innate healing process by continuously presenting it with the blueprint to health
encoded in a simple, beautiful melody. In light of these new findings it is easy to gain a
newfound appreciation for this deeply healing CD.

The power of prayer and meditation in their application for healing has a long history of being
proven effective not only by countless personal accounts but by medical research studies
conducted around the world. A study conducted at the San Francisco General Hospital, for
example, looked at the effect of prayer on 393 cardiac patients. Half were prayed for by
strangers who had only the patients’ names. Those patients had fewer complications, fewer
cases of pneumonia, and needed less drug treatment. They also healed quicker and left the
hospital earlier.  In our 21st century understanding of energy and intention it is important to
note here that the healing benefits of prayer and meditation are not limited by distance. A prime



example is Dr. Robert Mirshak’s experience with the Ra Ma Da Sa recording. Dr. Mirshak was
visiting his father, who was lying in the hospital at that time with a severe heart problem, unsure
whether or not he would live. That evening, his wife called to tell him that a group of people
was going to do a meditation to send healing energy to his father with the help of the Ra Ma Da
Sa melody.

Dr. Mirshak was touched by such news. Holding a Doctorate of Musical Arts in Vocal
Performance, he had a scholarly appreciation for the healing melody and, although skeptical,
welcomed such a kind gesture: “Unbeknownst to my father, at the exact time the chanting was
happening, my father said he saw Angels, sat up in his hospital bed and talked about how
beautiful the light was at that time. He didn’t believe that this experience could be possible and
honestly, neither did I. Two days later, my father was released from the hospital with the doctors
and our family completely perplexed by his sudden recovery. The doctors didn’t know how he
could have recovered so quickly. My father’s heart has been strong and healthy ever since. This
event has changed both my father’s life and mine forever. Ever since then he has been a
different person.”

The New Medical Frontier

Can the change in breath rate during sound or mantra meditation result in significant

improvements in brain performance and innate immunity? To answer this question doctors
Sonia Sequeira, PhD, and Mahiuddin Ahmed, PhD, from Memorial Sloan-Kettering Cancer
Center have launched a randomized, controlled study of the effects of sound meditation on gene,
brain, heart, immune and autonomic activity. The research team randomly assigning 30 subjects
of varied meditation experiences to 3 different mantra designs. To put the practice into
perspective, a normal person breathes at a rate of 10-14 breaths/minute; the vagus nerve, which
is responsible for replenishing our energetic and immune resources after a stressful event, is
activated when breath is reduced to 7-5 breaths/minute and these mantras (Dr. Levry’s Sat Nam
Wahe Guru, Guru Ram Das and Ra Ma compositions) reduce the breath to 3.5-2 breaths/min.
We hypothesize that this significant change in breath rate will not only induce the relaxation
response responsible for significant changes in heart, brain and gene expression (Jacobs et al.,
1996, Lazar et al, 2000, Benson et al, 1975, Dusek et al, 2008) but cause profound, unique
changes to brain connectivity and performance through vagal input with long lasting impact on
endocrine and innate immunity. This is to our knowledge, the first study to take an in-depth look
at the mechanistic effects of sound meditation.
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Intervention

Preparatory st Prayer of
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3 min 11 min 6 min
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Thus far, 10 subjects have been enrolled into this study, and had their baseline covariance
evaluated (factors that may affect outcomes such as age, meditation experience, health, left-
handedness). The investigators compared subjective measures of mindfulness, physical and
emotional health, human connectedness, before and after a 40 day intervention. They also
measured the subject’s ability to solve problems, and make decisions. At start of study, subjects
were connected to EEG and EKG systems for real-time measure of brain, heart and autonomic
activities for the duration of 20 min, while meditating. Subjects were then asked to practice at
home and maintain a diary of their completed assignments. After 40 days, they returned for a
final session, recorded by EEG and EKG. Saliva samples were collected at baseline and follow-
up, for RNA, DNA and immune modulator analysis. The data is still being processed, however,
we are already able to observe interesting trends. Those subjects that have a long-standing
practice of meditation, scored highest in mindfulness and problem-solving measures compared
to novices. They also had the highest vagal tone at baseline suggesting that they acquired
resilience over the years with long-lasting effects. This also suggests heart dominance over brain
processing. Brain activities in the different bands are remarkably synchronized during mantra
meditation, and we are able to see very different signatures during pranayama, mantra and
prayer. Next, this data will be compared with novice practitioners, and the differences in novices
before and after a single session of sound meditation will be observed, as well as before and
after 40 days of practice. This will reveal how sound meditation builds physical and emotional
health after a 20 min/day, 40 day practice. Brain and heart activity will be correlated to
significant immune molecules, specifically those molecules that are impaired in chronic disease
such as cancer and cardiovascular risk. The research team will use these measures in their
pediatric project at MSKCC. This project has generated interest in the Pediatric Pain and
Palliative Care Unit and the adult Integrative Medicine department, which have invited the team
to collaborate in other populations.

In the summer of 2015 the meditation research team was invited to teach sound meditation to the
pediatric nursing staff at one of their wellness meetings. It was so well received that a monthly
morning meditation program was immediately implemented. Based on this program, there will
be a study to investigate the effects of sound meditation on nurse burnout and quality of life.
Fundamental to the overarching goal of providing the best platform for recovery and healing to
patients, there are now plans to study the effects of this practice on pediatric surgeon burnout,
quality of life and patient trust in physician measures.



Establishing the Institute for Meditation Sciences:
Creating a healthier future through medical research on
the effects of mantra meditation practices in clinical settings

To provide an entity and framework to these research programs, the Institute for Meditation
Sciences was formed as a 501¢3 not for profit organization. To fulfill an unmet need in the
scientific community, the Advances in Meditation Research Conference Series was created in
2013, inclusive of different meditation traditions. In September 2015, we received 20 speakers
from the US, Canada and India, 155 participants from 5 continents at Memorial Sloan Kettering.
The conference has become known for its scientific rigor and open-minded approach to ancient
teachings. 20 papers are being written for publication in the Annals of the New York Academy
of Sciences that report findings that impact our understanding of aging, pain, social well-being
and predictors of disease.
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