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Drumming and Healing: Exploring the connections between multiple simultaneous rhythms, brainwave states, and expanded consciousness

Introduction


Music, rhythm, singing, chanting, drumming and dance have been used to enhance mood, induce non-ordinary states of consciousness, draw people together in communities, and create healing since any of these expressions were created.  Drumming in particular has been used to powerfully and viscerally move the body and its energies
, change consciousness
, and provide a means for the shaman to travel to the spirit
.  With the technologies available in the 21st century and current learnings about the structure, function and energies of the brain and its connection to mind, there is a great opportunity to study the relationships between rhythm and consciousness.  More particularly, this paper will explore the connections between expressing and receiving multiple simultaneous rhythms, resulting brainwave states, and expanded consciousness.


I will study how the electrical activity at the outer surface of the brain, as measured by electroencepholagraph (EEG) device, is related to both the playing of, and listening to, drum rhythms.  In particular I am interested in how brainwave states are created by playing and hearing West African drum ensemble music, an area of my expertise.  I propose that there is a signature pattern of brainwave activity that reflects a particular consciousness, and that this consciousness and its signature is related to expanded states encountered in meditation and in healing.  Based on my personal experience I will relate what I believe is happening when one drums multiple simultaneous rhythms, and why this phenomenon is related to a dynamic relaxation and certain elements of the healing state.  

Background and Personal Experience


I have been drawn to rhythm for almost as long as I have been forming memories in my life.  The first visceral experience with rhythm I can remember came when I began adding an extra scuff beat with the heel of my shoe to the swinging, cyclical pattern of my walking, on my way to school when I was five years old.  It was as though there was extra energy within me that I needed to bring out, to match the excitement I felt rushing through me from all the sensations of being alive as a child.  This may also have been the first time I experienced resistance to my rhythm affinity from my parents, who were surely displeased at the rapid wearing of my shoes.  This inner longing to match my personal, unique expression with an undoubtedly universal sense of rhythm and pulse every living being shares, has inspired me to this day.  It gives me a strong sense of belonging, of knowing my place in the universe; it connects me deeply to a lineage of drummers, shamans and healers; it satisfies my need for creative expression; it has given me a clear vehicle for serving others; it has helped me connect to the safety of the earth as well as the beauty of my inner essence, healing me on many levels; and it has been so much fun!


I came to the drum rather late for someone who would make a living in music.  Although always strongly drawn to music, beat, and drumming, I did not get my first drums until I was 20 years old, halfway through college.  I completed my formal education in electrical engineering in 1986, and began working as a project engineer.  However I always knew this was not my passion, and, with great courage, quit my job in 1988 and began taking my first drumming lessons.  I had an open-ended plan to see if I could make it in music by putting all my energies into drumming, and if I failed I could go back to the corporate world.  I played in mediocre garage bands, then better bands, made recordings, and did some touring. 

 West African ensemble drumming


 In 1992 I decided to move to Atlanta, and within a few months had an experience that would completely change the direction of my life.  I attended a West African dance class that featured live drummers playing for the dancers.  Upon walking into the class, I was electrified and transformed.  There was a level of energy, consciousness and communication that I had never felt in drumming before.  An ancient, non-verbal language and heritage was connecting the drummers, dancers, ancestor spirits, and soul of the earth.  Multiple, interlocking rhythmic cycles were being played simultaneously in a continuous stream by a number of djembe and dunun drums of the ensemble- yet the overall expression was not static but vibrantly alive, breathing and pulsing.  There were signals played by the lead drummer which communicated changes to the dancers and the drummers.  I had been playing drums for many years, yet I could not 'make sense' of these rhythms and how the overall expression of the music was put together from the many parts.  I committed to going to this class every week, and began to learn from the drummers.  I apprenticed to a drum-carver, made my own djembe, and began developing my listening, playing and comprehending skills.  Within a few months I joined a performing group, gradually became assistant director, and eventually began teaching others in my own classes.


In my early years of teaching, I saw that students were drawn to me because I had such a good understanding of the rhythm patterns.  I could clearly break down the music into component parts, teach them, and then guide the group into putting them together to make the 'big picture' of the music.  As I matured as a teacher I saw that this method was rational and linear and had limitations.  I realized that the more I felt and embodied the music within, in my being, the better the students would really appreciate the deeper aspects and feel the rhythm themselves in their bodies, and not just 'know' the music in their heads.  And it is these deeper aspects of rhythm  which, I have come to learn, truly have the ability to heal, and which hold the connections to meditation and healing.  It is the concept of "simultaneity", and the expansion of consciousness required to grasp, embody and express simultaneity, which has come to be my passion.


The signature element of West African djembe drumming is the simultaneous playing of multiple related and interlocking rhythm phrases by a number of drummers.  In a typical ensemble there are three dunun (bass drum) and three accompaniment djembe (hand drum) players.  The dunun player beats, with a metal nut in one hand, a rapid rhythm line on a metal bell mounted on the drum, while playing at the same time notes on and between the bell notes, with a stick on the skin of the drum with the other hand.  Therefore just in the dunun section there are six interlocking rhythms.  The hand drummers each play different rhythm cycles, which interlock and generally 'speak' their notes in each others' spaces.  Acute listening and sensitivity to the others' tempos and phrases is a primary requirement.  To make the music come alive, each player must be able to hear and play not just one's own rhythm, but also feel and hear the many other interlocking rhythms shaking the very air around the drums.  In other words, one must not only know one's part, but also know intimately how one's part fits into a larger picture.  The concept of the hologram is pertinent and analagous to this drumming paradigm.  In holographic projection, as you break down the original image plate into more and smaller pieces, you can still recreate and holographically project the entire original image by beaming a laser through one of the pieces, but the image gets hazier as the pieces get smaller.  The whole, original image plate will make the best projection of the original object.
  Similarly, one drummer playing one rhythm in isolation will be creating a certain, limited portion of the music; whereas six drummers playing all the rhythm lines together will be best recreating the original, full orchestral sense of the music.  And most interestingly to me, the music is best felt and understood, and best comes alive, when each drummer hears and holds all the rhythms simultaneously in her inner ear.  This can only happen when she expands her consciousness in order to transcend the thinking mind, which wants to 'figure out' how to 'do' it, and truly surrenders, embodying and joining the living pulse of music.


In the culture of West African societies from where this music springs, the music serves as a beautiful model for how so many people are able to live so closely together.  Several of my drum teachers have explained it this way: when there are several rhythms that seem to be violently crashing together in your ear, you are probably just focusing on your own part, and not opening your ears enough to hear the overall resultant rhythm being created.  And as you learn how to hear the multiple rhythms more gracefully, as you go through life the seemingly conflicting forces and energies always flowing toward and through you will simply become like music, and everywhere you go no matter what happens it will be a party!


More seriously, there are universal elements here which can apply to anyone's state of consciousness and, I believe, lead to more health and well-being in many modes of practice and creative expression.  In general, in the school system in which I was educated as I grew up, emphasis is often placed on analysis; the comprehension of something by reducing it to its smallest component parts.  This can be done by focusing on one thing, which requires the exclusion of many others.  In my experience of teaching West African ensemble drumming, this is the approach which Westerners, or non-Africans, most often apply first, which is doomed to fail.  However, it is a necessary phase through which the student must pass.  Given enough desire to learn the music, the student will become open to the possibility of a previously unknown way of learning.  This new way involves relaxing the analytical mind and transcending the ego structure's desire to 'get it right.'


I believe there is a way the mind can be employed in the reverse direction for learning, involving holding in awareness multiple simultaneous stimuli, which requires an expansion of conciousness and can lead to a dynamic meditative state.  And I contend that this has correlations to the state which healers employ when giving a healing, and may also relate to the state a client is in when most receptive to healing.  Furthermore, in my experience this type of learning through openness and energetic transmission has been an important part of learning the healing skills at BBSH.

Personal experiences with drumming and energy-consciousness system


I have long known that drumming was an experience that affected all levels of my being, and prior to my studies at BBSH I would have said that drumming involved my body, mind and spirit.  I now have an even clearer understanding of how it involves my entire energy-consciousness system, from the pleasure of my soul or core essence, through my level of intention, into all the levels of my auric field, and through all the cells of my physical body, culminating in my hands transferring the kinetic energy of movement through my drum into the sound of the universe.  


CORE STAR:  There has been, as long as I can remember and long before I had any words to describe it, an impulse in the depths of my soul to pay attention to rhythm, to express rhythm, and to join in rhythm with all that there is to create the greatest sense of joy possible.  It has been through drumming that I have experienced the fullest sense of my core essence.  When I am open and fully connected to myself, other musicians with whom I am playing, and those listening, is when I most fully experience the presence of the divine.  There is a way that the simple sense of steady rhythm carries a deep connection to the divine for me.  It helps me transcend my ego and mental bodies and allows me to expand to connect to universal consciousness, and the knowing  that we are brilliantly unique glittering fragments of the One.  I live for the moments, an hour or more into a groove, when I drop into a deeply relaxed inner place, even though I am sweating profusely and my body is working furiously; and the rhythm begins to play me.  In this place I am  more aware than ever of my connection to all there is, and I can sense the perfection in the core stars of the drummers, dancers, and all who are present.  In this place I have received wordless guidance for my creations and life directions, and I have a few times received guidance for clients  in healings through the form of simple rhythmically chanted phrases.   


I have learned through teaching and performing that my essence becomes very full and open, and that this is attractive to others.  I have also learned to create healthy boundaries for myself in this, as there have been times when others want to feel more of my essence, when what they are deeply longing for is to experience more of their own.  And having this knowing, I have evolved the way I teach.  I used to try to put more of my essence into teaching and performing situations, but learned that this was tiring and that I have real limits.  Now my intention is to create environments of rhythm where people can safely experience their own natural inner rhythms, and I encourage them in these places to feel more of their own unique essence.        


HARA:  I have found that a very deep sense of intention has been required for me to create a commitment to drumming, so I could transcend powerful family and societal expectations, change my life, and honor how deeply I felt this impulse in my soul and to drum as much as I could.  And I know that it was at the level of hara that I created an entirely new life and career for myself, even though I did not have this language for it at the time.  There were many obstacles and difficulties, and each time one came up I found a way to align with my truth and my longing that this was what I most loved to do.  I made commitments to my drumming practice and spent one to two hours every morning with it for years  And once I realized that just playing drums would not be enough to pay my bills, I began to create a variety of ways that would support me financially which involved some aspect of drumming.  I began teaching; I learned how to make and repair drums.  I created an educational and cultural program to take into schools.  I made myself known in circles where I could be hired to play on recordings.  And by aligning with my intention, I created a vibrant and interesting life and found myself in a rich community of artists.


There is also a deep level of intention required in the profound act of playing music with others.  To open oneself to the expression of another and communicate on levels beyond words and thoughts requires openness and vulnerability, and great trust.  To expand to hold the levels of trust, conscious listening, expressive communication and divine connection and inspiration, all at the same time, requires a very strong intention and grounding to be safe and present.  And doing all these things allows one's core essence to flow through effortlessly, to bring pleasure to oneself and others.   Many years ago when I was first playing in bands, I understood that when the connection among the musicians is full and effortless, our playing was relaxed and we had transcended ego and thinking, there was an additional, invisible member of the group that would come in and hold the center of the space.  I feel that this is the presence of the divine that the poet Rumi calls 'the friend.' I have heard others call it an Oversoul.  In Brennan Healing Science I believe this is the group hara, the strong line of intention around which the group identifies and organizes in its collective intention.  It's very important to work with the group hara in any shared creative endeavor.


AURA:  Drumming engages my awareness on all levels of my energy field, by connecting me to divine mind and giving me a strong sense of purpose in life, to bring forth my joy by serving a community; by providing the bliss of feeling god in movement, dance, singing, color, rhythm and celebration; by allowing me to plug into the divine template of perfection in the vibrational levels resonant at all levels of existence and consciousness; by helping me create divine, joyous relationship to other drummers and dancers, teachers and students, listeners and singers, animals, plants, rocks, rivers, stars and planets; by challenging my mind to learn the many songs, rhythms and dances of a culture, and to understand how to fit into and play rhythms in a very complex system; by allowing me to bring forth my own fire and sensuality in a healthy way, with a community of others doing the same; and by teaching me about grounding, and how to connect with the earth, so that I can be safe here in my way, with my unique expression and know what it's like to feel I am in a human body.  


PHYSICAL:  Drumming has taught me correct posture, breathing, stamina, coordination, listening, entrainment with a group, among many other things.  The act of music-making stimulates the brain in healthy ways: the corpus callosum, the bundle of fibers connecting the two hemispheres of the brain, is larger in musicians than in non-musicians, and the density of dendritic connections in the primary auditory cortex is enhanced with music listening.


Specific areas of the brain are stimulated by rhythm in music.  In particular, it has long been known that the cerebellum, evolutionarily the oldest part of the brain, is involved in timing and in coordinating movements.  Much more recently, it has been discovered that the cerebellum is also involved with emotion, as it has massive connections to both the amygdala- involved in remembering emotional events- and the frontal lobe, which is involved in planning and impulse control.  It has also been found that the cerebellum is activated when people listen to music they like, versus music they don't like, and especially when they listen to music versus noise.

Connections between drumming and healing



I have found some powerful connections between the skills and states of awareness I developed playing and teaching drums, and those I have learned studying at BBSH.  Many of these are related to holding multiple concepts in conscious awareness simultaneously.  I believe holding more than one thing in awareness requires an expansion of the consciousness, which in general terms requires a relaxation from normal, single-point, tightly focused awareness.  Just the playing of ensemble music of any kind requires the ability to hear what one is playing on one's own instrument, while hearing what others are playing so that the music can be synchronized together in time and tempo.  In ensemble drumming, this phenomenon is carried to an aesthetic pinnacle, so that the music has created within it a living motoric force that propels it and the dancers forward, vibrantly bound together with the drummers in deep energetic connection.   Further, in teaching the music to a class or leading a performing ensemble, I have found that I have needed to develop yet another level of listening.  I have to not only hear my part and the various parts the group members are playing, but also the general state of the overall collective groove so that I can support or strengthen it as is required.  There is also a way I am attuned to the audience while performing to sense their engagement with the music, to give them more of what seems to please and excite them and less of that in which they are less interested.


I learned more specifically what was happening in my energy system when I first drummed at BBSH, at the school dance at the end of my first freshman week.  I presenced in my awareness the energetic structures I had been studying: the strong grounding to earth, which I had felt kinesthetically for a long time while drumming, but did not describe it in words; the expanded awarenesses mentioned above, which help me connect to myself, the other drummers, and the dancers; and most strikingly, a sense of energetic flow, in which I felt the earth energy coming up through me, centering in my heart chakra, going out through my hands and through the drum, and into sound vibrations which connected to all the dancers and listeners.  This connection and flow then returned to me through the pleasure of the dancers and their expanded fields, sustaining me and supporting my continued playing.  I really understood how the drummers in West Africa could play for ceremonies that last multiple days, not stopping, continuing to be energized by this open flow of earth and universal energy moving through the communal celebration.


Similarly, there are many opportunities while doing healing to expand one's awareness to hold many things simultaneously.  At a basic level, one must always be strongly grounded and connected to earth and physical energies, because one is going to be bringing many vibrations of higher frequencies through oneself for the benefit of the client.  The more consciously connected the healer is to grounding, I have found, the more one can bring through all the levels of energy that are required at any given time in the healing.  When a healer is holding states of being, she is holding multiple levels of the field simultaneously, up to all seven levels of the aura for the skill of unfolding and enfolding.  In third year we learned chakra restructuring, which to me is very similar to playing the two rhythms of the dunun; stabilizing (or anchoring the rhythm) with the left hand, while doing the restructuring work (beating out the rhythms and variations of the music) with the right hand.  In the senior year we are experiencing Multi-Dimensional Core Contact, in which we are holding all four dimensions of being simultaneously and learning how to allow them all to support each other and be integrated into our conscious awareness- yet another skill which drumming has helped prepare me to learn.


At the least specific levels of comparison, there is a subtle and beautiful analogy between drumming and healing that relates to the paradox of being and doing.  There are exploratory questions I often ask my students, when they are lying relaxed on the floor after a session of simultaneous stepping, chanting and clapping of rhythms, which might ask, "Does the rhythm have a beginning and an end?  Do we really create rhythm, or do we simply need to join a groove that is already there?  Where is the rhythm- in your ears, your body, your energy, 'out there' somewhere?"  Paradoxically, it is by listening to our own inner rhythm that we can more deeply connect to the rhythm of a group and entrain to its pulse.  Eventually, given enough time and practice, one can relax to the point that one becomes taken over by the group rhythm, and then one is played by the rhythm, and carried by it, not the other way around.  Similarly when doing healing, one must always be asking the question, what is there for me to do here, and how must I be?  Is it an action that is needed here, or is it more important for me to hold a state of being?  And then with practice and maturity comes the realization that both must be present at the same time.  A healer must hold a very full and present state of being, while proceeding with the steps of any healing skill.  This is a simultaneous outgoing  and ingoing of consciousness.  It is my hypothesis that an energy system will entrain to a higher vibration through sympathetic resonance, whether in healing or in drumming, and that the use of EEG data can reveal specific brain states created in the movement to higher vibrations.  The following research details my efforts to prove this hypothesis.

Description of what EEG records



An electroencephalograph (EEG) records the electrical activity at the outer surface of the brain, through the placement of sensors on the scalp and the recording of what they pick up, either by pens on scrolling paper, like an earthquake seismograph, or more commonly now, digitally in a computer program.  The electrical activity recorded is produced by the chemical reactions taking place in the brain cells, reflecting the activity taking place in neuron groups found in the cortex, or outer layer, of the brain.  This energy emanates through the skull and is picked up by a network of specifically located sensors mounted in a tight-fitting, stretchy cap which is worn directly on the subject's head.
  


In the early years of EEG technology, when the scrolling paper method was used for data collection, an analyst would be required to read through long reams of data searching for abnormalities in waveforms, which was slow and tedious work.  With the use of computers, the EEG data is now stored in digital files, to which computer programs of analysis can be brought to bear, making the data much more accessible and analysis much more efficient and powerful.  This digitized EEG technology  is now called Quantitative EEG, or QEEG for short.  Data from QEEGs can be readily compared to the subject's baselines, to other subjects, or to large database samples of individuals known to have normal EEG recordings.


In general, through years of EEG recordings and analysis, several frequency bands have come to be identified.  They are as follows, from highest to lowest frequencies:

Gamma- 30-70 Hertz, related to the processing of various external stimuli, and the grouping of the stimuli into a coherent whole.

Beta- 13-30 Hertz, related to normal, awake consciousness, focused concentration, and daily activities and functioning.

Alpha- 8-13 Hertz, related to heightened awareness and relaxed, open concentration, as alpha waves become increased in areas of the brain not needed for specific tasks.  In other words, they act as suppressors of non-essential areas, so the brain can focus.  Associated with relaxed wakefulness, free association, creativity; they appear immediately upon closing the eyes.

Theta- 4-7 Hertz, related to the hypnagogic state which occurs as one falls into a light sleep.  Also associated with hypnosis, visualization meditations, and the forming of memories

Delta- 1-4 Hertz, related to deep sleep and the paradox of the brain activity being extremely slow and consciousness almost non-existent, while the body is still awake and active.


It is important to note that there is never only a single generalized state in which the brain exclusively holds one of these frequencies.  Rather, the brain is continually and dynamically shifting in and out of these various states, at various levels of power, across its many different areas.  The use of an EEG is especially suited to measuring electrical brainwave activity as it records in real time, and therefore can very closely track the brain's shifting patterns.

Design of Experiment



This EEG research was made possible through my long friendship with Mr. Tom Harris, youth counselor and Director of Therapeutic Drumming for ten years at Inner Harbour Hospital.  Inner Harbour is a non-profit residential treatment center for troubled teenagers, located outside of Atlanta, Georgia.  In 2006, Inner Harbour created a neurofeedback laboratory to assist in the treatment of patients, and when I told Tom about my research ideas for this paper, he invited me to co-create with him an experiment to assess states of consciousness as affected by drumming.  He 

will also be using the results of this experiment, as a pilot study at Inner Harbour, to support further research into the efficacy of his Therapeutic Drumming Program with teenagers at the facility.


Others involved in the research were Keaton Manners, lab technician who connected the EEG instrumentation to subjects and collected data; Dr. Emily Stevens, director of  Neurobehavioral Consulting (www.neurobehavioralconsulting.com), who provided consultation on experiment design and data interpretation; and Dr. David Cantor, president of Psychological Sciences Institute (www.psycscienceinst.com) who provided data analysis.


The equipment used in the Inner Harbour neurofeedback lab is the Cadwell Easy II, full-cap QEEG device.  Data analysis was done with Neurometrics and the NYU Database, which was developed by Dr. E.R. John at the Brain Research Laboratory of New York University Medical Center.


The subjects of the experiment were four healthy, adult, right-handed males who have similar abilities playing West African drum music, and in fact have studied with many of the same teachers.  Their participation is voluntary and none are being paid.  The years of drumming experience will range from 15 (myself), to 12, 10 and 3.  All are able to play two rhythms simultaneously.  


The study involved the recording of data files for each subject, while each followed a specific sequence of resting and activity periods.  The sequence was as follows: 


1. Ten minute baseline: Recorded data with subject in stillness, minimal physical and cognitive activity, five minutes with eyes open, followed by five minutes with eyes closed.  This became the reference baseline, or B1.


2.  Passive response to West African drumming arrangement (listening to drumming):  subject spent  five minutes listening to recorded drumming music.  Recording chosen was 'Dalah', track #1 on Mamady Keita's CD recording entitled 'Mogobalu'.  This is a representative recording of traditional West African percussion ensemble music.


3.  Five minute baseline: Recorded data with subject in stillness, minimal physical and cognitive activity, with eyes closed.  (B2)


4.  Active response to drumming: subject played a commonly known accompaniment rhythm to the well-known composition 'Kassa.'  Rhythm played with both hands on a djembe drum.  This is not an example of MSR, however, as only one rhythm is produced, and hands are always playing in alternating strokes, never both simultaneously.


5.   Five minute baseline: Recorded data with subject in stillness, minimal physical and cognitive activity, with eyes closed.  (B3)


6.  Active response to MSR1: subject played a commonly known bass drum rhythm, the dununba part for Kassa.  This involves the subject playing a rhythm with a small metal nut held in the non-dominant (left) hand, on a metal bell mounted on top of the drum body, while simultaneously playing a synchronized but different rhythm with a drumstick held in the dominant (right) hand, on the side (skin) of the drum.


7.  Five minute baseline: Recorded data with subject in stillness, minimal physical and cognitive activity, with eyes closed.  (B4)

Hereafter, the terms 'B1' will refer to the first, reference baseline; 'B2' to the data recorded after listening to drumming; 'B3' to the data recorded after playing the single rhythm; and 'B4' to the data recorded after playing MSR.  Each subject had data recorded for all these segments.  Also, MSR1 is the segment every subject did playing two simultaneous rhythms on the dunun; MSR2 is the advance segment in #8 below which only I did.

             In addition, I wanted to gather data on my own state of being while holding an advanced MSR, as well as holding MultiDimensional Core Contact, a Brennan Healing Science skill which involves simultaneity.    Therefore, additional data was recorded on myself as follows: 

            8.  Active response to advanced MSR.  (MSR2)  Recorded five minutes of data while playing two distinctly different but related rhythms:  in my non-dominant (left) hand I played a simple repetitive shuffle rhythm in eighth note triplets, while in my right hand I played the well-known 12/8 clave bell pattern known as 'short-bell.'  (It's counted as "ONE, two, and-one, two, three, and-ONE, two, and-one, two, three" etc.)  Simultaneously I tapped my left foot on the downbeat pulse to bring in a third simultaneous rhythm.

           9. Five minute baseline: Recorded data with subject in stillness, minimal physical and cognitive activity, with eyes closed.  (B5)

         10. MultiDimensional Core Contact:  (4D's)  Recorded five minutes of data while I held my state of being in MultiDimensional Core Contact.  This Brennan Healing Science Skill involves the simultaneous awareness of oneself in the dimensions of core essence, hara, aura and physical body.  

         11.  Five minute baseline: Recorded data with subject in stillness, minimal physical and cognitive activity, with eyes closed.  (B6)

Data and Analysis:


The following terms apply to the discussion of the data: 


-- The NYU database was used in the analysis of the data taken in this study.  It is a collection of data from more than 15,000 people with healthy, normally functioning brains who have been carefully screened and tested.  This database has been compiled by researchers in New York University's Brain Research Laboratory over a span of more than 30 years, involving thousands of subjects from 15 countries, normalized for age and confirmed to be independent of ethnic and cultural influences.  The NYU database is widely recognized as the largest reference in this field.


-- Monopolar Z-scores are scores relative to the normative NYU database and are expressed as standard deviations from the norm, with positive and negative values indicating levels above and below the norm, respectively.


-- Monopolar Power is the absolute value read at each electrode, expressed as microvolts squared.


A single, 5-minute QEEG reading generates a tremendous amount of data; with the equipment we used, there was data taken with 19 separate electrodes on individual sites on each subject's head, and the summary tables generated for each reading included data points in the beta, alpha, theta and delta ranges for each electrode, as well as various combination and comparative calculations.  With the time available for analysis and interpretation, it was decided that the best approach was to visually scan the data (both numerical tables and brain maps) and look for patterns, based on the consultant's extensive experience and best first presumptions about where to look, given the study's parameters and focus.  


The first frequency band examined was alpha, looking for a trend over the progression of the various activities studied- at rest, listening to drumming, drumming a single rhythm, and drumming multiple rhythms.  A specific pattern was quickly noticed.  For three of the four subjects, there was a significant increase in alpha in the frontal area of the brain.  This increase was fairly steady and increased as the subject progressed through the activities tested.  For example, Subject 1 (S1) showed monopolar Z-score values for alpha of 0.30, 0.33, 0.55 and 1.25 at Fp2 ( the right frontal brain polar site) over the four segments, from B1 to B4.  This is almost a full standard deviation in increase.  It's noteworthy that the largest increase came in B4.  Increases close to a standard deviation are also seen at the Fp1, F3, F4 and Fz sites for this subject (see the full data tables and the Electrode Placement Map in the index for more specificity.)  Subject 3 showed monopolar Z-scores of alpha of 0.61, 0.6, 0.92 and 0.92 at the same site Fp2; Subject 4's scores at the same site were 1.5, 1.64, 1.63 and 2.02.  For these three subjects there was a marked and gradual increase in alpha over all five frontal sites.


Subject 2 presented a different alpha pattern at the frontal sites.  This subject began high in frontal alpha and remained very steady over the course of the testing.  In fact, his monopolar Z-scores for alpha began higher in his B1 than any of the other subjects achieved throughout the activities.  The technician also noted that the subject reported being somewhat drowsy during the testing.


Subjects 1, 3 and 4 also showed significant increase in absolute power levels for alpha over the progression of the activities at the frontal sites, as well as at Cz, C3 and C4 sites, which are known as the sensory motor strip.  Subject 1 recorded increases ranging from 75-100%; Subject 4's increases were from 85-110%; and Subject 2's increases were from 23-35%.


Another interesting trend was found following the monopolar Z-score levels for beta frequency over the progression of the activities.  Although it did not follow the same steady upward increase as alpha, there was a higher level of beta z-scores, at the frontal and parietal sites, in B4 compared to B1 for all four subjects.  Three of the subjects showed a slight drop in beta with listening, and then significant increases with playing the single rhythm, and then no pattern to get to the final number, but each final reading was higher than the baseline.  The fourth subject showed the steady, gradual increase in beta throughout the sequence.


Finally, it was found that all four subjects had increased theta monopolar Z-scores at the Fp1 and Fp2 sites over the four segments.  The increases here were 15%, 27%, and close to 500% for the other two subjects.  Again, this was not a steady, step-by-step increase as in the frontal alpha, but generally a drop with listening, followed by a slight rise, and then a dramatic rise with the MSR.  Fp1 and Fp2 are together called the Executive Function, and represent the part of the brain that manages attention, impulse control, and decision making.


In the advanced segments in which I was the only participant, there were also trends we could follow, as well as an unexpected finding.  In each of the ranges of beta, alpha and theta, there was a drop in monopolar Z-scores at all the same sites examined, when comparing B4 above to MSR2, the reading taken while actively performing the advanced MSR.  Many of these drops were in the range of one standard deviation.  Then, in B5, the beta level monopolar Z-scores returned to very near their readings in B4; alpha level monopolar Z-scores did the same at frontal sites, but surpassed the previous baseline significantly at parietal and sensory motor strip sites; and theta absolute power levels surpassed the previous baseline significantly at frontal, parietal, and sensory motor strip sites.


A similar pattern of decrease, followed by increase, was found with the MCC segments.  When holding the 4 D's, both beta and theta level monopolar Z-scores showed significant decrease at all sites studied; in alpha, monopolar Z-scores showed no change in frontal sites, while dropping at parietal and sensory motor strip sites.  Then, in B6, the resting baseline after holding 4 D's, scores in beta, alpha and theta ranges increased dramatically once again at all sites, but in particular reaching some of the highest levels of any of the study's segments in frontal alpha and frontal and parietal theta.

Overview of Comparative Studies in Rhythm, Health and Meditation


The earliest study I found involving EEG, consciousness and rhythm was conducted by Andrew Neher in 1960, and followed years of scientific interest in photic driving, or the phenomenon that "the resting rhythms of the brain could be built up in amplitude and made to assume the frequency of a flashing light."  Neher was curious about the possibility of doing the same with audible stimuli, and more specifically with drums beaten at specific tempos/frequencies.  Ten subjects were studied and measured while listening to a snare drum beaten at tempos matching 3 and 4 Hz (theta range) and 6 and 8 Hz (alpha range.)  Neher found a driving response in all subjects. 


Antoine Lutz and others published a study on Buddhist meditators in 2004.  They found consistent examples of gamma band high frequencies, in higher than normal baselines, in both resting states as well as in meditative states.  These frequencies were found particularly in the lateral frontoparietal areas of the brain.


There is extensive evidence indicating that meditation leads to an increase in alpha rhythms in frontal brain regions, including more than thirty studies using many types of meditation, with subject groups of one to more than fifty including beginners and Zen masters which reach that conclusion.
 


A very recent study was conducted by Dr. Gerald Gluck, a 2006 graduate of the Barbara Brennan School of Healing, for his senior research project.  Jerry studied three teachers at the school as they held the haric dimension to explore the changes in their consciousness.  From Jerry's paper:  "Hara in the three cases presented here is characterized predominantly by right temporal parietal activity in the beta range of 16-20hz.  There appears to be quieting of emotions that accompany this.  There is an increase in both power of the waves and the efficiency of the waves as we saw in the changes in peak frequency.  The LORETA, sub-cortical analysis, suggests that the surface EEG of the temporal and parietal areas may explain hara, or intention, through their connections to the anterior cingulate.  In fact one LORETA analysis (S2) directly linked the source of the signal to the anterior cingulate.  The anterior cingulate is involved in motivation and purpose." 


There is evidence that deep meditative states, and particularly subjective experiences of spiritual transcendence, correlate with reports of the dissolving of boundaries, and a loss of the self in space and time.  There are studies in the literature to support this finding which show an increase in the slower theta and delta waves in parietal regions of the brain, corresponding to subjects' reports of deeper connection to god, loss of personal physical identity and greater oneness and fulfillment.  These studied include Dr. Andrew Newberg's work with Buddhist monk meditators at the University of Pennsylvania, and Mario Beauregard's work with Carmelite nuns at the University of Montreal.

Findings and Discussion


The most significant trends noticed in the data were the increasing alpha band levels in monopolar Z-scores at frontal brain sites Fp1, Fp2, F3 and F4, as well as the increasing alpha band levels in monopolar absolute power levels at Fp1, Fp2, F3, F4, Fz, C3, C4 and Cz in three of the four subjects.  Closely linked are the rising theta band levels in all four subjects at the Fp1 and Fp2 sites.  This finding of increasing alpha-theta corresponds to a relaxed, expanded, focused awareness, especially as related to the executive function sites of Fp1 and Fp2.  The corresponding trend with rising beta scores in the frontal and parietal for all subjects is very interesting.  If beta levels correspond to focused attention, and alpha corresponds to relaxed awareness, one would expect beta levels to drop as alpha rises.  However, there is a dual action here seen over the course of the activities, with attention increasing as relaxation increases.  Typically in meditation studies, if external stimuli are introduced, the frontal alpha levels will drop as frontal beta rises with arousal and increased alertness.  But here, with the physical activity and sounds of the drums, both alpha and beta are increasing with time as the brain undergoes a distinct shift in state.  This supports current thinking that a healthy meditation state is both gently expanded and a very aware, focused and activated state, rather than a disconnected or "checked out" state of being.  Or in other words, both in an altered, trance-like state and connected at the same time.


In the fourth subject, whose alpha band levels remained steady over the course of the segments studied, it is noteworthy that his initial baseline frontal alpha levels are higher than any of the other subjects; it might be said that his natural state is higher alpha, and he may have a unique neurological signature, different from the other subjects.  His drowsy state on the day of testing may also be appearing in his readings.  It is significant that at his Fp1 and Fp2 sites, it was theta, an even slower band, that showed the similar increase over the sequence of the activities as alpha did for the other three subjects.  Therefore theta may be the better indicator of when this subject is dropping into a deeper meditative state.


In the extra segments in which I was tested, there was another unexpected but very interesting trend discovered.  From the last baseline in which I was measured, post-MSR, to the next activity of advanced MSR, there were significant drops in beta, alpha and theta monopolar Z-scores at every site so far discussed- many of them a standard deviation or more, especially in frontal alpha.  This might be expected in beta, as I need to be very relaxed and expanded to tap three simultaneous rhythms and internally sing; the drops in alpha and theta were not expected.  It seems the brain went into an overall quieter state at all levels.  However, in the resting baseline taken just after the advanced MSR, the beta, alpha and theta monopolar Z-scores in the frontal sites came back almost exactly even to where they were with the first MSR baseline, while the parietal alpha and theta scores surpassed the levels from the first MSR baseline.  Furthermore, when I was tested holding the 4 D's, frontal alpha held steady while significant drops were again seen in parietal alpha, frontal and parietal beta, and frontal and parietal theta.  Then, in the resting baseline taken after the 4 D's, beta, alpha and theta scores again rose dramatically across all sites- but particularly in parietal theta, where there was more than a standard deviation increase at each site.  Therefore, the most significant changes occurred in the resting states, post-activities.


As a healer this really got my attention, and I considered the concept of effortless intention.  Certainly in the advanced MSR there is a great deal of physical activity being balanced, which requires some effort.  To see the more expanded state appear after completing the activity was striking.  Then to see the same effect- the deepest state appearing when resting after holding the 4 D's- made me consider how much effort I was expending to align my field.  It's as if I'm trying to produce a change- and then when I let go, I am in the deepest state.  This has really awakened me to trusting that all the teachings of the four years have really been transmitted to me, even if it's sometimes in spite of myself being in the way.  Holding the intention to open and align my field, trusting, surrendering and letting go are the keys experiencing that deepest state.  It is also interesting and encouraging to note that the greatest transformation was in the increase in parietal theta, indicating a quieting and powerful opening at the site of the crown chakra, the connection to source creator.  

Conclusions


For several reasons I am cautious about drawing too many conclusions from the study.  The sample group studied was quite small, only four subjects; all the subjects have an inclination toward and pre-existing skill level for drumming; there was no control group; and the data was analyzed visually, with no statistical analysis computed.  Our years of experience, as well as our clear intent have to be very influential to the results here.  Nevertheless, the trends discovered seem to be fairly strong.  The data collected in this study do indicate a trend to increasing alpha levels in both monopolar Z-scores and absolute power levels at frontal regions of the brain; increasing alpha absolute power levels at the sensory motor strip; smaller increases in beta monopolar Z-scores in frontal regions; all trends seen in three of four subjects.  Also, there is a trend to increasing theta monopolar Z-scores at frontal sites Fp1 and Fp2 in all four subjects.  These trends point to a shift in state of being to a more deeply relaxed, expanded, focused awareness over time, and with increased movement toward multiple simultaneous rhythms.  Additionally, it has been invaluable to me as a healer to see the power of effortless intention as manifest in the data, showing the deepest and quietest brain states occurring with the setting of intention followed by letting go.

It will be important to do further study with non-drummers as a control, as well as with more drummers.  It would also be interesting to do a similar study with subjects involved in  some other, different synchronized or entrained activity besides drumming, to determine what if anything is unique to drumming.  It also would be important to drum for a longer time- studies of meditative states generally show more shift in the parietal area than ours did; however it's important to consider that the four subjects only did two five minute drumming segments, whereas drumming events for ceremonies that involve trance will typically last for many hours.  Also in this clinical environment we each drummed in isolation, aware we were being tested.  It would be fascinating to do this in a group for at least an hour, pull one drummer at a time from the group and take data, in order to see if there were shifts into different and even deeper states.


These findings give me much to ponder regarding the ongoing, cosmic dance between being and doing; the intention to create a state of being, and the trust to let go and just sit in the essence of the creation.  When there is an effort to create something in my field, there is enough of an activity level  to increase arousal and decrease the slow waves of alpha and theta.  By just being, after the efforting, the greater shifts into deeper states can occur in my field.  This is an important model for me to follow when being with clients, following the wave, not thinking or doing too much, but being with them and responding to them, in the moment.
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