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Introduction
by Rollin McCraty, PhD

[ very much enjoyed my time at the INTERRMNATIORAL
THECQSOPHY CONFEREMCE in Julian California this summer
(August 11 =14, 2011) and wias pleasantly surprized to learn
that the basic principles our research has helped confirm are in
such close resonance. | look forward to getting to know the
Theosophical community and explaring the many ways aur
arganizations can work together in collaboration and cooperation
to facilitate the shift in consciousness that is currently undensray.
It i= my hope that we can waork together to help ease the stress
that many people are and will be going through as we move into
more coherence and alignment with the higher principles that we
share.
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Coherence: Bridging
Personal. Social.
and Global Health

by Rollin McCraty, PhD

All nature is a continuum. The endless complexity of ife s arganized
into patterns which repeat themselves - therme and variations - at each
level of aystermn. These asimilatities and differences are proper concerns
for science. From the ceaseless streaming of protoplasm ta the
many-vectored activities of supranational systems, there are continlous
flows through living sistems as they malntain thelir Righly orgamized
steady states. Even more baslc to this presentation than the concent of
"spstem” are the concepts of "space, " "Hme, " "matter," "energy, " and
“information, " because the living systerms exist in space and are made
of matter and enargy organized by information.

- James Grier Miller, Living Systems, 1975

Of the many newvy scientific perspectives that emerged from the
20th century, one of the most profound is that the universe is
wiholly and enduringly interconnected and coherent1-3 Complex
living systems, including human beings, are composed of
numerous dynamic, interconnected networks of biological
structures and processes. Coherence implies order, structure,
harmony, and alignment within and amongst systems - whether
in atoms, organisms, social groups, planets, or galaxies. Thus,
every whole has a relationship with and is a part of a greater
whole, which is again part of something greater. In this context,
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nothing can be considered as separate, alone, or lacking
relationships. One of the more surprising findings that has
emerged from physics is guantum coherence, which has given
rize to the prediction of nonlocality and instantaneous
communication between subatomic particles separated by vast
distances A

Wost people know what it feels like to be in harmonious state,
the place where our hearts, minds and bodies are united in a
feeling of wholeness. This state is often referred to as "the
zone," "flow " "oneness " etc. When we are in such states we
typically feel connected not only to our deepest selves butto
others, even to the earth itself. We call this state of internal and
external connectedness "coherence " This overview discusses
how Increased personal coherence can be achieved as people
learn to more consistently self-regulate their emotions from a
more intuitive, intelligent, and balanced inner reference and how
this state is directly associated with increased intuition and
improved health and cognitive functioning. It also describes how
coherence is reflected in physiology and ohbjectively measured.
The discussion then expands to coherence in the context of
families, workplaces, and communities. The article concludes
with the perspective that being responsible for and increasing
our personal coherence are not anly reflected in improved
personal health and happiness but alzo feed into and are
reflected in a global field environment. It is postulated that as
increasing numbers of people add coherent energy to the global
field, it helps strengthen and stahilize mutually heneficial
feedhack loops amang human beings and with the earth itself.

Concept of Coherence

The various concepts and measurements embraced under the
term coherence have become central to fields as diverse as
guantum physics, cosmology, physiology, and brain and
consciousness research. Coherence has several related
definitions, all of which are applicable to the study of human
nhysiology, social interactions, and global affairs. The most
common dictionary definition is "the guality of being logically
integrated, consistent, and intelligible " as in a coherent
staterment.4 A related meaning is the logical, orderly, and
aesthetically consistent relationship among parts 4 Coherence
always implies correlations, connectedness, consistency, and
efficient energy utilization. We refer to people's speech ar
thoughts as coherent if the waords fit together well and
incoherent if they are uttering meaningless nonsense or
presenting ideas that make no sense as awhole. Thus,
coherence refers to wholeness and global order, where the
whole iz greater than the sum of itz indikidual parts. In the
example of organizing words into a coherent zentence, the
meaning and purpose conveyed by the arrangement of the
wiords is greater than the individual meaning of each word. Far
any system to produce a function, it must have the property of
global coherence, and this is also true for our physical, mental,
emaotional, and social systems. However, the energy efficiency
and degree of coordinated action of any given system can vary
widely and do not necessarily result in a coherent output ar flow
of behawior.

{Zoherence is alzo used to describe the coupling and degree of
synchronization between different oscillating systems. In some
cases, where two or more oscillatory systems operate at the
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same basic frequency, they can become either phase- or
frequency-locked, as occurs between the photons in a lasers
This type of coherence is called cross-coherence, and this is
the type of coherence that most scientists think of when they
use the term. In physiology, cross-coherence occurs when one
ar mare of the body's oscillatory systems, such as respiration
and heart rhythms, become entrained and operate at the same
frequency. However, global coherence does not mean that
everyone ar all the parts are doing the same thing
simultaneously. In complex giobally coherent systems, such as
human beings, there is an incredible amount of activity at every
level of magnification or scale that spans more than two-thirds
of the 73 known octaves of the electromagnetic spectrums It
can appear at one level of scale that a given system is operating
autonomously yet iz perfectly coordinated within the whale. In
living systems, there are microlevel systems, molecular
machines, protons and electrons, argans and glands each
functioning autanaomously, doing very different things at different
rates et all working together in a complex harmaoniously

coardinated and synchronized manner. If this were not the case,

it would be a free-for-all among the body's independent systems
rather than a coordinated federation of interdependent systems
and functions. Biologist Mae-WWan Ho has suggested that
coherence is the defining quality of living systems and accounts
for their most characteristic properties, such as long range
order and coordination, rapid and efficient energy transfer, and
extreme sensitivity to specific signals s

Many contemporary scientists believe that the underlying state
of our physiological processes determines the quality and
stahility of the feelings and emation we experience. The feelings
wie label as "positive" actually reflect body states inwhich "the

i

—

regulation of life processes becomes efficient, or even optimal,
free-flowing and easy "7 Indeed, it appears that synchronized
activity underlies conscious experience itself. For the brain and
nervous system to function, the neural activity, which encodes
information, must be stable and coordinated, and the various
centers within the brain must be able to dynamically
synchranize their activity in arder for information to be smaoothly
processed and perceived.

{2ur "coherent” perception of an object in the external warld
actually comes from millions of neurons involved in processing
sensary information that are made globally coherent by being
brought together and organized into a global conscious
experience s WWe are conscious not only of external inputs but of
ourselves as a coherent whaole. In fact, is estimated that 40% to
B5% of all activities in the brain are phase-synchronized at any
given time g Coherence in this context is a measure of the
correlated activity hetween brain regions that is orchestrated
fram direct neural connections between the regions, commaon
input fram the thalamus, or other neocortical regionsio;
howewver, cross-coherence also occurs bebween distant cortical
structures that are not interconnected anatomically 11 The
degree of coupling, which regulates synchranized activity in the
networks, varies depending on the needs of the moment. ltis
this flexibility that allows us to gquickly adapt to changing
demands, such as focusing on external sensory input or an
internal process. However, If the networks become either
excessively coupled or are too loosely coupled, the system is
less ahle to dynamically marshal the appropriate neural suppart
systems it needs to respond to a particular demand s This is
reflected in the alpha rhythm, which increases in amplitude and
distribution when the neural populations are mare tightly coupled
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and are not involved in processing information. Under these
circumstances, cognitive performance is reduced, especially
tasks involving the processing of external sensory information. In
terms of optimizing performance, this usually means that one
should not be too relaxed (increased coupling) or overly
stimulated {decreased coupling] when performing important
cognitive tasks.

There are also many examples in physiology where
synchronized activity occurs across different time scales, which
iz characteristic of a globally coherent system. The brain
rhythms operate over a wide range of frequencies, yet most of
these exhibit warious degrees of synchronized activity with the
heart, which has a much slower rhythm than the brain. Far
example, when heart rate increases, the activity and amplitude
af the brainwaves alzo tend to increase . VYWhen the heart rhythm
i= coherent, as described below, there also tends to be an
increase in heart-brain synchronization 12 These are examples
of a phase-amplitude relationship between macroscopic
physiological rhythms, which reflect the constant
intercommunication between different biological rhythms that
take place in healthy arganisms s

Another aspect of coherence relates to the dynamic rhythms
produced by a single oscillatory system. The term
aufo-coherence describes coherent activity within a single
system. Anideal example is a system that exhibits sine
wave-like oscillations; the more stable the frequency, amplitude,
and shape, the higher the degree of coherence. VWhen
coherence is increased in a system that is coupled to other
systems, it can pull the other systems into increased
synchronization and mare efficient function. For example,
frequency pulling and entrainment can easily be seen between

=
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the heart, respiratory, and blood-pressure rhythms, as well as
hetween very low-frequency brain rhythms, craniosacral
rbythms, and electrical potentials measured across the skinazia

The Coherent Heart Rhythin of Positive Emotions

We have infroduced the term physiological coherence to
describe the degree of order, harmony, and stability in the
warious rhythmic activities within living systems over any given
time period 13 This harmonious order signifies a coherent
systerm whose efficient or optimal function is directly related to
the ease and flowr in life processes. By contrast, an erratic,
discordant pattern of activity denotes an incoherent system
whose function reflects stress and inefficient utilization of energy
in life processes. Interestingly, we have found that positive
emotions such as appreciation and compassion, as opposed to
negative emotions such as anxiety, anger, and fear, are
reflected in a heart rhwthim pattern that is more coherent (Figure
11121517-21 The coherent state has been correlated with a
general sense of well-being, and improvements in cognitive,
social, and physical perfformance. We have observed this
association between emotions and heart rhythm patterns in
studies conducted in both laboratory and natural settings and for
both spontaneous and intentionally generated emotions 13,22

There iz abundant evidence that emotions alter the activity of the
hody's physiological systems and that beyond their pleasant
subjective feeling, heartfelt positive emotions and attitudes
provide a number of benefits that enhance physiological,
psychological, and social functioning 23-2s As coherence tends
to naturally emerge with the activation of heartfelt, positive
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FIGURE 1
Emotions Are Reflected in Heart Rhythm Patterns.
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The left-hand graphs are heart rate tachograms, which show beat-to-beat
changes in heart rate. Ta the right are the heart rate wariahility (HR%"
power spectral density (P30 plots of the tachograms at left. The
examples depicted are typical of the characteristic aspects of the more
general patterns observed for each state. Mental focus is characterized
by reduced HREY. Activity in all three frequency bands of the HRY power
spectrum is present. Anger, an example of Paychophisiological
fncoherence, characterized by a lower frequency, more disordered heart
thythm pattern, and increasing mean heart rate. As can be seen in the
carrespaonding power spectrurm to the right, the rhythm during anger is
primarily in the very low frequency regian, which is associated with
sympathetic nervous system activity. Relaxation results in a
higher-frequency, lower-amplitude rhythm, indicating reduced autonomic
outflowr. In this case, increased power in the highfrequency region of the
powear spectrum is observed, reflecting increased parasympathetic
activity (the relaxation response). Paychophysiological coherance, which
iz associated with sustained positive ematians (in this example,
appreciation), results in a highly ardered, sine wave-like heart rhythm
pattern. As can be seen in the corresponding power spectrum, this
paychophysiological mode is associated with a large, narrow peak in the
lowe frequency region, centered around 0.1 Hz. Mote the scale difference
in the amplitude of the spectral peak during the coherence mode. This
indicates system-wide resonance, increased synchronization between
the sympathetic and parasympathetic branches of the nervous system,
and entrainment between the heart thythm pattern, respiration, and
blaod pressure rhythms. The coherence mode is also associated with
increased parasympathetic activity, thus encompassing a key elament
of the relaxation response, yet it is physiologically distinct from
relaxation because the system is oscillating at its resonant frequency,
and there is increased harmaony and synchronization in nervaus system
and heart-brain dynamics.
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emotions such as appreciation, compassion, care, and love, it
suggests that such feelings increase the coherence and
harmaony in our energetic systems which are the primary drivers
of our physiological systems g This increased coherence and
alignment in turn facilitate the body's natural regenerative
processes. In this context the term energetic systems refers to
the functions we cannat directly measure, touch, ar see, such
as our emations, thoughts, and intuitions. Although these
functions have loose caorrelations with hiological activity patterns,
they nevertheless remain covert and hidden from direct
observation. Several notable scientists have proposed that such
functions operate primarily in the frequency domain outside of
time and space and have suggested mechanisms as to how
they can interact with biological processes 3,26-32

It is impartant to note that although changes in heart rate often
covary with emotions, our research has found that it is the
pattern of the heart's rhwthm that i primarily reflective of the
emaotional state, especially emotions that do not lead ta large
autonomic nervous system (ANS) activations or

withdrawals 121322 These changes in rhythmic patterns are
independent of heart rate; that is, one can have a coherent or
incoherent pattern at higher or lower heart rates. Thus, itis the
pattern of the rhythm (the ordering of changes in rate over time)
rather than the rate (at any point in time) that is most directly
related to emotional dynamics and physiological
synchronization. Also, the coherent state is fundamentally
different from a state of relaxation, which requires only a lowered
heart rate and not necessarily a coherent rhythm.

Physiological coherence, also referred to as heart coherence,
cardiac coherence, ar resonance, is a functional mode
measured by heart rate variahility (HREY) analysis wherein a

person's heart rhwthm pattern becomes more ardered and sine
wave-like at a frequency of around 0.1 Hz {10-seconds) 12 The
term physinlogical coherence embraces several related
phenomena - auto-coherence, cross-coherence,
synchronization, and resonance - all of which are associated
with iIncreased arder, efficiency, and harmaony in the functioning
af the body's systems. YWhen one is in a coherent state, one
experiences increased synchronization and resonance in
higher-level brain systems and in the activity occurring in the two
branches of the AMS, as well as a shift in autonomic balance
towvard increased parasympathetic activity. Psychologically,
coherence reflects increased emotional and perceptual stability
and alignment among the physical, cognitive, and emaotional
systems (Figure 2). In this regard, coherence and resilience are
closely related as each has the guality of being hath a process
and an outcome as they rely on physiological and psychalogical
processes that create resilient outcomes. In addition, both are
states rather then traits that wary over time as demands,
circumstances, and level of maturity change 33 Resilience is
related to self-management and efficient utilization of energy
resources across four domains: physical, emotional, mental,
and spiritual (Figure 3). Physical resilience is basically reflected
in phy=ical flexibility, endurance, and strength, while emaotional
resilience iz reflected in one's ahility to selfregulate the degree of
emotional flexibility, positive emotions, and relationships. Mental
resilience is reflected in our attention span, mental flexibility, an
optimistic worldviewy, and ability to integrate multiple points of
view . Spirtual resilience is typically associated with our
committment to core wvalues, intuition, and tolerance of athers'
values and beliefs. When we are in a coherent state, the
increased physiological efficiency and alignment of the mental
and emotional systems accumulates resilience (energy) across
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all four energetic domains. Having a high level of resilience is
important nat onlky for recouping from challenging situations but
for preventing unnecessary stress reactions (frustration,
impatience, anxiety) that deplete our physical and psychological
resources.

= FIGURE 2
Entrainment

_ ] The top graphs show an individual's heart rate variability, pulse transit
TR AR TR M d et e aa bbbttt ek time, and respiration rhythms over a 10-minute period. At the
A L J00-gecond mark, the individual used the freeze-frame positive emation
e ‘;} 4;” 5.:4} EBID refucl_Jsing technigue, causing these three systems to come into

Tirrie aecorics) entrainment. The bottom graphs show the frequency spectra of the
Heart Rate Variability same data on each side of the dotted line in the center of the top graph.
95 Motice the graphs on the right show that all three systems have
2 entrained to the same frequency.
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