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EXPLORINg ThE BIOFIELD

Those of us who have been in the field of integra-
tive health and medicine for a decade or two 
vividly recall the era when there was great 

enthusiasm and hope for therapeutic approaches that 
fell into the realm of complementary and alternative 
medicine. Healthcare clinicians and scientists worried 
about unsubstantiated claims and so-called therapeutic 
approaches—historically popular among consumers 
but largely untested by scientists—that might not be 
helpful and may even be harmful. Much has changed 
over the decades. The field was more controversial than 
it is today due to growing public and private funded 
research showing both what has promise and what 
does not. Thirty years ago, there was little to no research 
on acupuncture and mind-body approaches. If it had 
been proposed that meditation could impact neurologi-
cal and immune function and literally change the 
structure and function of the brain, the idea would 
have been considered ill informed and even outlandish. 
Science has caught up in this case, and breakthroughs 
in neuroscience have well documented the impact of 
meditation on the brain.

The field of integrative health and medicine is still 
relatively new, and the evidence base, while growing, is 
not mature. Though there is strong evidence for some 
therapeutic approaches including acupuncture and 
mind-body therapies, there is very modest evidence in 
other areas such as the biofield. Global Advances in 
Health and Medicine is very committed to inquiry, dis-
covery, and open discourse. While this special issue 
will be heralded by many as capturing breakthrough 
thinking and ideas, we acknowledge that others may 
find the evidence base weak or even implausible. This 
strikes us as not unlike the reaction to acupuncture and 
mind-body approaches in the 1980s and early 1990s. 

This special issue of Global Advances in Health and 
Medicine brings together many of the experts in the 
nascent area of biofield theory. Articles cover a range of 
topics including foundational concepts from physiolo-
gy and physics, preclinical and clinical research, diag-
nostic and therapeutic devices, and opportunities and 
barriers to mainstream integration. For example, Rubik 
and colleagues provide an overview of the history of 
biofield theory and the evolving terminology used to 
describe it. The term originated out of a group con-
vened by the National Institutes of Health (NIH) Office 
of Alternative Medicine in the early 1990s in an attempt 
to provide an organizing schema for a wide range of 
healing practices, often referred to as energy medicine 
or bioenergetic therapies. Reiki, therapeutic touch, and 
qigong are several examples. Originally defined as a 

“massless field, not necessarily electromagnetic, that 
surrounds and permeates living bodies and affects the 
body,” the biofield has evolved to a “multi-scale concept 
that offers a broader context for understanding biologi-
cal regulation and information flow.” Gronowicz et al 
summarize preclinical studies attempting to measure 
the impact of healing intentions from experienced bio-
field practitioners. Suggestions on how future research 
can address methodological challenges, such as design-
ing the best in vitro and in vivo models, standardizing 
interventions, and improving reproducibility, are 
addressed. Jain and colleagues summarize research 
studies on the clinical effects of biofield therapies, 
defined as “noninvasive, practitioner-assisted therapies 
that explicitly work with the biofield of both the prac-
titioner and client to stimulate a healing response in 
the client.” Pain and cancer are the conditions most 
studied, with a few studies in the areas of arthritis, 
dementia, and heart disease. The authors call for larger, 
more rigorous interdisciplinary trials to allow better 
understanding of clinical impact, cost-effectiveness, 
and mechanism. 

Complex interactions involving transfer of energy 
abound in daily life, medical care, and health. Many of 
these can be explained by well-established concepts in 
biochemistry and physics. For example, photosynthesis 
uses light to help convert carbon dioxide and water into 
carbohydrate and oxygen. Animals require food to man-
ufacture energy in the form of adenosine triphosphate to 
carry out vital functions involving motility and brain 
activity. Well-established diagnostic techniques in medi-
cine measure the electrical activity of the heart and 
brain. Advanced imaging technology takes advantage of 
differential effects of magnetic fields on water and tissue. 
Radiation is used to effectively treat cancer. Transcranial 
magnetic stimulation is now being found to be effective 
for a wide range of neurological and psychiatric condi-
tions. Deep brain electrical stimulation has had remark-
able effects on movement disorders.

Other interactions are more challenging to explain. 
We all have had the experience of having our wellbeing 
impacted by the actions of others. The impact can be 
negative, such as when a patient encounters a health-
care provider who is stressed, distracted, or unnecessar-
ily pessimistic. Conversely, we experience an improve-
ment in our wellbeing when we are in the presence of a 
compassionate, caring person who holds our needs as 
most important. Some less common phenomena are 
even more difficult to explain scientifically: someone 
not well known “reads our mind”; love that grows 
between two people; feeling “connected” to complete 
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EXPLORINg ThE BIOFIELD

strangers following a group meditation; and spiritual 
experiences when one feels communion with a divine 
force or being. Though our understanding of how 
these interactions occur is increasing through diverse 
disciplines such as social psychology, neuroscience, 
and psychoneuroimmunology, much more remains to 
be explained. 

Can all of these complex interactions—especially 
those involving energy healing modalities—be 
explained by current well-established mechanisms? 
The biofield theory suggests provocatively that these 
phenomena may be mediated, at least in part, by forc-
es and processes yet to be discovered and well- 
characterized. In this way, biofield theory may become 
like many examples in the history of science and medi-
cine where theories once considered implausible 
become accepted through research and practice. 
Proponents of hand washing to prevent maternal sep-
sis, the role of bacteria in the pathogenesis of peptic 
ulcer disease, and utility of beta blockers in congestive 
heart failure were all looked upon incredulously. As 
several of the contributors to this issue point out, per-
haps rather than identifying a new heretofore undis-
covered subtle field of energy that can be manipulated 
for healing, we can look upon the biofield theory as a 
unifying concept to encompass the wide variety of 
physical, emotional, social, and spiritual forces and fac-
tors that contribute to health and wellbeing. 

We hope this collection of papers will stimulate 
discourse and research that over time will ultimately 
lead to a better understanding of how to promote 
health and wellbeing. 

Mary Jo Kreitzer, PhD, RN, FAAN
Robert Saper, MD, MPH
Co–Editors-in-Chief
Global Advances in Health and Medicine

To view or download 
the full-text article, visit:  
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Biofield Science and Healing: an emerging frontier in medicine
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We live in an age of unparalleled technologi-
cal and scientific progress, juxtaposed with 
a cascading series of poor social, health, and 

environmental choices that could bring our species to 
the brink of catastrophe. Within the past 100 years 
alone, we have created significant advances in tech-
nologies to better control disease outbreaks, extend our 
lifespan, enhance global communication, increase our 
work productivity, and improve our overall quality of 
life. At the same time, we are facing major healthcare 
crises including diabetes, cardiovascular disease, can-
cer, and mental illness. Despite our best efforts and 
technological advances, we have not yet conquered 
these and other life- and health-interfering disorders. In 
addition, health disparities are increasing and the 100 
year rise in life expectancy is flattening.1 This continu-
ance of human suffering, in the face of all our advance-
ments, is leading to substantial and exponentially 
growing costs to individuals and to society.

A key ingredient in the recipe for advancing the 
evolution of human health is self-empowerment, 
which can only emerge with a clear recognition of 
one’s own capacity for healing. Examples from clinical 
and research areas such as mind-body medicine, place-
bo, psychoneuroimmunology, and neuroscience, 
remind us that our capacity to activate our own inter-
nal healing response is within our human capabilities. 

Just a few decades ago, the theory that the nervous sys-
tem was directly connected to the immune system was 
highly controversial; today, it is mainstream science—
with recent scientific studies uncovering deeper dis-
coveries of vagal-immune and vagal-microbiome com-
munications,2,3 and a most recent scientific report 
suggesting functional lymphatic vessels may reside 
within the brain.4 The idea that our mental and emo-
tional states impact our immune and cardiovascular 
systems in a manner that could influence disease pro-
gression as well as health, has moved from fringe to 
fact,5,6 thanks to decades of careful, interdisciplinary 
research by scientists who continued to test their ini-
tially unpopular hypotheses. These scientists’ empiri-
cal advances founded and advanced the now well-
established field of psychoneuroimmunology (PNI).

Despite these groundbreaking scientific discover-
ies, translation of these data into interventions for 
patients to facilitate their own health and healing 
remain limited. To empower healthcare providers, 
their patients, and the general public to facilitate their 
own healing requires an advancement in knowledge 
and practice that can only occur through the multidis-
ciplinary integration of perspectives on mechanisms of 
healing and health maintenance. Such an integration 
is rather daunting to embark upon, given the current 
culture of academic and clinical specialization, as we 
are taught to specialize early in our careers as academ-
ics and clinicians, and rarely have the opportunity for 
cross-disciplinary dialogue.

While specialization is intended to lead to discov-
eries through complete focus and immersion in a sin-
gle area, the emergence of significant breakthroughs in 
science and medicine has often occurred as a result of 
interdisciplinary communication and collaboration. 
Indeed, Dr Robert Ader, cofounder of PNI, understood 
that the advances in his field would begin with inter-
disciplinary inquiry and later lead to a dissolution of 
arbitrary borders between disciplines, leading to a 
more global, networked understanding of health:

Disciplinary boundaries and the bureaucracies 
they spawned are biological fictions that can 
restrict imagination and the transfer and appli-
cation of technologies. They lend credence to 
Werner Heisenberg’s assertion that “What we 
observe is not nature itself, but nature exposed 
to our method of questioning.” Our own lan-
guage, too, must change. The signal molecules of 
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the nervous and immune systems are expressed 
and perceived by both systems. Therefore, it 
may no longer be appropriate to speak of “neu-
rotransmitters” and “immunotransmitters.” 
Also, to speak of links or channels of communi-
cation between the nervous and immune sys-
tems perpetuates the myth that these are 
discrete systems (or disciplines). On the con-
trary, the evidence indicates that relationships 
between so-called “systems” are as important 
and, perhaps, more important than relation-
ships within “systems”; that so-called “systems” 
are critical components of a single, integrated 
network of homeostatic mechanisms.”7 

In the latter part of this quote, Ader suggests that 
what we have viewed as discrete systems are in fact 
parts of a larger, holistic network that guides an 
organism’s homeostasis. We propose that such a net-
work may be found in what is currently being termed 
the biofield, a field of energy and information that 
reflects and guides the homeodynamic regulation of a 
living system, and as such influences and is influ-
enced by consciousness.

While the term biofield itself is fairly new (coined 
in 1992 at a National Institutes of Health meeting; see 
Rubik et al, this issue), discussion on the importance 
and role of consciousness, energy, and information to 
create and guide emotional, mental, and physical func-
tioning has been described by numerous diverse cul-
tures and used in medical systems for thousands of 
years (Jain et al, this issue). Despite the careful defini-
tion and description of biofield-related concepts in 
these cultures, our modern descriptions and under-
standings of such concepts and how they may relate to 
healing processes are still in their nascent stages. As is 
evident in this Special Issue, even among biofield sci-
ence researchers, there is disagreement about whether 
vitalistic concepts such as chi and prana are essential 
for describing the biofield, whether the biofield can be 
reduced to bioelectromagnetic emanations on different 
levels of scale, or whether the understanding of the 
biofield at its core demands a new understanding of 
physics and biology that incorporate models of con-
sciousness (eg, see papers by Jain et al, Rubik et al, 
Kafatos et al in this issue). Further, it is not well under-
stood whether mechanisms underlying results from 
proximally practiced biofield therapies in pre-clinical 
and clinical studies (see Gronowicz, Bengston, and 
Yount and Jain et al, in this issue) are at all related to 
laboratory studies examining the effects of distant 
healing intention (see Radin, Schlitz, and Baur, this 
issue). A thorough understanding of how biofield 
therapies might “get under the skin” and affect physi-
ological processes is still needed (see Hammerschlag et 
al, this issue). Significant issues remain in understand-
ing whether practitioners’ concepts of the biofield are 
aligned with researchers’, as well as with each others’ 
(see Warber et al, this issue). The questions of how to 

best integrate biofield practitioners into healthcare 
systems are crucial to address (see Guarneri and King, 
this issue). In addition, the increasing use of devices 
that are used to influence aspects of the biofield to 
enhance a healing response (see Muehsam et al, this 
issue), represents yet another frontier with respect to 
research and clinical application.  

Biofield science, then, currently finds itself in a 
highly controversial, not-yet-well-understood, and 
sometimes academically contentious environment. 
Regardless of the evidence, this area is viewed by many 
scientists as too “fringe” to merit serious consideration 
(see Hufford et al, this issue for discussion of paradigm 
shifts). Current funding for the field of biofield science 
is more strongly directed toward industry applications 
and less toward basic science and clinical application. 

Given the current controversies, challenges to con-
ceptualization and measurement, and general lack of 
funding, why should we consider advancing the field of 
biofield science? First, the roots of biofield concepts and 
practice have persisted for thousands of years and 
remain the basis for many medical interventions and 
self-healing practices across the globe. Biofield concepts 
are rooted in indigenous schools of medicine, as evi-
denced by “whole medical systems” practices such as 
Chinese, Tibetan, Native American, African, and 
Ayurvedic medicine. The ongoing use of biofield-based 
healing practices, in terms of both self-practice and 
practitioner-assisted modalities, has continued to flour-
ish over time, with increasing evidence to support their 
use in certain difficult-to-treat clinical populations, 
with no known adverse effects (see Jain et al, this issue). 

Arguably, the use of biofield systems and therapies 
over millennia, while provocative, may not in and of 
itself warrant scientific investigation. However, in 
addition to this preponderance and longevity in clini-
cal application based on concepts akin to biofield, 
recent empirical advances in bioelectromagnetics sug-
gest that perturbation of electromagnetic aspects of the 
biofield (involving very weak physical energies) can 
substantially impact health processes (see Muehsam et 
al, this issue). These findings are driving industry inno-
vation. The application of bioelectromagnetics in psy-
chiatric and neurodegenerative disorders is growing 
rapidly. The global industry of neuromodulation (the 
use of externally applied electromagnetic signals for 
treatment of central nervous system-related disorders) 
is predicted to move from 2015 estimates of $3.65 bil-
lion to $6.20 billion by 2020.8 Some scientists have 
heralded “electroceuticals” as the next wave of “big 
pharma,” with the National Institutes of Health as well 
as several large pharmaceutical industries investing 
significant resources in mapping the body’s bioelectro-
magnetic fields for development of further devices for 
medical application.9,10 Finally, some of these 
approaches are becoming more readily available to 
consumers directly: over-the-counter neuromodula-
tion products are now being marketed heavily by cer-
tain groups, with some questioning the ethics and 
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safety of such use.11 To this end, it is essential that both 
the gross and subtle aspects of the biofield be mapped 
as clearly as possible by varied approaches.

In the spirit of fostering collaborative inquiry and 
accelerating strong empirical research in the area of 
biofield science, several organizations came together to 
sponsor an interdisciplinary scholarly meeting, termed 
“Biofield Science and Healing.” The meeting, sponsored 
by the Miraglo Foundation, the Institute of Noetic 
Sciences, the Chopra Foundation, and the Samueli 
Institute, was held at the Pacific Pearl Center in La Jolla, 
California, in September 2014. As respected leaders 
who have been forwarding the science and practice of 
biofield-related areas for decades, each of these organi-
zations saw the value in a collaborative acceleration of 
biofield science and practice.

Invited researchers and scholars represented a 
wide range of scientific disciplines, including biophys-
ics, physics, biology, clinical psychology, psychoneuro-
immunology, psychoneuroendocrinology, neurosci-
ences, engineering, and medicine. They were joined by 
leading biofield practitioners who were specifically 
selected for having been involved in scientific studies 
of biofield therapies. 

This special issue on Biofield Science and Healing 
reflects the rich, ongoing exchanges within this inter-
disciplinary group. It is hoped that this issue will cata-
lyze discussion and advance multidisciplinary inqui-
ry into biofield science. This multidisciplinary effort 
will be supported through the emergent collaborative 
backbone organization,12 the Consciousness and 
Healing Initiative (CHI), which fosters interdisciplin-
ary science and provides scientifically-based educa-
tional resources in consciousness and healing across 
institutions and disciplines. 

Biofield research is certainly a “work in progress” 
and is not without its share of scientific complexities. 
However, its potential payoff in terms of service to 
society could be transformative. This special issue on 
Biofield Science and Healing is the reflection of a 
growing interdisciplinary, collaborative effort to 
advance this rapidly evolving science and discipline. 
We look forward to collectively supporting these 
efforts and facilitating the individual and societal 
health empowerment that may emerge with a clearer 
understanding of the biofield.
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ABSTRACT
Biofield science is an emerging field of study that 

aims to provide a scientific foundation for understand-
ing the complex homeodynamic regulation of living 
systems. By furthering our scientific knowledge of the 
biofield, we arrive at a better understanding of the foun-
dations of biology as well as the phenomena that have 
been described as “energy medicine.” Energy medicine, 
the application of extremely low-level signals to the 
body, including energy healer interventions and bio-
electromagnetic device-based therapies, is incompre-
hensible from the dominant biomedical paradigm of 
“life as chemistry.” The biofield or biological field, a 
complex organizing energy field engaged in the genera-
tion, maintenance, and regulation of biological homeo-
dynamics, is a useful concept that provides the rudi-
ments of a scientific foundation for energy medicine 
and thereby advances the research and practice of it. An 
overview on the biofield is presented in this paper, with 
a focus on the history of the concept, related terminol-
ogy, key scientific concepts, and the value of the biofield 
perspective for informing future research. 

INTRODUCTION
Medicine is in transition. Conventional biomedi-

cine is giving way to an expanded, integrative medical 
model that emphasizes healthcare as well as illness care, 
treats people not just diseases, and incorporates multiple 
therapeutic approaches, old and new, to offer patients 
greater choice.1 This emerging model questions the 
dominant biomedical paradigm of molecular reduction-
ism that focuses on genes, proteins encoded by genes, 
and molecules synthesized by proteins and that is based 

on an inherent belief that complex systems can be 
understood by identifying their components. By con-
trast, an integrative model of health and medicine appre-
ciates the complexity of our biology, which can give rise 
to emergent phenomena that are not, in general, predic-
tive from isolated parts. Such a model also views health-
care from several perspectives beyond the molecular 
approach, including what has been called energy medi-
cine.2 Advances in biophysics, biology, psychology, and 
the developing fields of mind-body research such as 
psychoneuroimmunology and psychosocial genomics 
have helped substantially to form a foundation for this 
expanded integrative medical model. 

In addition to biochemical signals, the idea that 
living systems generate and respond to energy fields as 
integral aspects of physiological regulation reflects a 
convergence of several disparate paths. Numerous 
spiritual traditions describe modes and pathways of 
energy within and surrounding the physical body (Jain 
et al, 2015, this issue). Many complementary and alter-
native medicine (CAM) therapies utilize variants of 
“laying-on-of-hands” and other minimally invasive 
procedures to improve endogenous energy flows. 
Moreover, Western biomedicine routinely exam-
ines electrical fields from the heart (via electrocardio-
gram [ECG]) and brain (via electroencephalogram 
[EEG]) as indices of clinical pathology. Furthermore, 
contemporary cell biology and biophysics provide evi-
dence that endogenous electromagnetic and other 
types of fields play active roles in development, tissue 
repair, and an array of homeodynamic processes.3-5

The term biofield fills the need for a unifying con-
cept to bridge traditional and contemporary explana-
tory models of energy medicine and provides a com-
mon language for aspects of both clinical practice and 
scientific research that focus on energy fields of the 
body. This paper summarizes the recent origins of the 
biofield concept and describes the levels of scale for 
which the term has been applied, from biophotons and 
cell membranes to whole organisms to Gaia and the 
Tao. Working definitions of biofield and related terms 
are offered with the proviso that such descriptions are 
and should be based in the cultural and scientific van-
tage points of the observers and may not always be 
completely comparable. In this light, in their descrip-
tions of “the biofield,” a Tibetan Buddhist, a neurolo-
gist, a Reiki practitioner, a cell biologist, and a physicist 
(classical or quantum) enrich us all and bring us closer 
to a complete understanding of this emerging concept. 
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A BRIeF HISTORY OF THe TeRM BIOFIELD
The term biofield was proposed in 1992 by an ad 

hoc committee of CAM practitioners and researchers 
convened by the newly established Office of Alternative 
Medicine (OAM) at the US National Institutes of Health 
(NIH). The committee was one of several meeting as 
part of an NIH/OAM-hosted conference in Chantilly, 
Virginia, to inform the OAM as it established its pro-
gram priorities and initiatives. The committee had a 
dual focus on “manual medicine”—consisting of struc-
tural and manipulative approaches such as chiroprac-
tic, classical osteopathy, and massage—and “energetic 
therapies” such as Reiki, Therapeutic Touch, and exter-
nal qigong. Most of the latter group of healing modali-
ties were founded on a concept of a vital force, although 
each has its own explanatory model and terminology 
that reflect a particular cultural context. The commit-
tee sought to bring unity to the diversity of energetic 
practices by creating a term that would be amenable to 
the scientific and broader healthcare communities. 
Such a term was also needed to describe a central orga-
nizing biological field that healers were detecting and 
interacting with in their practice. The term biofield was 
coined for these purposes with the hope that it would 
be generic and malleable enough to fit differing explan-
atory models of therapy.

The committee defined biofield as “a massless 
field, not necessarily electromagnetic, that surrounds 
and permeates living bodies and affects the body.”6 
Subsequently, one committee member succeeded in 
getting the term biofield accepted as a Medical Subject 
Heading (MeSH term) at the National Library of 
Medicine so that it became an official search term for 
scholars to locate peer-reviewed literature. Further, the 
committee sought to consolidate the diverse modes of 
energetic healing under the single term biofield thera-
pies, which was also accepted by the NIH. An additional 
realization was that both diagnostics and therapeutics 
may be involved in these biofield modalities. 
Subsequently, a round of frontier medicine research 
grants in biofield science was funded by the National 
Center for Complementary and Alternative Medicine, 
the successor to the OAM. 

Simultaneously, another of the 1992 ad hoc com-
mittees advising the OAM categorized “distant heal-
ing” or “distant healing intention”—remote healing 
over a distance performed through intention and/or 
intercessory prayer—as a mind-body modality. Thus, 
energy healing that was performed locally by healers 
directly on patients, which had been termed biofield 
therapy, was separated from distant healing due to 
this initial categorization. A rationale for this separa-
tion between local and distant healing was that they 
may operate by different modes of action. Whereas 
local or proximal energy healing might involve elec-
tromagnetic fields (EMFs) that diminish over distance 
by an inverse square law, the same fields are unlikely 
to be involved in healing across large distances. 
However, local and distant healing are commonly 

performed by the same practitioner, such as in Reiki, 
which poses a conundrum. 

HISTORY OF eARlY BIOlOgICAl FIelD CONCePTS
Since antiquity, there have been 2 opposing views 

on the nature of life. Democritus, who coined the word 
atom, maintained that everything, including organ-
isms, is reducible to its constituents, while Aristotle 
held that life processes are autonomous and organisms 
are integral wholes. These 2 viewpoints remain today, 
with the biochemical view of life represented by molec-
ular reductionism and a holistic view that embraces a 
field concept of life. 

In science, the notion of a vital force or élan vital 
dates back to the 1600s. In vitalism, living matter was 
believed to involve a life force: a metaphysical entity 
intrinsic to life that renders it alive. This force was ini-
tially considered immeasurable and outside the scope 
of science. Yet discoveries of bioelectricity challenged 
the notion that this force was immeasurable. By 1850, 
experimental electrophysiology had replaced the 
notion of vital force with electricity, effectively banish-
ing vitalism from biological science.7 

Nevertheless, many contemporary CAM practi-
tioners continue to use terms from non-Western 
explanatory models and medical systems to evoke a 
vital force or vital energy. For example, there is qi (chi) 
in Chinese medicine, ki in Japanese medicine, prana in 
Ayurveda, and similar terms in other traditions of 
indigenous medicine. These descriptions of life energy 
originated from metaphysical considerations of the 
nature of consciousness and its interaction with men-
tal, emotional, and physical systems (Jain et al, 2015, 
this issue) and were based on first-person observations 
by adept spiritual practitioners. In the modern age, the 
notion of a universal life energy is nearly ubiquitously 
employed by energy healing practitioners, who often 
describe energy coming from their hands and other 
parts of the body. These same practitioners report uti-
lizing energy awareness not only to sense imbalances 
in patients’ energy fields but to regulate energy flow 
and release energy blockages perceived to be impeding 
the healing process. Most traditional healing practices 
maintain that disease starts with an energetic imbal-
ance such as a blockage or other irregularity in the 
energy flow through the body. Modern CAM systems 
such as chiropractic,8 homeopathy,9 and classical oste-
opathy10 are also founded on principles of a vital force. 
Therapeutics in these practices involves restoring or 
rebalancing the vital force to promote healing.  

The scientific concept of force, however, is very 
much in the physical realm, whereas the vital force at 
the basis of many CAM therapies is considered by 
mainstream science to be a metaphysical concept. 
Force, as well as field and energy, are fundamentals of 
physical theory. Force refers to any interaction that 
tends to change the motion of an object. The concept of 
a field from physics refers to a spatially distributed 
nonmaterial element that is able to impart a force upon 
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an object within it. Therefore, a field cannot be detected 
directly but only through its action upon a suitable 
probe—for example, a charge in an electric field. 
Contemporary physics holds that there are only 4 types 
of force operating throughout nature: gravity, electro-
magnetism, and the strong and weak nuclear forces, 
the latter 2 having a range limited to the atomic nucle-
us. A particular form of energy (defined in physics as 
the ability to do work: ie, to move a particle through a 
distance) is associated with each force: for example, 
electric, magnetic, and electromagnetic energies are 
associated with the electromagnetic force, which is 
most important in living systems. The concept of the 
biofield as proposed herein is firmly grounded in sci-
ence, although other putative fields, as yet unknown to 
science, may also be involved. 

The concept of a biological field first arose in 
embryology as an underlying informational template 
to explain the developmental process. The Ukranian 
histologist Alexander Gurwitsch, PhD, coined the 
term morphogenetic field to describe the highly coherent 
and dynamic process that appeared to be guiding 
development of the unfolding embryo as well as bio-
logical regeneration. Gurwitsch also discovered mito-
genetic radiation, ultraviolet light emission during 
cell division in onion roots.11 From 1900 to 1950, other 
prominent developmental biologists including Hans 
Driesch, Paul Weiss, and others worked from this 
same perspective.12 Weiss, who discovered that the 
morphogenetic field was unchanged if he removed 
portions of embryonic tissue, proposed that the bio-
logical field was a holistic property of the entire organ-
ism.12 These early embryologists formed the concept 
of a morphogenetic field guiding development but did 
not determine its physical basis. 

SCAlABIlITY OF THe BIOFIelD CONCePT
The biofield concept soon gained traction and was 

extended from an entity “that surrounds and perme-
ates living bodies” to include a more extensive variety 
of endogenous phenomena generated by living bodies. 
It has also been “scaled-up” to test its fit to macrolevel 
concepts including Gaia, a model of our planet as a 
complex, self-regulatory system. Thus, at this point in 
time, the concept of “biofield” may be better considered 
in its plural form of “biofields.” From this perspective, 
the term may continue to be usefully applied across a 
broad range of disciplines, in manners both evidence-
based and speculative, including biophysics, cell biol-
ogy, therapeutics, and ecology.

One line of research on endogenous biofields fol-
lowed from the early discovery by Gurwitsch, as men-
tioned above, of ultraviolet light emission during cell 
division. Recent studies have reported evidence for a 
variety of biophoton-mediated regulatory processes, 
including cell-cell communication, cell-cell orienta-
tion sensing, secretion of regulatory neurotransmitters, 
modulation of respiratory activity in white blood cells, 
and accelerated seed germination.13 These findings, as 

well as results of research correlating biophoton emis-
sion with human physiology, suggest the existence of 
coherent biophoton fields that play fundamental roles 
in intercellular signaling13,14 and human health.15 

More generally, a wide variety of bioelectromag-
netic activities has been identified, often associated 
with interaction energies substantially below that of 
thermal noise, which produce clinically significant 
effects, including enhancement of growth, wound 
repair, regeneration, and the reduction of pain and 
inflammation.3,16-18 In addition, field-like phenomena 
appear to contribute to the underlying principles of 
biological organization, including embryonic develop-
ment and the coordinated maintenance of biological 
structure and function. For example, regenerative 
healing of whole limbs in animals such as salaman-
ders has been shown to involve EMFs,19 and limb 
regeneration in higher animals has also been stimu-
lated by means of externally applied EMFs.20 More 
recently, the patterning of arrays of cell membrane 
resting potentials has been shown to play key roles in 
directing stem cell behavior during embryogenesis 
and in complex organ regeneration.21,22

The biofield, or information associated with it 
stemming from multicellular electrical activity, is also 
the basis of a decades-old clinical tool most commonly 
in the form of the ECG (the detector of electrical wave 
forms generated by synchronous activity of heart 
muscle cells) and EEG (the detector of wave forms 
reflecting summative spontaneous or evoked electri-
cal activity of neuronal arrays). While the ECG and 
EEG are readily detected from the body surface, the 
heart’s magnetic field, generated by moving electric 
charges associated with electrical activity, can be 
recorded up to several feet from the body surface via a 
magnetocardiogram.23 Magnetic fields produced by 
the heart appear to carry information that may be 
detectable by other persons or animals.24 An example 
of the informational potential (bioeffectiveness) of 
these heart fields is cardiac-induced entrainment (or 
frequency locking) detected when the R-waves of one 
subject’s ECG become precisely synchronized with the 
onset of EEG alpha waves of another subject at a dis-
tance up to 5 feet.25

At the interpersonal level, the biofield concept 
encompasses a large body of research on the effects of 
biofield therapies, as practiced both locally with the 
practitioner in the same room as the patient (Jain et al, 
2015, this issue), animals, or cell cultures (Gronowicz et 
al, 2015, this issue), and nonlocally, which includes 
distant mental interaction with living systems, as well 
as intercessory prayer and distant healing (Radin et al, 
2015, this issue). Studies with biofield therapies in 
clinical settings reflect the propensity of certain practi-
tioners and schools of healing to perform therapy with 
hands on and/or hands off the body,26 therapeutic 
touch, and healing touch which raise questions about 
the physical effects of touch itself on biofield interac-
tions and outcomes. However, recent reviews examin-
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ing nontouch biofield therapies also report significant 
changes in outcome measures, suggesting that effects 
of biofield therapies on outcomes may not be ascribed 
only to effects of physical touch,27,28 and an explana-
tion in terms of quantum entanglement or other nonlo-
cal causes may be needed.29 

Biofield interactions also extend from molecular 
to planetary levels. At the molecular level, the term 
biofield may even be invoked to explain fundamental 
properties of individual molecules by considering 
them as “ordered electromagnetic structures.”5 The 
argument can be made that molecular interactions, 
such as between hormone and receptor, are those usu-
ally described at close range—eg, ionic, hydrophobic, 
and aromatic pi-electron interactions. Such properties, 
however, do not explain how molecular partners 
attain proximity to each other; the necessary preludes 
to docking are unlikely to occur via simple diffusion 
and Brownian motion.30 Rather, one proposal is a 
“resonant recognition model” in which molecules are 
attracted to their targets by a form of electromagnetic 
resonance,30 which clearly falls within the biofield 
rubric. At the planetary level, there is increasing evi-
dence that the biofield concept can include effects of 
geocosmic fields on human health and behavior: for 
example, solar storms that significantly perturb the 
geomagnetic field correlate with increased rates and 
mortality from myocardial infarction.31,32 

HISTORY OF BIOFIelD SCIeNTIFIC STUDIeS
Early biofield studies were motivated in part by 

the many CAM modalities that appear to involve 
energy and/or informational fields and are broadly 
known as “energy medicine.” These include energy 
healing, homeopathy, acupuncture, magnet therapy, 
bioelectromagnetic therapies, electrodermal therapy, 
and applied kinesiology, among others. Some of these 
modalities involve novel ways of obtaining useful 
information from the body’s energy field as well as 
applying energy fields therapeutically. 

“Laying on of hands” is one of the oldest, most 
ubiquitous forms of healing known to humankind, 
apparently having emerged independently among 
ancient cultures worldwide. The father of modern 
Western medicine, Hippocrates, referred to it as “the 
force which flows from many people’s hands.”33 There 
are a growing number of studies on this and other 
related biofield healing modalities (as indicated in 
other articles in this journal issue) demonstrating a 
spectrum of beneficial results from the psychological 
and behavioral levels down to clinically relevant bio-
markers.26,34-36 Another area is bioelectromagnetic 
medicine, where it has now been demonstrated that 
nonthermal EMFs, often with interaction energies 
substantially below that of thermal noise, produce a 
wide variety of clinically significant effects, including 
enhancement of growth, wound repair, regeneration, 
and the reduction of pain and inflammation.3,16-18,37,38 

In addition, the underlying principles of biological 

organization, including embryonic development and 
the coordinated maintenance of biological structure 
and function, are beginning to be better understood, 
with evidence suggesting that field-like phenomena 
underlie many of these processes as described earlier.

Field effects have also been invoked as explana-
tions of a large body of research on human intention 
effects and nonlocality.39 Recent reports with relevance 
to CAM practices include effects on cultured cells,40 
seed germination,41 and distant healing of surgical 
wounds.42  Further, several studies have reported EEG 
correlations between isolated human subjects43-47 with 
in vitro corroboration using neurons adhering to print-
ed circuit boards.48 Experiments performed with 
shielding suggest that some of these results are not 
mediated by EMFs,43,48 perhaps suggesting a role for 
quantum entanglement or another nonlocal process.29 
Such phenomena, which clearly call for scientific 
explanations at levels of organization beyond the 
molecular realm, may be explained by a common 
model of biofield effects. 

Concepts of sentience, mind, and consciousness 
have also evolved from the mechanistic approach of 
biochemical neuroscience to a field-oriented approach. 
The application of quantum theory to these concepts 
has led to several proposals of the body-mind as a mac-
roscopic quantum system.49-52 While the predictive 
power of these models is as yet unclear, there is 
increasing experimental evidence showing quantum 
signaling, communication, and conductivity in the 
cytoskeletal network of microtubules,53,54 and the 
electric fields generated by synchronized oscillations 
of microtubules have been demonstrated to play key 
roles in the regulation of cell division and chromo-
some folding and transcription.55,56 Similarly, it has 
been proposed that the acupuncture system and the 
patterning of cell resting potentials described 
above19,21 act through the continuum of liquid crystal-
line collagen fibers that make up the bulk of the con-
nective tissues.57 In this model, supported by evidence 
from biochemistry, cell biology, biophysics, and neu-
rophysiology, the collagen matrix provides pathways 
for rapid intercommunication throughout the body, 
enabling the organism’s mind-body to function as a 
coherent whole.57,58 Together, these results describe 
the mind-body as an interconnected system in which 
electromagnetic and quantum interactions act 
through field-coherent oscillatory activity to regulate 
biological processes and mediate interactions corre-
lated with sentience and mental activity.57,59,60

BIOFIelD AS A CONVeYOR OF INFORMATION  
As a regulator and mediator of biological interac-

tions, the biofield appears intimately connected with 
information delivery within the organism. The biofield 
thus holds and conveys information that is vital for 
biocommunication and bioregulation. Here it must be 
said that the concept of information in biology is noth-
ing new; it is already used successfully to explain 
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numerous molecular mechanisms in molecular biolo-
gy, such as information encoded in DNA, hormone-
receptor interactions, enzyme-substrate interactions, 
and many other forms of molecular recognition, as 
well as in ECG and EEG data. Further, many of these 
well-understood mechanisms may also be thought of 
as biofield interactions because information itself is 
often an emergent property of dynamical interactions 
that cannot be meaningfully understood from a reduc-
tionist viewpoint. At the cellular and subcellular levels, 
oscillatory behaviors emerge from negative feedback 
loops and coupled positive and negative feedback 
loops61 and result from stochastic, nonlinear biological 
mechanisms interacting with the fluctuating environ-
ment.62 For example, the emergence of phase-synchro-
ny across large numbers of cells in circadian coopera-
tive systems is the result of nonlinear coupling of 
oscillators across the cellular and multicellular lev-
els.63,64 Similarly, electrically phase-coupled systems in 
neuronal networks give rise to cooperative behaviors 
across large numbers of neurons.65 

The concept of biofield regulation offers a shift 
from a mechanical, chemistry-based view of biology to 
an information-based view. Unlike machines, living 
organisms have an immense network of internal and 
external interconnections across which information 
flows to modulate life functions. The continuous 
exchange of information in living systems to maintain 
their integrity is astounding. Furthermore, new rela-
tionships along with new information exchanges 
emerge at higher levels of organization in life, forming 
new wholes. The biofield may be considered one such 
multilevel organizational concept in which informa-
tion flows within and between the various levels of the 
organism. A wealth of information exchange, much 
like a “conversation” between the elements of these 
various levels of order—the “whispering” between 
cells and other units of life—is critical to sustaining life 
and promoting healing. The biofield may be considered 
to be the language of life. 

Biofield information can manifest beyond mecha-
nistic concepts; bioelectromagnetic medicine presents 
another example of the informational aspect of biofield 
interactions. The concept of “electromagnetic bioinfor-
mation” was advanced by Fritz-Albert Popp49,66 to 
describe findings that biophotons and other extremely 
low-level energy transactions in bioelectromagnetics 
below the thermal noise limit could induce biological 
effects. In addition to the above-mentioned weak EMF 
effects, a large body of literature has demonstrated the 
existence of nonthermal EMF resonance interac-
tions.16,67-69 Bioeffects often occur only for particular 
frequencies, amplitudes, or waveforms, and the precise 
location of resonances is in general determined by the 
characteristics of the EMF/biological target system, 
which can vary with changes in state of health, disease, 
or injury.70 Entrainment of physiological functions 
such as EEG and ECG with external fields25 may be also 
seen as induced synchronization, which constitutes a 

flow of information from an external field to the body. 
Furthermore, other elements of the biofield may carry 
information important for medical diagnostics, beyond 
the EEG and ECG, that provide useful medical informa-
tion and suggest new modes of treatment via informa-
tional medicine. Indeed, information offers a unifying 
concept in the modus operandi of CAM and integrative 
medical modalities.71,72

While information is exchanged across multiple 
levels of order in living systems, perhaps the most 
definitive information flow in humans is from the 
“top down,” from intention to the material body, to 
affect health and promote healing with conscious 
intention, purpose, context, and meaning. Information 
may thus be seen to mediate or serve as a bridge 
between mind and body: for example, in mind-body 
modalities, intent to heal, etc. 

Typically, information is thought to be carried by 
either energy or matter. However, Bell’s Theorem 
(quantum nonlocality) supports observations of instan-
taneous interaction between entangled states.73-75 The 
quantum potential function conveys active informa-
tion everywhere,76-78 as does the morphogenetic field,79 
with no diminution over distance. Information may 
thus be everywhere instantaneously, but it is active 
only where it is specifically directed—for example, by 
conscious intent—and may be considered intelligent 
information, producing a very specific response only 
where it is intended. Thus, information itself may be 
considered causal even though it does not always have 
a physical carrier.80

TOWARD AN eVOlVINg DeFINITION OF BIOFIelD
As described above, the biofield has evolved into a 

multiscale concept that offers a broader context for 
understanding biological regulation and information 
flow than does the currently dominant molecular 
paradigm of biological systems. As such, a biofield, 
whether at the level of biophotons, patterns of cell 
membrane resting potentials, EEG of brain, ECG of 
heart, or the synchronous movements of birds in 
flight, can succinctly be described as an organizing 
influence distributed over space and time. While bio-
fields have most often been described as electromag-
netic in nature,81,82 there have been several proposals 
of biofields involving quantum information flow.5,29,83 
In their organizing capacity, it seems more useful to 
speak of biofields in terms of their homeodynamic 
activities than as individual entities: ie, to describe 
what they do rather than what they are. As presented 
earlier, the concept of a field from physics refers to a 
nonmaterial element that interacts with an object and 
a field cannot be detected directly but only through its 
action upon a probe. Thus, biofield interactions can 
influence and be influenced by a variety of biological 
pathways including biochemical, cellular, and neuro-
logical processes as they modulate activity and infor-
mation flow across multiple levels of living systems. 
At this stage, the biofield may be considered as a 
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“massless” or information-based organizing principle 
in accordance with the original definition proposed by 
the 1992 NIH advisory committee.6      

Finally, it is of interest to reflect again on the rela-
tion of the biofield concept to energy medicine, a term 
especially in vogue in the latter part of the 20th cen-
tury. While biofields play a substantive role in guid-
ing health processes, here they are conceived as play-
ing a broader regulatory and informational role in 
biology than solely as a form of medical intervention 
as implied by energy medicine. The term biofield thera-
py, which involves healer-based interactions with 
biofields both within and around living systems,84,85 
best captures this aspect of healing beyond limited 
implication of medicine as a treatment for illness. 

CONClUSIONS AND FUTURe PROSPeCTS
The biofield concept, emerging initially from vital-

ist perspectives, offers an increasingly useful approach 
to explain a variety of physiological phenomena. Its 
applicability continues to evolve in terms of empirical 
inquiry. Endogenous biofield interactions with environ-
mental, geocosmic, and other exogenous fields provide 
the rudiments of a scientific foundation for a holistic 
view of life and a modus operandi for numerous CAM 
modalities. The family of energy healing practices that 
have been widely practiced since antiquity, now called 
biofield therapies, may involve biocommunication and/
or energy transfer through the biofield. While the bio-
field concept is a useful construct to guide new research 
on energy healing and other CAM modalities, it is also a 
requisite for a better understanding of contemporary 
developments in biophysics and biology. Moreover, 
information connected with the biofield may serve as a 
bridge between mind and body, which is fundamental to 
understanding mind-body interactions.

The biofield is also an important metaphor to 
guide further research. There are numerous examples 
from the history of science where metaphor and anal-
ogy have been key elements in the construction of suc-
cessful theories. The use of metaphor in science is 
especially appropriate and critical for success in the 
exploratory phase of investigation when detailed 
descriptions and theories are unavailable. Metaphors 
provide foundational material for forming hypotheses, 
conducting studies, and eventually elucidating testable 
theories. Scientific metaphors can be key elements for 
posing truly novel questions, which upon experimen-
tal testing, advance our knowledge and understanding. 
The concept of the biofield, while still in its nascent 
stages, may well serve this purpose as biology moves 
from a local, chemistry-based model to an intercon-
nected, information-based viewpoint. Further investi-
gations in biofield science and healing, especially those 
involving multidisciplinary collaborations—includ-
ing clinical and preclinical trials, physiology, biophys-
ics, device technology, and theoretical and philosophi-
cal models—will guide the way to a new paradigm in 
biology and medicine.  
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AbstrAct 
This article briefly reviews the biofield hypothesis 

and its scientific literature. Evidence for the existence 
of the biofield now exists, and current theoretical foun-
dations are now being developed.  A review of the bio-
field and related topics from the perspective of physical 
science is needed to identify a common body of knowl-
edge and evaluate possible underlying principles of 
origin of the biofield. The properties of such a field 
could be based on electromagnetic fields, coherent 
states, biophotons, quantum and quantum-like pro-
cesses, and ultimately the quantum vacuum. Given 
this evidence, we intend to inquire and discuss how the 
existence of the biofield challenges reductionist 
approaches and presents its own challenges regarding 
the origin and source of the biofield, the specific evi-
dence for its existence, its relation to biology, and last 
but not least, how it may inform an integrated under-
standing of consciousness and the living universe.     

IntroductIon 
Conventional biology is based on molecular pro-

cesses—ie, biochemical interactions that ultimately 
reduce to macromolecules such as DNA and RNA. Even 
organismal biology, which concerns itself with address-
ing organisms as wholes, still relies on the reductionist 
approach of understanding the whole by analyzing 
how the parts fit together. These approaches, although 
very successful in specific scientific and medical appli-
cations, fail to address phenomena that by their nature 
are holistic—ie, they may need to be explained from a 
whole organism context, crossing boundaries of scale, 
and thereby including quantum and conventional 
fields, mind, and relationship to environment. It seems 
that biology, despite the great successes it has achieved 
and the multitude of applications in theory as well as 
in practice, has still not undergone the types of revolu-
tions that shook physics over the last 100 years. 

Evidence for the existence of the biofield now 
exists, and current theoretical foundations are now 
being developed.1,2 The term biofield describes “a field of 
energy and information, both putative and subtle, that 
regulates the homeodynamic function of living organ-
isms and may play a substantial role in understanding 
and guiding health processes.”3 Another definition 
describes it as

 
an organizing principle for the dynamic informa-
tion flow that regulates biological function and 
homeostasis. Biofield interactions can organize 
spatiotemporal biological processes across hierar-
chical levels: from the subatomic, atomic, molecu-
lar, cellular, organismic, to the interpersonal and 
cosmic levels. As such, biofield interactions can 
influence a variety of biological pathways, includ-
ing biochemical, neurological and cellular pro-
cesses related to electromagnetism, correlated 
quantum information flow, and perhaps other 
means for modulating activity and information 
flow across hierarchical levels of biology.4 

Unified and coherent characteristics of the biofield 
imply a strong and perhaps unique role for quantum 
models. A review from the viewpoint of physical science 
is needed in order to identify a common body of knowl-
edge and evaluate possible underlying principles of ori-
gin of the biofield. To that end, the review presented here 
surveys current models including electromagnetic pro-
cesses and quantum models. We go on to speculate on 
processes that are not currently well understood. Central 
to the possible role of quantum theory, for example, we 
discuss quantum biology and its manifestations in such 
processes such as photosynthesis, avian navigation, 
olfactory reception, regeneration, microtubule interac-
tions, brain dynamics, and cognition. 

It has been hypothesized that biology could ulti-
mately be built from more fundamental underlying 
quantum physics. This assumption is implicit in many 
approaches to molecular biology, genetics, and various 
applications in medicine and health but is often more 
honored in the breach. If biology truly derives from 
physics, then biology should be an extension of quan-
tum physics, the most accurate and fundamental physi-
cal theory at our disposal. While quantum biology is an 
emerging branch of science, most practicing biologists 
don’t take it into account. Conventional biology and 
biophysics derive predominately from a biochemical 
and Newtonian physics standard, but biological effects 
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that cannot be understood without reference to quan-
tum phenomena are accumulating, as in avian magne-
toreception, olfaction, and plant photosynthesis. 

However, very recent work1 describes a theoretical 
foundation for biology, suggesting that biology can be 
put on an equal footing with physics and not simply 
reduced to biochemical processes. Living matter would 
then be seen as following basic principles and laws that 
are not reducible to conventional physics, though 
would be smoothly interwoven with quantum physi-
cal processes. In this view, we would assert that the 
generic science of biology is complementary to the 
generic science of physics (ie, the 2 are closely related 
but not identical). Possibly both are anchored to mutu-
al processes through the underlying quantum vacuum.

In this regard, the evidence for the existence of the 
biofield holds the promise of significant growth in sci-
entific understanding and for developing applications 
in medicine, health, and healing. This line of research 
and application of quantum physics perspective 
approaches living organisms through “an emergent 
and potentially all-encompassing biofield”2 that entails 
the existence of long-range interactions, most likely of 
a coherent nature. Even as experimental evidence is 
accumulating for the existence of precisely such a long-
range, coherent biofield, theoretical understanding is 
still lacking. Various hurdles exist: The concept of the 
biofield has many aspects, the concept often means dif-
ferent things to different workers, and a clear language 
for the description of biofield interactions hasn’t been 
agreed upon. Further complicating the situation is that 
a host of relevant terms and concepts (eg, bioplasma, 
bioelectromagnetics, quantum vacuum) are being 
widely used in a variety of different contexts. 

Does the theoretical understanding of biofield 
involve a few dominant theories? Do they depend on 
specific phenomena? Can such understanding be part 
of existing field theories (such as electromagnetism) or 
is new physics a necessary outcome of studies of the 
biofield? From the viewpoint of classical physics, anoth-
er possibility that has been suggested is that the biofield 
consists of electromagnetic emanations from molecular 
transitions in living matter. This possibility is not viable 
due to associated short timescales. From this perspec-
tive, electromagnetic field (EMF) coherence might be an 
essential requirement for biofield interactions to orga-
nize biological processes.5 Because quantum physics 
underlies all electromagnetic theories and thus bio-
chemistry and neurobiology, quantum mechanical pro-
cesses, the role of the vacuum, and interpretations con-
cerning the role of the mind itself6 are important 
aspects to consider. Also we shall discuss in greater 
detail below how other “quantum-like” properties of 
the biofield may play a key role in biofield interactions 
(by quantum-like, we intend macroscopic and biological 
correlates of quantum phenomena such as nonlocality, 
superposition, complementarity,7,8 etc). If the workings 
of generalized, mesoscopic (molecules to mm in size) 
and macroscopic quantum-like processes that span 

both physics and biology can be demonstrated, then we 
will discuss in this article how the biofield itself may be 
an important—and perhaps to-date, crucial but 
ignored—missing link. In other words, if quantum-like is 
defined as the more general framework embracing biol-
ogy and physics, then macroscopic quantum processes 
such as entanglement (where multiple objects exist in 
the same quantum state and so are linked together) and 
coherence (ordering of the phase angles between the 
components of a system in a quantum superposition) 
across a single organism and beyond would be crucial 
signposts marking what lies ahead, coherence as such 
being a bridge between micro- and macroscales.9,10 The 
recent discovery of macroscopic entanglement in 2 dia-
mond crystals could also be pointing to the likelihood 
that quantum-like phenomena may, in some cases, lit-
erally be propagation of quantum level phenomena 
into the macroscopic scale.11 These recent issues will be 
briefly addressed in the current work.  

Ultimately, for any quantum discussion, the prob-
lem of observation à la von Neumann arises.6 The so-
called “von Neumann cut,” or the point of separation 
between the observer and the observed system, suggests 
an essential role for the observer with clear relevance to 
how biofield interactions may be connected to brain 
structure and processes. Where is the observer situated, 
in the brain? What is the role of mind and conscious-
ness itself in biofield interactions? One can speculate on 
the many possibilities that exist with regard to the 
interaction of an observer with observed systems, where 
the cut may be (if anywhere) in biological systems, serv-
ing as a connection to the activity of the biofield. We 
must consider consciousness as an integral part of bio-
field theory and experimentation, as any discussion of 
quantum biology directly implicates the question of the 
observer and the observer requires consciousness. 

The review presented here is meant as a compre-
hensive introduction to many aspects already known 
while also highlighting issues remaining and speculat-
ing upon conceptual developments that are needed to 
develop a theoretical framework for the copious body 
of data on biofield phenomena. We also refer the reader 
to the extensive discussion presented in the excellent 
compendium of relevant works in Popp and 
Beloussov.12 This book discusses in detailed chapters 
the idea of biophysics as being quantum biological, 
developmental biology and morphology and field the-
ory, biophotonic emission studies, mitogenetic radia-
tion as a biofield phenomena, and life and conscious-
ness as relevant aspects to biophysics and integrative 
biophysics as being inclusive of this.   

HIstorIcAl And tHeoretIcAl concePtIons for 
tHe bIofIeld 

The concept of a biofield has been emerging steadi-
ly, with the work of several groups indicating that part 
of a living organism’s energy is “integrated into a sort of 
an all-inclusive, long range and to a certain degree coher-
ent field.”2 This suggests that fundamental properties 
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like coherence, integrative function, and various long-
range influences on the organism are all potentially 
associated with the biofield. A number of scientists 
have historically proposed that a biological field exists 
in a holistic or global organizing form.13-15 The details 
are different, but in general, such propositions involve 
coherence in electromagnetic waves,15 biophotons,16 
or going beyond electromagnetism, human inten-
tion.17 In some suppositions, an “electromagnetic 
body” or “subtle body” is invoked, as related to acu-
puncture meridians in traditional Chinese medicine18 
and chakras, the subtle energy centers in the Indian 
esoteric tradition.17 As Liboff notes, “Once the organ-
ism is described as an electromagnetic entity, this 
strongly suggests the reason for the efficacy of the vari-
ous electromagnetic therapies, namely as the most 
direct means of restoring the body’s impacted electro-
magnetic field to its normal state.”19

From a recent perspective, the term biofield was 
coined in 1994 by a panel on manual medicine modal-
ities convened at the National Institutes of Health 
(NIH) to discuss complementary and alternative med-
icine (CAM).20 As result, the NIH, through the 
National Center for Complementary and Alternative 
Medicine, issued a request for applications for grant 
proposals to study a variety of biofield therapies, 
including Reiki, healing touch, qigong, and other 
subtle energy healing interactions.15 As a result of 
this research focus, much of the physiological evi-
dence for the biofield has come through the applica-
tion of various CAM techniques of healing. 

To get at its nature in terms of fields explored in 
classical physics, the biofield has been defined as “the 
endogenous, complex dynamic EMF resulting from 
the superposition of component EMFs of the organism 
that is proposed to be involved in self-organization 
and bioregulation of the organisms.”15 A classical 
electromagnetic-based definition such as this one can 
serve as an important starting point, insofar as it 
involves the concept of bioinformation.15 However, as 
we will see below, any electromagnetic-based defini-
tion is limiting, since it does not encompass quantum 
and holistic effects. EMF theories are also themselves 
special cases of quantum field theories, the latter being 
more natural and general, and therefore able to 
account for the properties of coherence, nonlocality, 
and entanglement,21,22 which are strikingly relevant 
to living organisms. 

MetHodologIcAl Issues: “IntegrAtIve 
bIoPHysIcs”

Before turning our attention to the specifics of the 
biofield and the underlying physics, we will examine 
the general role of “integrative biophysics,” a term 
coined by Popp and Beloussov that refers to different 
aspects of nonconventional biophysics and biology.12 
Specifically, the term indicates a departure from equi-
librium thermodynamics, the foundation of classical 
physics and chemistry23 on which most of biology is 

based. Instead, a central aspect of integrative biophys-
ics is modeling of the organism built completely upon 
the field concept—this forms a common thread 
throughout integrative biophysics and phenomena 
associated with biophotons. 

Quantum mechanics has established the primacy 
of the unseparable whole. For this reason, the basis 
of the new biophysics must be the insight into the 
fundamental interconnectedness within the organ-
ism as well as between organisms, and that of the 
organism with the environment. This will be an 
integral biophysics. . . . The existence of a pre-
physical, unobservable domain of potentiality in 
quantum theory, which forms the basis of the fun-
damental interconnectedness and wholeness of 
reality and from which arise the patterns of the 
material world, may provide a new model for 
understanding the holistic features of organisms, 
such as morphogenesis and regeneration, and thus 
provide a foundation for integral biophysics.12 

As a starting point, evidence of bioelectromagnet-
ic fields and the biological effects of external EMFs 
have historically lagged behind the successes of bio-
chemistry, resulting in a delayed start in understand-
ing the ubiquitous nature of biofields in living organ-
isms. The historical emphasis on reductionist molecu-
lar biological explanations has been practical and 
allowed for the gains of current biomedicine. 
Organismal and biofield biology and their multifaceted 
mechanisms and forms may also offer a host of useful 
approaches for investigating and unlocking the mys-
teries of life that have been neglected.

The need for general principles in biology has 
been pointed out by Bizzarri, Palombo, and Cucina24 
and by Grandpierre, Chopra, and Kafatos.1 Instead of 
looking on a more integrated approach like systems 
biology as merely an extension of molecular biology, 
these investigators strongly suggest that integrated 
biology and biophysics operate beyond the reduction-
ist approach. For example, these authors are challeng-
ing genetics as being the sole discipline for explaining 
evolution. We hope that integrative biophysics and 
associated field processes, including EMFs, biophotons, 
and possible quantum interactions, will soon be seen as 
necessary, fundamental, and complementary aspects of 
molecular biology and biochemistry. New vistas for 
understanding evolution will emerge when these com-
plementary approaches are accepted. 

electroMAgnetIc fIelds
We now turn our attention to specific aspects of 

biofield, beginning with EMFs. An EMF is a physical 
field produced by electrically charged particles in 
motion. We refer to the work of Jerman, Leskovar, and 
Krašovec2 for many of the details. A widely applicable 
notion of the biofield is associated with endogenous 
EMFs of organisms.5,2 Every living cell membrane “has 
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an electric field of very high intensity (around 107 V/m) 
though of a rather low voltage . . . one of the basic fea-
tures of life.”2 Biomedical researchers and clinicians 
routinely gather meaningful data from the manifesta-
tions of endogenous EMFs through the use of skin sur-
face measurements like electroencephalograms (EEGs) 
and electrocardiograms (ECGs).25 The human body 
also includes classical acoustic energy fields due, for 
example, to muscular contraction.26 Coherence is often 
observed in EEG, which would indicate self-organizing 
systems.27 Such coherence has been shown to increase 
during meditative states of settled awareness.28,29

Applying very–low power coherent EMFs at spe-
cific frequencies in the mm range to biological systems 
results in a resonance-like behavior that supports the 
theoretical prediction of polar coherent modes in a 
manner comparable to Bose condensation.30 Polar 
coherent modes are predicted to result from the high-
intensity field across cell membranes, that when driven 
by metabolism, create coherent microwave oscillation. 
A Bose-Einstein condensate is a state of matter of a 
dilute gas of bosons cooled to temperatures very close 
to absolute zero. Under such conditions, macroscopic 
quantum phenomena become apparent. Such macro-
scopic quantum phenomena are hypothesized as quali-
ties of the biofield. Moreover, according to Fröhlich,27 
these polar coherent modes represent the basis for 
electromagnetic oscillations at cellular levels in the 
organism. The existence of endogenous EMFs at the 
predicted Fröhlich frequencies has not yet been proven 
experimentally, and their coherent nature in the body 
is only inferred.2 However, the discovery of an endoge-
nous EMF at much lower MHz frequencies in microtu-
bules is significant because it suggests a form of coher-
ent electromagnetic activity that may play a role in 
biofield signaling, thus lending some support to the 
theory coherent modes of Fröhlich but at much lower 
frequencies than predicted theoretically.31

Other indirect indications of endogenous EMFs 

come from biophotonics,2 with foundations in the pio-
neering work of Popp and collaborators on coherent 
ultraweak light emissions from cells.12,32-34 Bischof 
describes the biophoton field,35 summarizing 90 years 
of peer-reviewed published research, as follows: “All liv-
ing organisms, including humans, emit a low-intensity 
glow that cannot be seen by the naked eye, but can be 
measured by photomultipliers that amplify the weak 
signals several million times and enable the research-
ers to register it in the form of a diagram. As long as 
they live, cells and whole organisms give off a pulsat-
ing glow with a mean intensity of several up to a few 
ten thousand photons per second and square centime-
ter,” also known as “cellular glow” or “ultraweak biolu-
minescence.”34 These biophotonic phenomena could 
point to long-range interactions between biological 
organisms. This possibility is supported by observa-
tions of intercellular signaling mediated by biopho-
tons.36-39 via a field containing coherent states32-34,40 in 
agreement with the pioneering conjectures of Fröhlich. 

In summary, the electromagnetic basis includes 
the presence of at least 2 field sources: “one (static 
electric-transmembrane potential) that has been 
known for long, and the other, a high frequency oscil-
lating and more or less coherent EMF.”2 The latter can 
be considered to have 2 further aspects manifesting in 
different energy or frequency ranges: (1) a microwave 
to MHz and lower frequency range coherence, which 
we can simply refer to as the Frölich field, and (2) a vis-
ible/infrared/near ultraviolet diffuse field, which we 
can refer to as the Popp photon field. The former has 
been observed but at lower frequencies than predicted; 
the latter is supported empirically by observations of 
the statistical coherence of biophotons, which produce 
emission spectra that are distinctly different from 
byproducts of biochemical reactions.40 This appears to 
be related to quantum mechanical squeezed states.40,41 
Squeezed states of light belong to the class of nonclassi-
cal states of light and indicate quantum coherent 
states. As such, quantum mechanical effects are clearly 
indicated through coherence and squeezed states in 
both the Fröhlich and Popp fields; therefore, they con-
stitute nonclassical fields with their own particular 
properties (see next section). Recently it has been sug-
gested that the Fröhlich field and the Popp field are 
interconnected through strong mode coupling in liv-
ing systems.2 An experimental and theoretical basis for 
defining the existence of a macroscopic coherent quan-
tum system in living things is being developed here 
and extended subsequently. This has profound impli-
cations for biology and medicine. 

Coherent EMFs may indeed be the organizing 
agent of cellular processes, which would indicate that 
the biophoton source is nonbiochemical.42 It is of 
course possible that these ultraweak photon fields are 
somehow related to biochemical processes, although 
concensus42 is that they may be guiding the entire cel-
lular physiology. Biofield interactions could also be 
responsible for the organization of cellular microtubu-
lar networks43 and biological regulation processes that 
have been shown to occur via endogenous EMFs with-
in microtubular cytoskeleton such as the following: 
the regulation of the dynamics of mitosis and meio-
sis44,45; chromosome packing during the mitotic phase 
of the cell-cycle44; and interactions between ion chan-
nel activity and the phosphorylation status of binding 
molecules such as MAP2 and CaMKII, which act modu-
late cytoskeletal structure and connectivity.46 These 
experimental data are supported by theoretical predic-
tion of classical and quantum information processing 
in microtubules.47,48 The coherent photon field, on the 
other hand, could be the dominant factor in cellular 
physiology,49 a conclusion supported by experimental 
observations of cell-to-cell signaling via coherent bio-
photon activity.36-39

It is of course important to also consider that nei-
ther biophotons nor biomolecular physiology are pri-
marily causative but are instead tightly coupled pro-
cesses arising codependently within biological systems. 
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In this vein, it should be recognized that individual 
cellular or multicellular organisms, while temporally 
and spatially separate from each other when regarded 
from customary investigative points of view, actually 
have no strict and definable boundaries between them-
selves.50 In complex ways, living organisms form colo-
nies and populations, merge with influences from the 
environment as they eat and breathe, behave according 
to shared genetic inheritance, and are inhabited by 
innumerable microorganisms known collectively as 
the microbiome, which makes even a marked visual 
boundary like the skin quite tenuous. It is just as 
important to consider the entire biosphere as a single 
evolving living structure comprising all seemingly 
separate “beings.”50 

beyond bIoelectroMAgnetIcs
Moving beyond classical EMF descriptions, the 

general CAM approach aims to modulate the endoge-
nous fields. It has been suggested that this aim must 
include modulation of nonclassical and quantum 
forms of energy.25 Indeed, it is a logical necessity to 
consider that the collective biofield consists of (at least) 
electromagnetic, optical, acoustic, and nonclassical 
energy fields associated with biological entities: cells, 
bodies, perhaps ecosystems, and even Gaia as a whole.25 
As stated above, the coherence of endogenous EMFs 
suggest, specifically that nonclassical fields are existing 
in biological entities.40,41 It has been proposed that the 
biofield may be applicable in complementary medical 
therapies and healing.51  

Potentially such therapies could be directed non-
invasively at enhancing or stimulating the body’s heal-
ing process, reducing pain and anxiety, and a variety of 
other conditions. Many of these applications reflect the 
influence of mind/body interactions, suggesting that 
the role of the observer in quantum mechanics (QM) 
may be of central importance to understanding mind/
body therapies and the role of mind and emotions in 
health and wellbeing. To what extent “mind” may also 
be related to the biofield lies outside the scope of this 
review, but we have been describing some of the basic 
physical biofield processes that could explain the effi-
cacy of complementary medical therapies.

All physics, including electromagnetic theory, 
rests upon a nonclassical foundation. For example, the 
electromagnetic potential field (comprising the vector 
potential, A, and scalar potential, φ, which are the 
sources of EMFs) mediates the classical EMFs described 
by Maxwell’s equations and quantum levels described 
by the Schrödinger equation.22 The electromagnetic 
potential acts by modulating the phase of charged par-
ticle wave functions; field interactions can occur in 
regions of zero electric and magnetic fields, yet non-
zero A and φ.21 Thus the electromagnetic potential is 
itself a nonclassical field functioning through a modu-
lation of quantum phase rather than via a classical field 
of force. The case for other nonclassical fields has been 
summarized by Rein,25 and such fields, while not yet 

directly observed, are a direct consequence of both clas-
sical, relativistic, and quantum theories. 

For example, because the wave equations derived 
from Maxwell’s equations (ie, classical electromagnetic 
theory) are symmetric in time, solutions exist for both 
the “advanced” and “retarded” electromagnetic poten-
tials, propagating backwards and forwards in time, 
respectively.52 Other field quantities that propagate at 
faster-than-light speeds, such as pilot waves, follow 
directly from calculations in both classical and relativ-
istic electrodynamics.53 In relativistic quantum theory, 
solutions to the Dirac equation successfully predicted 
the (now experimentally confirmed) existence of the 
positron, requiring a formulation in which the arrow 
of time is reversed.54 “Longitudinal” or “scalar” waves 
have also been suggested to be primary aspects of the 
biofield.24 In contrast to the transverse vector waves of 
classical EMF theory, such scalar waves are hypothe-
sized to result from superposition of electromagnetic 
waves—eg, when 2 waves cancel each other, a transfor-
mation of energy into vacuum potentiality is thought 
to occur.25 Such scalar fields, which are not mediated 
by electric dipoles or electron transitions, propagate far 
from equilibrium25 and clearly don’t constitute known 
electromagnetic-based structures. 

These connections with nonclassical fields have 
led several scientists to consider the body as function-
ing as a macroscopic quantum system.9,25,55-58 The 
existence of macroscopic biological processes linked to 
QM leads to quantum biology and as we will see below, 
to a biofield conception beyond both quanta and bio-
logical entities to the underlying vacuum and even 
further. In an integrated quantum description of the 
body, bioinformation must play a fundamental role. 
The implications for biomedicine are profound. Such a 
system would create a model for the origin and cause of 
broad physiological regulatory behavior that we cur-
rently lack, primary to molecular biology. Practical 
control of this system would lead to deep insights for 
healing, regeneration, morphology, disease elimina-
tion, growth, and mind/body interaction, as well as 
insights into the fundamental questions of what is life, 
what is consciousness, and what the full mechanisms 
underlying evolution are. It may describe a new, 
unique, quantum mechanical and electrically based 
physiological system that interfaces with both the 
quantum world, quantum vacuum, and biochemical 
world. It may be the key to integrating the science of 
consciousness and biology. It would certainly be an 
epochal paradigm shift for science. 

QuAntuM PHysIcs And QuAntuM bIology
Quantum physics provides a theoretical entry to 

attempt to explain the existence of the biofield and how 
it interacts with the body. There are qualifications to this 
assumption, however. Bischof indicates the fundamen-
tal sense that quantum physics has implicitly replaced 
the old reductionist and molecular view of science with 
a holistic one in which materiality forms an unbroken 
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whole.23 Likewise, the most persistent paradigm in neu-
roscience considers the mind as an emergent property of 
a large and complex physical brain that mediates aware-
ness and remembrance.58,59 In this orthodox view, 
“mind” appeared in the evolutionary chain because of 
the development of nervous systems in general, central 
nervous systems in particular, or only in primates and 
perhaps just homo sapiens.60

In contrast, a view closely linked to the role of 
observation in quantum measurements assigns a role 
to subjectivity in keeping with the Copenhagen 
Interpretation (CI) and particularly its revision by John 
von Neumann, known as the orthodox quantum view.6 
It holds that consciousness provides the individual 
observer with agency and freedom.61-63 As such, quan-
tum measurement theory has yielded to what Wheeler 
refers to as the “participatory universe.” The conun-
drum of whether or not the falling tree would make a 
noise in the forest is irrelevant if no conscious observ-
ers were around to hear it. From this participatory 
viewpoint, properties of quanta and quantum systems 
in general are “contextual”: They don’t exist by them-
selves but are intrinsically tied to acts of observation. 

In von Neumann’s view, nature exhibits free choice 
of response to an act of observation by an observer. The 
time evolution of a quantum system is described by the 
wave function, which fully characterizes such systems 
through the deterministically evolving Schrödinger 
equation.6 However, what value will result following an 
actual experimental choice is not known. Once an 
experiment is conducted, a single value in the probabil-
ity space described by the wave function results, and this 
is the famous “collapse of the wave function.”64 Quantum 
theory presents us with a world following a completely 
different order from the world of everyday experience.63 
In what constitutes the underlying reality, quanta are 
entangled in both space and time, and nonlocality is 
implied in quantum measurements.64

By extension, a number of quantum physicists 
take participation to be an absolute requirement, hold-
ing that the world is primarily mental, since mental 
decisions implicitly play the primary role in the col-
lapse of the wave function.6,57,64-66 In the CI of quan-
tum theory, the wave function is not considered to be 
real. Rather, it is only a prescription of determining 
probabilistic potential outcomes, which are described 
by the square of the absolute value of the wave func-
tion, as proposed by Born.67,68 However, the variables 
measured must conform to macroscale classical ana-
logues, since any apparatus in the lab would be a classi-
cal system. Thus the CI has a duality built into it. Not 
all physical variables of a quantum system can be 
simultaneously known (according to the Heisenberg 
Uncertainty Principle). In the CI, quantum systems 
behave in a complementary manner, either as particles 
or waves (Bohr’s Principle of Complementarity). This 
complementary relationship manifests in the act of 
observation itself. For example, the more precisely a 
particle’s position (particle-like aspect) is measured, 

the less precisely can its momentum be known (ie, 
wavelength or wave-like aspect). Thus the type of mea-
surement chosen by the observer determines the out-
come of experiments, suggesting a participatory role 
for the observer. 

In von Neumann’s view, there is a universal wave 
function.6 However, as in the CI, there is also collapse 
through conscious observation. For von Neumann, the 
state transformation due to measurement (process 1) is 
distinct from that due to time evolution (process 2) as 
described by the Schrödinger time-dependent equa-
tion: Time evolution is deterministic and unitary 
whereas measurement is nondeterministic and non-
unitary.6,58 Von Neumann’s interpretation is the gold 
standard against which all other interpretations must 
be compared.63 Von Neumann’s nondeterministic 
interpretation of measurement gives a psychological 
component to reality itself, casting the observer in the 
role of an active participant in the creation of events. 

This viewpoint, that the observer’s participation 
plays an essential role in the outcome of events, has 
fundamental implications for biofield science and 
mind/body therapies. It has the potential for under-
standing how many such therapies operate. In the 
same breath, the issue of efficacy arises. There is a wide 
range of response to all medical interventions, wheth-
er in complementary or conventional scientific medi-
cine. No 2 patients respond alike, and uncertainty is 
always present. Mind and body are fundamentally 
connected. Thus, the primary connection of the 
observer and the observed system, as understood in 
QM, has profound implications for the nature of the 
biofield: We cannot take the living body as an entity 
existing independent of the biofield to which it 
belongs and independent of the practitioner and the 
receiving subject in CAM treatments. 

The primary shortcoming of molecular biology is 
that the “holistic” character of the physical world now 
recognized in quantum theory is either not acknowl-
edged by the bioengineers or rejected as irrelevant.23,69 
The world view of QM is much richer and more holistic 
than molecular biology would have. It is no surprise 
that many of the founders of QM understood the impli-
cations of wholeness in both physics and biology. For 
example, Planck held that wholeness must be intro-
duced into physics as in biology.70 Bohr understood the 
significance of complementarity beyond QM and how 
it was paramount to biology.67,68  Schrödinger wrote an 
important work with the title “What is Life?” in which 
he approached the holistic view for both QM and life as 
similar.71 For example, primary colors are not a funda-
mental property of light but are related to the physio-
logical response of the eye to light. Moreover, 
Heisenberg also held that mind plays a fundamental 
role in the universe.72  

Today, the evidence of macroscopic quantum 
effects in biology has yielded a plethora of phenomena 
that can be understood through the application of quan-
tum physics. They include understandings of the role of 
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coherence in photosynthesis,73,74 the avian compass 
through which birds navigate,74 the sense of smell,75 
quantum coherence in microtubules,56,76 regenera-
tion,77 and quantum processes in brain dynamics.78-80

QuAntuM-lIKe Processes
The application of quantum microphysics to mac-

roscopic scales is natural and yet at the same time sur-
prising. The naturalness is because QM is the most 
complete theory of physical reality that we have where 
classical physics is incomplete. The surprise is because 
most QM effects occurring in the microcosm, such as 
entanglement and nonlocality, don’t readily apply to 
everyday experience. In what follows, we refer to 
Kafatos63 as it applies to bridging the microscopic and 
macroscopic domains. 

By quantum-like effects are meant (1) phenomena 
that are clearly related to QM but apply at macroscopic 
scales where normally they would not be expected and 
(2) phenomena that should be seen as extensions 
beyond current orthodox QM, in particular those 
involving life processes that cannot be accounted for 
by standard biochemistry, biology, or quantum theory. 
The Hilbert space formalism of QM, Schrödinger’s 
wave mechanics, and Heisenberg’s matrix mechanics 
don’t directly address life processes. Quantum-like pro-
cesses have been theoretically invoked in a host of life 
processes and macroscopic physics (such as brain 
dynamics).7,8 “Quantum-like” indicates that the prin-
ciples of QM apply at all scales, not just the micro-
scopic, and as such, they provide fundamental insights 
to phenomena in fields outside physics, such as those 
already touched upon—biology, neuroscience, and 
medicine—and potentially extending to other areas 
like psychology and even anomalous psi phenomena, 
where one might apply QM phenomena such as entan-
glement and nonlocality.81 

Reflecting on these concepts from the perspective 
of complexity theory, it becomes clear that many of 
the “peculiar” effects observed at the quantum level 
have biological forms: for example, biological comple-
mentarity50 and uncertainty.82,83  Extending QM con-
cepts in this way leads to biological scale, quantum-
like nonlocality, recursion, and entanglement. These 
extensions are more than analogies or metaphors. 
Beyond a scope usually considered as peculiar to the 
quantum world and not occurring in the “real world” 
of classical physics, we suggest that if the observable 
universe at its foundation is quantum mechanical, as 
held in standard orthodox QM,6,58,84,85 then nonlocal-
ity could indeed be one of the signature aspects of an 
underlying mental world. This has been referred to as 
the “conscious universe.”64,85-88 Such a universe, 
where consciousness is primary, would entail qualia of 
experience, where the qualities of the experienced 
world describe reality with the validity of conven-
tional science and yet go much further by including 
every aspect of mind.89,90 Quantum-like can thus be 
understood as the (future) extension of both QM and 

quantum biology91 to account for the physical, men-
tal, and biological realms,92 with the biological domain 
characterized by huge complexity and different levels 
of information rates.1

tHe QuAntuM vAcuuM
In interpersonal field phenomena,23 the presence 

of nonelectromagnetic fields is indicated. These may be 
electromagnetic potential fields, which Aharonov and 
Bohm21 showed are very real. Tiller has suggested that 
these potential fields mediate between EMFs, the mac-
roscopic quantum states of matter, and the physical 
vacuum.22 We agree with Bischof that “all the features 
of unbroken wholeness of reality implicit in quantum 
theory—non-separability, non-locality, fundamental 
connectedness—which are so fundamental for biologi-
cal understanding, are an expression of the properties 
of the vacuum.”23 According to this view, the vacuum 
organizes the structure of space-time through macro-
scopic EMFs, and the phase-controlling property of the 
electromagnetic potentials plays a central role.23 The 
importance of phase-relations for complex biosystems, 
consisting of many oscillating fields coupled nonlin-
early by their phase-relations, points to the importance 
of the vacuum for the biofield itself. 

Relatedly, the coherence of biophoton emission 
has been suggested to arise from “potential informa-
tion” in the organism that is virtual and nonmeasur-
able23 and a “superfluid vacuum model” has been pro-
posed for biophoton emission of seeds and its connec-
tion to their vitality.93 This model characterizes the 
vacuum as a superfluid Bose-condensate of photons in 
which virtual fields in the vacuum state are involved in 
the manner posited by Grandpierre and Kafatos.94 
Zeiger and Bischof make clear “that there is significant-
ly more to the quantum vacuum than just the electro-
magnetic vacuum (the zero-point fluctuations),” and 

the need for assuming a pre-physical dimension of 
potentiality for the understanding of organisms, and 
for the creation of the new discipline of vacuum bio-
physics as a basis of biophysical understanding, is 
postulated . . . The fundamental quantum mechani-
cal nature of biological phenomena will only be fully 
understood if the vacuum is taken into full and 
explicit consideration as the essence and ground of 
these phenomena. The quantum vacuum may serve 
as a framework for a unification program in biology 
aimed at incorporating all relevant aspects of life 
into a physical picture of the organism.93 

In agreement with views presented above, Zeiger 
and Bischof also recognize the role of the observer and 
of consciousness itself in QM.92 In addition, 
Grandpierre and Kafatos and Grandpierre, Chopra, 
and Kafatos have provided arguments for the funda-
mental role of the quantum vacuum in biology, in the 
autonomy or free choice of organisms and as the driver 
of biological evolution.94 
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PrelIMInAry results for “PHAntoM leAf 
effect”: A Model systeM for bIofIeld 
reseArcH?

An intriguing experimental result, known as “the 
phantom leaf effect,” if fully verified, may be an example 
of some or even all of these biofield processes. In these 
experiments, coronal discharge95 or the Kirlian photo-
graphic effect reveals a field effect in the morphological 
form of an intact living leaf even after part of the leaf is 
severed.96 This suggests an analogy to the subjective 
experience of a phantom limb reported by patients after 
the limb has been amputated. There might be a persist-
ing biofield that represents the amputated limb. First 
described by Adamenko and reported by Tiller96 and by 
Ostrander and Schroeder,97 more recent validating 
experiments have been performed with detection meth-
ods of greater precision; these are summarized in 
Hubacher.98 In his most recent publication, Hubacher 
performed the experiment with highest definition pho-
tographic samples using the largest number of samples 
to date.98 Of 137 leaves severed and imaged, 96 (70%) 
demonstrated clear phantoms (example in the Figure).98

In these experiments the phantom structure (1) 
appears as an integral and coherent whole, (2) is inde-
pendent spatially of the organism, (3) interacts with 
both magnetic and electric fields and conducts cur-
rent, and (4) represents the precise anatomy of the 
original physical leaf.98  Hubacher concludes that the 
phantom leaf, being electroconductive, may carry 
both information and energy and therefore possibly 
represents a true biofield manifestation that regulates 
physiological processes.  

An early explanation of this effect questioned 
whether the phantom leaf effect might result from 
moisture emission from the cut portion driven into the 
space from which the cut section had been removed by 
the power of the field emission process. However, the 
most recent data do not support this explanation, as 
the precise and complex anatomical replication of the 
original leaf is present in minute detail.

On the other hand, it is also unclear why the effect 
is not seen 100% of the time (though it is more repro-
ducible in this current cohort than it has been before). 
Hubacher suggests that 

some parameter or group of parameters is proba-
bly needed beyond what is understood, to reliably 
reproduce these results. These include such things 
as frequency, waveform, dielectric spacing, pulse 
widths, and types of grounding. Other variables 
can include film types, gases in the electrode mecha-
nism, humidity, power sources, times of year, plant 
species, [and] chemically influenced specimens, eg, 
perfusion with chloroform prior to photography.98 

Further work is clearly needed to determine the 
impact of these variables, but the fact remains that 
phantom leaves have been demonstrated using a vari-
ety of techniques. The remarkable results strongly sug-

gest a robust effect that can arise from a very broad 
array of interwoven field phenomena.  

In the images obtained, it is electron flux that cre-
ates the image. These data point to the existence of an 
intact, integral, and conductive system permeating the 
original leaf. Given the absence of any conductive physi-
cal structures in the severed area, the coronal discharge 
appears to be under the influence of a quantum-level, 
nonphysical field functioning below the level of EMFs, 
in order to support and structure those EMFs. Vacuum 
phantom effects have also been proposed at the molecu-
lar level for DNA.99,100 We note also that the quantum 
vacuum produces real measurable effects such as the 
Lamb shift,100 the Casimir effect (which occurs when 
charged parallel electrodes are closely adjacent101), and 
the Bose condensation mentioned above.30

The mechanisms are as yet unknown, but the vari-
ous findings point to aspects that would be expected 
from the postulated biofield. It can be asked, then, 
whether a phantom structure functions like a true 
physiological system, as has been suggested for the 
biofield. A functioning system of this nature has been 
postulated to deliver energy and/or information sys-
temically throughout an organism using electromag-
netic signals and forces.9

In this regard, it appears that the phantom leaf 
effect may provide an excellent model through which to 
explore the manifestations of a truly observable biofield 
(or of overlapping, interactive biofields). At the very 
least, the opportunity to explore biofield mechanisms at 
the level of EMF or below, into subtler quantum realms, 
is intriguing. The fact that the phantom leaf effect is 
highly robust in recent trials97 suggests that further 

figure Example of the phantom leaf effect from Hubacher (2015).

http://www.gahmj.com/action/showImage?doi=10.7453/gahmj.2015.011.suppl&iName=master.img-000.jpg&w=216&h=270
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work will identify confounding variables, which will 
likely uncover some of the underlying principles. 

dIscussIon And conclusIons
Our examination of the evidence for the biofield 

indicates the need for explanations to go beyond con-
ventional classical physics and biology. In particular, 
one needs the consideration of holistic approaches and 
coherent processes. Biofields may be carried by EMFs, 
quantum and quantum-like processes, and other funda-
mental coherent states. Further research must be done 
on the physical origins of the biofield and how it relates 
to an integrated understanding of consciousness and the 
“living universe.” Our recommendations include new 
investigations that address the comprehensive issues 
listed below, some of which are currently speculative.

 • What is the role of observation in the structure of 
the biofield? Does the state of the practitioner affect 
the structure of the biofield in medical applications, 
for example? Even for the same subject receiving dif-
ferent CAMs at different times, would the biofield 
depend on the person administering the treatment?

 • Is the coherence seen in biofield, and particularly in 
biophoton emissions, indicative of the basic 
quantum(like) nature of life? Similarly, do nonlocali-
ty and entanglement and other quantum properties 
apply among different interacting organisms?

 • In CAM, how is the endogenous and all- 
encompassing nature of the biofield in an individ-
ual tied to the biofield of the practitioner and to all 
biofields of living entities? For example, do bio-
fields linking every living entity exist at all scales? 
How would we show this experimentally and what 
would the consequences be?

 • If entanglements across “different” biofields are real, 
how might CAM modalities be developed to deliver 
the maximum beneficial effects to the patient?

 • Can the use of CAM take advantage of the nonlocal 
nature of the biofield (eg, along with hands-on 
healing, distant healing, as in Reiki, could be equal-
ly effective)?

 • Can the biofield be understood as ultimately ema-
nating from the quantum vacuum? Would this open 
up new vistas for energetic healing transmission? 
For example, would the persistence of biofield be uti-
lized for health benefits across space-time?

 • Can we devise scientific experiments to study spe-
cific quantum-like properties of the biofield that 
would be useful in CAM?

 • The phantom leaf effect may represent an easily 
performed and reproducible model system for 
exploring not only the primary nature of the bio-
field but also how CAM interventions might inter-
act with it or even change it. 

 • Finally, what makes biofield research so fascinating 
is its immediate impact on human beings. We are 
living entities imbedded in the fields described by 
classical and quantum physics. Nature’s forces 

invisibly affect us every day, and science has long 
searched for a bridge between the quantum and 
classical world. If these worlds turn out to be unit-
ed in a very practical way through the phenome-
non of life itself, the biofield will be far more than 
theoretical. It will redefine what human life consti-
tutes, where we belong in the panoply of life on the 
planet, and ultimately how we should live in a 
wider, even cosmic, context. 
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AbstRAct
Biofield physiology is proposed as an overarching 

descriptor for the electromagnetic, biophotonic, and 
other types of spatially-distributed fields that living 
systems generate and respond to as integral aspects of 
cellular, tissue, and whole organism self-regulation and 
organization. Medical physiology, cell biology, and 
biophysics provide the framework within which evi-
dence for biofields, their proposed receptors, and func-
tions is presented. As such, biofields can be viewed as 
affecting physiological regulatory systems in a manner 
that complements the more familiar molecular-
based mechanisms. Examples of clinically relevant 
biofields are the electrical and magnetic fields generat-
ed by arrays of heart cells and neurons that are detect-
ed, respectively, as electrocardiograms  (ECGs) or mag-
netocardiograms (MCGs) and electroencephalograms 
(EEGs) or magnetoencephalograms (MEGs). At a basic 
physiology level, electromagnetic activity of neural 
assemblies appears to modulate neuronal synchroniza-
tion and circadian rhythmicity. Numerous nonneural 
electrical fields have been detected and analyzed, 
including those arising from patterns of resting mem-
brane potentials that guide development and regenera-
tion, and from slowly-varying transepithelial direct 
current fields that initiate cellular responses to tissue 
damage. Another biofield phenomenon is the coher-
ent, ultraweak photon emissions (UPE), detected from 
cell cultures and from the body surface. A physiologi-
cal role for biophotons is consistent with observations 
that fluctuations in UPE correlate with cerebral blood 
flow, cerebral energy metabolism, and EEG activity. 
Biofield receptors are reviewed in 3 categories: molecu-
lar-level receptors, charge flux sites, and endogenously 

generated electric or electromagnetic fields. In sum-
mary, sufficient evidence has accrued to consider bio-
field physiology as a viable scientific discipline. 
Directions for future research are proposed. 

IntRoductIon And oveRvIew
The impetus to frame a new area of physiology 

often arises at the interface of existing fields of inquiry. 
As prime examples, neuroendocrinology emerged 
when nerve endings in the hypothalamus, near the 
base of the brain, were observed to release hormones 
that cue the anterior pituitary to regulate an array of 
endocrine tissues1; psychoneuroimmunology emerged 
when the phenomenon of conditioned immunosup-
pression was observed and when nerve endings were 
discovered adjacent to lymphocytes in secondary lym-
phoid tissue2; cognitive neuroscience came into its 
own when correlates of mental processes began to be 
identified by means of increasingly sensitive brain 
imaging techniques.3 We suggest that biofield physiol-
ogy, with its initial focus on the characterization of 
endogenous electrical and magnetic fields as indices of 
health and illness—eg, via electroencephalography  or 
magnetoencephalography (EEG and MEG) or electro-
cardiography and magnetocardiography (ECG and 
MCG)—represents another such confluence of disci-
plines, integrating concepts and information from cell 
biology, biophysics, and medical physiology.

Biologically-generated fields (biofields) are a spa-
tially distributed set of forces and physical properties 
that have the capacity to encode information and exert 
instructive influences on cells and tissues capable of 
perceiving and being modified by them.4,5 As such, 
biofields complement molecular processes as key con-
tributors to what biophysicist Mae-Wan Ho, PhD, 
describes as global coherence—the multilevel integra-
tion of diverse biological activities across time and 
scale.6 In her view, global coherence—the defining 
quality of living organisms—accounts for their most 
salient properties such as long-range order and coordi-
nation, rapid and efficient energy transfer, and extreme 
sensitivity to specific signals.

Although we focus in this paper on fields generat-
ed by living systems, there is substantive scientific lit-
erature demonstrating that physiological regulatory 
systems in humans and animals are also affected by and 
even synchronized to environmentally generated fields, 
eg, of geomagnetic and solar origin.7-11 Of additional 
interest, disruptions in these fields have been observed 
to create adverse effects on health and behavior.12 A 
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companion paper in this supplement reviews evidence 
for the therapeutic use of externally applied electrical 
and magnetic fields (see Muehsam, et al, this issue). For 
example, a recent Cochrane review concludes that 
pulsing electromagnetic field therapy “may offer some 
benefit in the treatment of delayed union and non-
union of long bone fractures,”13 a finding supportive of 
the US Food and Drug Administration approval of such 
therapeutic usage.14

Given that electrical and magnetic fields,15 as well 
as biophotons in the full range from ultraviolet to 
infrared,16,17 are detected during normal physiological 
activity, the question often arises whether such endog-
enous phenomena are merely epiphenomena of meta-
bolic events or are incompletely understood biological 
signaling systems. The present paper explores the evi-
dence for the latter view. We suggest physiological 
regulatory systems are affected by biofields in a man-
ner that complements the more familiar molecular-
based mechanisms, by which regulatory systems 
respond to endogenous biochemical signals and exo-
genous pharmacological agents. 

We begin our article by describing known and 
postulated biofields, including how they are generated 
and which physiological systems may be affected. 
Next, we consider receptor systems that may detect, 
integrate, and trigger responses to both biofields and 
environmental fields. We conclude by identifying 
areas for future research aimed at clarifying form and 
function of biofields. Overall, a case will be made that 
sufficient evidence has accrued to consider biofield 
physiology as a viable, if nascent-stage, scientific disci-
pline that is likely to expand the current biomedical 
model of health and disease.

bIoFIelds: FoRm And FunctIon
Every region of the body, however superficial or 

deep, is crisscrossed with well-studied communication 
and regulatory systems, including neural pathways, 
blood-borne hormones and exosomes (cell-derived ves-
icles), and immune surveillance. Yet the existence of 
fluctuating endogenously generated electromagnetic 
and other fields, which also suffuse all our cells and 
comprise an additional rich source of biological infor-
mation and regulation, remains an underappreciated 
aspect of physiology.18,19

Electrical activity, in the form of charge separation, 
is a fundamental feature of every living cell. As single 
cell and multicellular organisms evolved in a primor-
dial sea, the ability to maintain a low-sodium/high- 
potassium intracellular milieu, in the face of the high-
sodium/low-potassium concentrations in sea water, 
served as a source of energy to enable uptake of metabo-
lites and discharge of waste products across the cell 
surface. Proteins, evolved to serve as specific ion chan-
nels and pumps, maintain this ionic gradient (the “rest-
ing potential”) between inside and outside of each cell.

But evolution found greater promise for the resting 
potential than merely as an energy source for ion pumps 

and crossmembrane transport of molecules. As multicel-
lular organisms evolved, patterns of resting potentials of 
cells throughout the body became designated as instruc-
tive scaffolding to guide pattern formation and stem cell 
behavior during embryogenesis and organ regenera-
tion.20-23 For example, endogenous arrays of bioelectric 
potentials are now known to instruct left-right pattern-
ing,24-26 eye induction,27 size regulation,28,29 and pat-
terning during complex organ regeneration.30-33 New 
tools allow these bioelectric gradients to be directly 
observed noninvasively in vivo34,35 and to be specifically 
altered to assess effects on intercellular communication 
and tissue-level or organ-level outcomes.36,37 
Importantly, the molecular mechanisms that couple 
changes in bioelectric gradient distribution to down-
stream transcriptional and epigenetic targets are also 
being characterized.27,34,36,38,39

Further, as the advent of multicellular organisms 
led to increased cellular specialization, muscle and ner-
vous tissue developed mechanisms to turn their resting 
potentials into high-speed action potentials, propagat-
ing along the cell surface with frequencies and other 
characteristics that encode information.40 Passage of 
this information from cell to cell via chemical and elec-
trical synapses expanded the effective area of these 
electrical fields. Transmembrane currents in neurons 
also produce local electric fields that induce “ephaptic 
coupling” (nonsynaptic electrical coupling) between 
adjacent axons, which influences the synchronization 
and timing of action potential firing in neurons.41 As 
further examples, various types of electrical fields—cre-
ated by either mechanical stress (piezoelectricity) or 
streaming potentials—in bone, tendons, skin, and fas-
cia are thought to regulate the functioning of osteocytes 
and fibroblasts to adjust the density of supporting tis-
sues in response to loads.42 Also, electric fields generat-
ed by the intracellular network of microtubules, centro-
somes, and chromosomes appear to play fundamental 
roles in regulating the dynamics of mitosis, meiosis, and 
a variety of other cellular activities.43

In addition to the high-speed electrical signals 
conducted along nerve axons, a second communica-
tion network, based in ubiquitous epithelial cells, con-
ducts information as slowly varying direct currents.44,45 
The DC fields generated by this system, which spread 
across considerable distances, play key roles in recog-
nizing damage and guiding cell migration necessary 
for wound healing (especially in skin, heart, and cor-
nea) as well as in regulating the migration of neuronal 
path-finding.46-51 Recent research has identified numer-
ous molecular signaling pathways that mediate the 
interactions of these bioelectric fields, first described 
decades ago,52,53 with the plasma membrane and cyto-
skeletal mechanisms to facilitate tissue repair.55-59 

Although the transepithelial DC fields and the 
gradients of resting membrane potentials (Vmem) share 
functional similarities, the DC fields are produced only 
by epithelial layers in a relatively standardized form,60 
while Vmem are generated by all cells in a wide variety 
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of patterns.23,36 A further difference lies in the trans-
duction mechanisms of these systems. The Vmem pat-
terns are sensed by a different set of membrane pro-
teins from those that respond to the DC fields.39,61 Cells 
use both systems during morphogenesis: the DC fields 
set directionality of growth and positional informa-
tion62-64 and the Vmem gradients control differentiation 
and proliferation and establish anatomical identity of 
whole regions.23,28,65 

Since electric charge in motion, whether along a 
wire or a nerve axon, produces a magnetic field in the 
surrounding space, this phenomenon represents a fur-
ther type of biofield. Magnetic fields emanating from 
the body, although extremely weak relative to the geo-
magnetic field of the earth, are readily detected by 
superconducting quantum interference device 
(SQUID)–based magnetometers.66 Evidence has recent-
ly been summarized that nonthermal electromagnetic 
fields of amplitude similar to the cardiac field can affect 
a wide variety of biological functions, including gene 
expression, particularly in stem cells.54

The strongest rhythmic electrical and magnetic 
fields in the body are produced by synchronous activity 
of heart muscle cells. While the ECG is readily detected 
via surface electrodes, the heart’s magnetic field can be 
recorded up to several feet from the body surface as an 
MCG.67 Magnetic fields produced by the heart appear 
to carry information that can also be detected by other 
persons or animals.68 An example of the informational 
potential (bioeffectiveness) of these heart fields is car-
diac-induced entrainment, or frequency locking, 
detected when the R-waves of one subject’s ECG 
become precisely synchronized with the onset of EEG 
alpha waves of another subject at a distance of up to 5 
feet.69 Heart fields may also encode psychoemotional 
information, as indicated by the 75% accuracy rate in 
detecting discrete emotional states from patterns of 
heart rate variability.70 

The electrical and magnetic fields generated by the 
composite activity of thousands of brain cells are 
detected as an EEG and MEG, respectively. At a func-
tional level, the electromagnetic activity of neural 
assemblies has been proposed to modulate neuron 
synchronization71 and circadian rhythmicity72 and to 
underlie the computational and cognitive processes of 
the brain.73,74 More specifically, weak sinusoidal elec-
tric fields appear to enhance and entrain physiological 
neocortical network activity.75 Thus, in a feedback 
loop, the local fields help to synchronize the neural 
network that generates them.

Another type of biofield phenomenon is the coher-
ent, ultraweak photon emissions (UPE), detected from 
cell cultures and from the body surface.16,76,77 Since the 
initial observations of UPE or biophotons were detect-
ed from inflammation-producing reactive oxygen spe-
cies, the level of these emissions has been explored as a 
noninvasive marker of “metabolic stress” and a mea-
sure of overall health.17 More broadly, such UPE, 
instead of being considered as metabolic epiphenome-

na, may serve important physiological roles. 
A role for ultraweak light signaling in normal 

physiological regulation is suggested by evidence of 
intercellular communication under chemically sepa-
rated but optically coupled in vitro conditions, eg, 
through a thin glass film.78-80 These studies have iden-
tified infrared as a primitive source of “cellular vision” 
to guide migration and other behaviors.78,81 More 
recently, a role for biophotons in neural activity was 
based on observations that fluctuations in UPE corre-
late with cerebral blood flow and cerebral energy 
metabolism82 as well as with EEG activity.83 Moreover, 
photonic stimulation at one end of a nerve appears to 
elicit increased UPE at the other end.84 As a means of 
information transfer, biophotons have the advantages 
of extremely high speed and the ability to penetrate 
into and through cell membranes and organs that 
present barriers to the diffusion of molecular signals. 
Nonconventional means of UPE-mediated biosignal-
ing include wave propagation within longitudinally-
oriented neuronal microtubules85 and passage through 
membrane-spanning regions of proteins that may 
serve as “light pipes.”86

Considerations of physiological activity of bio-
fields also include resonance signaling, ie, the modula-
tion of cell function by specific electromagnetic fre-
quencies.87 Involvement of nonclassical and quantum 
forms of energy5,88 (eg, A-fields and scalar waves89) has 
not been explored to the same level of rigorous detail as 
the bioelectric gradients and fields discussed above, 
and physiological roles for such phenomena have not 
yet been demonstrated. (See the article “Biofield 
Science: Current Physics Perspectives” in this 
Supplement for a more extensive discussion of non-
classical and quantum forms of energy.) 

bIoFIeld RecePtoR systems
A further challenge for framing a physiology of 

biofields is to identify endogenous receptor systems 
that detect electromagnetic or other types of fields and 
trigger responses to these nonmolecular stimuli. While 
the concept of receptor brings to mind the conforma-
tional matching invoked to characterize receptor-
mediated responses to hormones and drugs, biofield 
reception may be better described by phenomena from 
physics, such as resonance and impedance matching, 
based on tuning to signal frequencies. As previously 
proposed, 3 overlapping categories of biofield receptors 
can be considered: molecular-level receptors, charge 
flux sites, and endogenously generated electric or elec-
tromagnetic fields.90,91 

An important series of studies on cultured cells 
identified 2 examples of the first type of receptor 
sites—deoxyribonucleic acid (DNA) and the cell mem-
brane—at which exogenous electromagnetic signals 
exert specific biological effects.92,93 Just as steroid hor-
mones upregulate transcription of particular genes by 
binding to hormone response elements of DNA, so do 
low-frequency (<300 Hz) electromagnetic fields appear 
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to increase transcription of select genes by acting at 
upstream regions of DNA designated as electromagnet-
ic response elements (EMRE).94 Deletion of the EMRE 
eliminates the ability of the applied electromagnetic 
field to regulate the target genes, while other genes can 
be converted from electromagnetic nonresponders to 
responders by inserting the EMRE at upstream regions. 
Similar electromagnetic fields, as demonstrated by the 
same researchers, appear to increase the activity of sev-
eral membrane-bound enzymes.93

Charge flux sites, the second type of receptor as 
exemplified by the perturbation of transmembrane 
calcium fluxes, have been proposed as a generic mecha-
nism by which weak electromagnetic fields affect bio-
logical systems.95,96 If voltage sensitivity of calcium ion 
(Ca2+) channels facilitates the targeting of these sites by 
electromagnetic fields, voltage-modulated channels for 
other ions should also be tested as potential target 
sites. Low-frequency electromagnetic fields have also 
been proposed to interact with DNA by accelerating 
the movement of electrons within the helical arrays of 
base pairs.97 Changes in charge separation in small 
DNA regions occur during aggregation, so that interac-
tions may be more pronounced in specific active seg-
ments of DNA.93

While ion channels and ion pumps have major 
roles in establishing the resting potential of an individ-
ual cell, it is gap junctions, the specialized electrical 
connections between adjacent cells, that allow voltage 
and current-mediated signals to be propagated across 
groups of cells.98 In this manner, spatiotemporal pat-
terns of resting potentials arise to provide bioelectrical 
guidance during tissue development, regeneration, and 
cancer suppression.20,23,99 Although it is not yet appar-
ent that applied weak electromagnetic fields can alter 
resting potentials, let alone affect multicellular patterns 
of membrane voltage, applied weak electrical currents 
do appear to induce regeneration of adult frog limbs. 
These exogenously applied currents are comparable in 
direction and density to the outward electrical currents 
detected from regenerating amphibian limbs, and it is 
possible that some of the reported effects of applied 
electromagnetic fields are due to modification of endog-
enous bioelectric gradients.15,100

A final candidate for a receptor system for endog-
enous and exogenous biofields is a body-wide network 
that appears to exhibit all 3 types of potential receptor 
sites: molecular, charge flux, and endogenous field. 
Unspecialized ‘‘loose’’ connective tissue, often referred 
to as fascia, forms a continuous head to toe network 
surrounding and permeating all tissues and organs.101 
As an extracellular matrix, structured mainly by colla-
gen fibers, fascia provides a supportive and regulatory 
framework for all organs of the body as it coordinates 
cellular perception and interpretation of mechanical 
forces. This extracellular system reaches into the inte-
rior of cells via transmembrane bridging molecules 
known as integrins, which allow information from the 
fascia to modify cell metabolism and genetic activi-

ty.102 Speculation on the nature of such collagen-sig-
naling focuses on water molecules hydrogen-bonded 
along the outer shell of the collagen triple helix, ori-
ented in a manner that supports the rapid jump con-
duction of protons along the length of the collagen 
fibers.103,104 Since collagen structures both conduct 
and modify photon pulses emitted from biological 
sources,104 it is conceivable that signaling along colla-
gen fibers serves as a surveillance system of endoge-
nous biofield emission to complement the immune 
and nervous systems in monitoring tissue health.

Further speculation based on the water-protein 
relationship along collagen fibers invokes quantum 
coherence, a state that can occur when all water mole-
cules in a particular domain or region are spinning syn-
chronously, emitting spin or torsion waves. Such spin 
coherence and quantum coherence enable the collagen 
matrix to be ultrasensitive to electromagnetic fields in a 
manner that can be frequency selective due to a quan-
tum phenomenon known as the Larmor Precession.105,106 
This effect, resulting from the torque of an external mag-
netic field exerted on the spin of subatomic particles, is 
the basis of magnetic resonance imaging (MRI).107

Known sensitivities of organisms to extremely 
small environmental cues, including visible light and 
electromagnetic fields, merit consideration in this 
overview of biofield receptors.108 These sensitivities—
which evolved, for example, to locate prey, avoid preda-
tors, navigate, and sense changing weather patterns—
often operate at or near limits set by physics. An exem-
plar is the ability of the retina to detect a single photon 
of light,109 which occurs via calcium channel–mediat-
ed signal amplification and allows thousands of calci-
um ions enter a retinal rod in response to an individual 
photon.110 The public health debate concerning poten-
tially harmful effects of electromagnetic fields was 
influenced for decades by the conventional physics 
doctrine that living systems could only be affected by 
energy strong enough to cause ionization or heating of 
tissues. In contrast, evidence that very weak, nonioniz-
ing electromagnetic fields exert biological effects is 
well documented,96,111 and the history of the shift 
away from the thermal model has been chronicled.112 
Finally, German researchers have demonstrated that 
individual molecules can act as transmitting and 
receiving antennae in the mediation of efficient inter-
molecular communication via single photons.113 

conclusIons
Sufficient evidence has accrued to consider bio-

field physiology as a viable scientific discipline, based 
on nonlocal, integrated, information-conveying phe-
nomena as well as on emerging molecular details of 
localized biophysical interactions. Endogenously gen-
erated pulses of ultraweak photons, electromagnetic 
fields directly related to cardiac activity, and patterns of 
distributed membrane voltage are varied forms of 
physiological activity designated as biofields, each 
with established properties and proposed biological 
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functions. Several receptor systems have been identi-
fied that mediate responses to these biofields. By anal-
ogy with the hormones, receptors, and regulatory func-
tions that comprise endocrinology, components of the 
biofield physiology framework are in place.

In seeking to define biofield physiology as an area 
of research, it is helpful to distinguish it from the exist-
ing discipline of bioelectromagnetics and to consider 
the 2 approaches as different phases of a continuum. If 
bioelectromagnetics is more about defining mecha-
nisms of local interactions, then biofield physiology is 
more about understanding the integrated, longer-range 
functions within the whole organism: the former more 
reductive, the latter more integrative.

Biofield physiology is still at an early stage of for-
mation. While it is incontrovertible that biological sys-
tems emit and react to a wide range of energetic influ-
ences, we have not achieved a detailed understanding or 
mathematical modeling of the essential field aspect of 
such interactions (a prerequisite for exploiting their 
long-range organizing properties). Moreover, many of 
the experimental findings are preliminary, while the 
biofields studied are varied in form and cannot yet be 
considered as interrelated representatives of a clearly 
defined system of biological self-regulation. Further, 
much of the research appears guided by existing para-
digms of biochemistry and physiology. As one example, 
evidence of DNA response elements that respond to 
specific electromagnetic frequencies, analogous to DNA 
regions responsive to specific hormones, is an impor-
tant finding. However, biofields may also act in a more 
dispersive, nonspecific manner to activate self-regulato-
ry systems that, in turn, stimulate surveillance to detect 
the source of tissue imbalance or disease. As future 
research is likely to reveal, such imbalances may be 
understood via models based on either molecular-level 
or biofield-level dysfunction, a perspective that will 
further expand diagnostics, treatment options, and our 
concepts of physiology.

dIRectIons FoR FutuRe ReseARch
Interrelation of endogenous biofields with major 
Physiological systems

While there is broad acceptance that the nervous, 
endocrine, immune, and cardiovascular systems are in 
continuous intercommunication via electrical and 
molecular signals,114 the possibility must also be con-
sidered that endogenous biofields act as carriers of 
information between these systems. An exemplar is 
heart-brain interaction, where several types of cardiac-
initiated signals appear to exert sequential effects on 
brain activity. Electromagnetic signals from the heart 
reach the brain in a relatively instantaneous manner, 
followed first by a range of neural signals arriving in 
millisecond timeframes and subsequently by pressure 
waves and hormonal signals arriving with delays of 
seconds.68 In general, different types of signals mediate 
rapid/short-acting vs slower/longer-lasting responses, 
eg, neurally-released adrenaline and hormonally 

released corticosteroids, respectively, coordinate the 
stress response. Physiological requirements for ultra-
rapid responses may be met by biofields. As research 
continues to identify physiological roles of endoge-
nous biofields, a wider lens should be used to examine 
whether and how biofields may have intersystem inte-
grative roles in physiological regulation.

Relation of biofield-mediated Physiological changes 
to health and healing

In regard to human health, biofield research has 
taken 2 broad directions aimed at establishing salutary 
and detrimental effects of biofields and biofield thera-
pies. Caution is recommended regarding attempts to 
draw correlations between biofields and health based 
on present data. For example, a recent review of biopho-
ton detection as a potential noninvasive means of 
health assessment stresses the need for standardization 
of devices and conditions used to monitor this UPE.17 
Epidemiological assessments of adverse effects of ambi-
ent electromagnetic fields face critiques common to 
such long-term correlational studies. Future research 
on biofields and health needs to include state-of-the-
science physiological endpoints that best reflect clinical 
conditions. Such research will benefit from advances in 
“calibrating” biofield therapy practitioners and biofield 
devices as well as from improved methodology for 
designing and implementing appropriate controls.

At the Frontier
Many of the hypotheses gathered for this paper 

are, at present, at the leading edge of speculation, but 
they are offered with confidence that emerging tech-
nologies will eventually be able to either validate or 
refute them. As an instructive example, Pienta and 
Coffey stated in 1991 that “Cells and intracellular ele-
ments are capable of vibrating in a dynamic manner 
with complex harmonics, the frequency of which can 
now be measured and analyzed in a quantitative man-
ner by Fourier analysis.”115 In the decades since that 
statement, other technologies have been developed to 
characterize ultrafast activities in the molecular fabric 
of the fascia or living matrix and/or ground regulation 
systems102,116 and “wetware.”117

As a final thought, new insights into the proper-
ties of water118 and applications of quantum field theo-
ry119 will undoubtedly contribute to a deeper under-
standing of the relationships between biofields and 
molecular dynamics. Raman and infrared spectroscop-
ic techniques are now enabling rapid and sensitive 
chemical characterization of samples based strictly on 
the vibrational signatures of the molecules present in a 
sampling volume. When applied to biological systems, 
the techniques provide highly complex spectra that 
document changes taking place in the entire genome, 
proteome, and metabolome; real time in-vivo applica-
tions are possible. The January 2013 issue of the Journal 
of Photonics was devoted to the most recent develop-
ments, with commentary on possible future directions. 
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AbstrAct 
Advances in biophysics, biology, functional genom-

ics, neuroscience, psychology, psychoneuroimmunolo-
gy, and other fields suggest the existence of a subtle sys-
tem of “biofield” interactions that organize biological 
processes from the subatomic, atomic, molecular, cellu-
lar, and organismic to the interpersonal and cosmic lev-
els. Biofield interactions may bring about regulation of 
biochemical, cellular, and neurological processes 
through means related to electromagnetism, quantum 
fields, and perhaps other means of modulating biologi-
cal activity and information flow. The biofield paradigm, 
in contrast to a reductionist, chemistry-centered view-
point, emphasizes the informational content of biologi-
cal processes; biofield interactions are thought to oper-
ate in part via low-energy or “subtle” processes such as 
weak, nonthermal electromagnetic fields (EMFs) or pro-
cesses potentially related to consciousness and nonlocal-
ity. Biofield interactions may also operate through or be 
reflected in more well-understood informational pro-
cesses found in electroencephalographic (EEG) and elec-
trocardiographic (ECG) data. Recent advances have led 
to the development of a wide variety of therapeutic and 
diagnostic biofield devices, defined as physical instru-
ments best understood from the viewpoint of a biofield 
paradigm. Here, we provide a broad overview of biofield 
devices, with emphasis on those devices for which solid, 
peer-reviewed evidence exists. A subset of these devices, 
such as those based upon EEG- and ECG-based heart rate 
variability, function via mechanisms that are well 
understood and are widely employed in clinical settings. 
Other device modalities, such a gas discharge visualiza-
tion and biophoton emission, appear to operate through 
incompletely understood mechanisms and have unclear 
clinical significance. Device modes of operation include 
EMF-light, EMF-heat, EMF-nonthermal, electrical cur-
rent, vibration and sound, physical and mechanical, 
intentionality and nonlocality, gas and plasma, and 
other (mode of operation not well-understood). 

Methodological issues in device development and inter-
faces for future interdisciplinary research are discussed. 
Devices play prominent cultural and scientific roles in 
our society, and it is likely that device technologies will 
be one of the most influential access points for the fur-
thering of biofield research and the dissemination of 
biofield concepts. This developing field of study presents 
new areas of research that have many important impli-
cations for both basic science and clinical medicine.

IntroductIon
Developments in several fields of research, includ-

ing biophysics, biology, functional genomics, metabolo-
mics, neuroscience, psychology, and psychoneuroim-
munology have advanced our understanding of the 
interrelatedness of these disciplines from the level of 
basic biological processes to a dynamic systems or “bio-
field” level. These recent advances have also shown that 
emotional states, intention, stress, and other psychoso-
cial factors can significantly affect biological function 
and health outcomes.1-7 Molecular, cellular, and organis-
mic function and regulation are thus interwoven with 
and can be influenced by emotion, cognition, and psy-
chosocial factors, suggesting the existence of a “sub-
tle”—ie, low-energy system of biofield—interactions 
connecting these activities.

Here, we define the term biofield as “an organizing 
principle for the dynamic information flow that regu-
lates biological function and homeostasis.” Biofield 
interactions can organize spatiotemporal biological pro-
cesses across hierarchical subtle and gross levels: from 
the subatomic, atomic, molecular, cellular, and organis-
mic to the interpersonal and cosmic levels. As such, bio-
field interactions can influence and be influenced by a 
variety of biological pathways, including biochemical, 
cellular, and neurological processes related to electro-
magnetism, correlated quantum information flow, and 
perhaps other means for modulating activity and infor-
mation flow across multiple levels of biology.

Biofield devices comprise physical instruments that 
may be most clearly understood from the viewpoint of a 
biofield paradigm, and a large and diverse number of 
devices have been developed to measure or manipulate 
biofield interactions. These include both diagnostic 
devices (to measure biofield properties) and therapeutic 
devices (to manipulate biofield interactions). The study 
of biofield devices is at a nascent stage of development, 
and much further research is needed to determine clini-
cal efficacy and elucidate the underlying mechanisms of 
action for many of the devices mentioned here. Thus the 
purpose of this work is to provide an overview of those 
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devices that we judge to be promising enough to warrant 
further investigation rather than to provide a critical 
review. We believe a critical review is warranted but out 
of the scope of this paper.

The biofield devices summarized here operate 
through a variety of modalities rather than a single 
mechanism. Some biofield devices function through 
well-understood mechanisms and are already widely 
used in clinical settings: for example, electroencephalog-
raphy (EEG)- and electrocardiography (ECG)-based heart 
rate variability (HRV). Other devices appear to operate 
through mechanisms that are novel or incompletely 
understood. However, all of these devices share a com-
mon property: rather than functioning primarily in a 
reductionist, chemistry-centered manner, biofield devic-
es function via the informational content of biological 
processes and can interact via low-energy or “subtle” 
processes, including those potentially related to con-
sciousness and nonlocality.8,9 

bIofIeld devIces
Here we provide a brief overview of the broad cat-

egories of biofield devices, with the goal being to stimu-
late further discussion and research. It is out of the 
scope of this overview to assess the efficacy of particu-
lar devices. Rather, we describe those devices for which 
we deemed that sufficient evidence exists to warrant 
mention. In order to manage this task in a manuscript 
of reasonable length, we chose to focus upon devices 
for which peer-reviewed scientific reports suggesting 
efficacy are available rather than conference proceed-
ings or manufacturers’ white papers. However, in the 
few cases that specific devices with sufficient promise 
and relevance lacked a peer-reviewed basis, we have 
presented whatever evidence was available. Here, 
devices are organized according to mode of operation 
and these modalities include electromagnetic field 
(EMF)-light, EMF-heat, EMF-nonthermal, electrical 
current, vibration and sound, physical and mechanical, 
intentionality and nonlocality, gas and plasma, and 
other (mode of operation not well understood). 

Modalities using electromagnetic fields: light
One line of research that has yielded a large 

amount of information on biofield activity is the study 
of biophoton emission (BE), also called ultraweak pho-
ton emission. BE is the spontaneous emission of light 
which emanates from all living organisms, including 
humans.10 Several studies have reported intercellular 
BE signaling,11 and it has been suggested that such sig-
naling by coherent biophotons could explain many 
regulatory functions,12 including cellular orientation 
detection,13 biophoton-regulation of neurotransmitter 
release,14 leukocyte respiratory activity,15 and 
enhanced seed germination.16 A systematic review has 
suggested that detection of BE may be useful as a medi-
cal diagnostic approach and as a research tool.17 

The body also exhibits sensitivity to exogenous 
light exposure, and numerous phototherapies use visi-

ble light to treat seasonal affective disorder,18 vitamin D 
deficiency,19 and a variety of skin conditions.20-24 
Infrared light has been used therapeutically for wound25 
and bone26 repair. Laser therapy (LT) is another form of 
phototherapy that is now employed for a wide variety of 
clinical applications.27 Low-level laser therapy (LLLT), 
which acts without ablating tissue, has been extensively 
studied, producing a growing body of systematic reviews 
supporting efficacy of LLLT for several pathologies27 
including skeletal muscle repair,28 tendinopathy,29 
rheumatoid arthritis,30 osteoarthritis,31 neck pain,32 
chronic joint disorders,33 and traumatic brain injury.34 
Nonthermal LLLT appears to involve cytochrome c oxi-
dase as the photoacceptor,35 further elucidating one 
instance in which the informational content of subtle 
low-energy light-signaling may be more important than 
the physical energy of the input signal. 

Modalities using electromagnetic fields: Heat
Devices using infrared thermography (IRT), also 

called infrared thermal imaging, can detect small chang-
es in temperature due to muscular and metabolic activ-
ity, subcutaneous blood flow, and patterns of perspira-
tion in specific parts of the body.36 Because of its high 
sensitivity, IRT can be used for a broad range of applica-
tions,37 including assessment of fever, complex regional 
pain syndrome, Raynaud’s phenomenon, and cardiovas-
cular disease. Although there is controversy regarding 
efficacy and clinical use, IRT has also been studied for 
the detection of temperature changes due to inflamma-
tory diseases and a variety of other syndromes,38 includ-
ing breast cancer39,40 and vascular dysfunction.41 IRT 
can provide real-time clinical data on functional metab-
olism without the use of radioactive dyes to identify 
lymphatic congestion and lymph involvement in angio-
genesis related to malignancies.42 Other applications of 
IRT have been useful in relation to angiology, allergolo-
gy, rheumatology, plastic surgery,43 dermatology, ortho-
pedics, diagnosis of circulatory abnormalities,44 and 
veterinary medicine.37 With respect to biofield and 
mind-body studies, IRT can be used as a tool to assess 
psychophysiological activity,45 affective states in social 
situations,36,45 and diagnostic techniques related to tra-
ditional Chinese medicine (TCM).46 IRT may be viewed 
as both a subtle and gross measuring device. 

Modalities using electromagnetic fields: nonthermal
EMF interactions and electric currents, primarily 

created by ions within the body, are essential for a vari-
ety of critical biological functions, including regula-
tion of ion transport, maintenance of membrane elec-
trical potential, nervous system activity, cytoskeletal 
transport, coordination of cell migration, embryonic 
development, and wound healing.47,48 Recent studies 
have also shown that processes regulating the dynam-
ics of mitosis, meiosis, and a variety of other processes 
are governed by electric fields generated within the 
intracellular network of microtubules, centrosomes, 
chromosomes,48-50 and nuclear chromatin.51 Also, EMF 
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signaling in neuronal microtubules has been suggested 
as a substrate for cognition50 and as a source of observed 
EEG correlates of consciousness,52 suggesting the exis-
tence of a system of subtle signaling that relies on 
rhythm, resonance, and synchronization.53,54 

In addition to these endogenous EMF interactions, 
biological systems appear to exhibit sensitivity to exog-
enous EMF exposures for most of the frequencies, field 
strengths, and amplitudes occurring in natural and man-
made environments.46,47 These observations have led to 
the development of a large number of therapeutic appli-
cations and clearance from the US Food and Drug 
Administration (FDA) and regulatory bodies worldwide 
for EMF treatment of pathologies such as bone repair, 
pain, and edema.55

Of particular relevance to biofield science, a large 
and rapidly growing body of data has demonstrated the 
existence of nonthermal EMF bioeffects, for which the 
molecular interaction energies are less than the average 
thermal energy of the target.56 The existence of these 
extremely weak EMF effects suggests the possibility of 
bioinformation flow at extremely low energies and 
could foreshadow a paradigm shift away from the bio-
chemical paradigm and towards an information-orient-
ed model, wherein weak signaling (via EMF, light, or 
vibration) plays an essential role in biological regulation.

Pulsed electromagnetic field (PEMF) devices are the 
most common types of EMF therapy devices.57 PEMF 
devices employ pulsed—ie, time-varying—waveforms 
that are generally transmitted to the body via antennae 
near the target tissue. Because of the extremely large 
body of literature on PEMF therapies, here we shall con-
sider only those pathologies for which sufficient num-
bers of clinical studies have permitted literature reviews.

Treatment of nonunion bone fractures is one of the 
most widely adopted PEMF therapies cleared by the 
FDA.58 Other PEMF devices have been cleared by the 
FDA for pain and inflammation.59 PEMF treatment for 
osteoarthritis has been extensively studied, producing 
statistically significant results, but recent reviews have 
suggested that further research is needed to assess the 
clinical relevance of these findings.60-65 PEMF “reso-
nance” or “bioresonance” devices are designed to func-
tion via resonances at frequencies characteristic of EEG, 
ECG, or other endogenous EMF processes. Although the 
conceptual basis for bioresonance is unclear and efficacy 
has not been definitively demonstrated, bioeffects have 
been reported for some PEMF resonance devices.66-68

Transcranial magnetic stimulation (TMS) is a form 
of pulsed magnetic field therapy that uses a rapidly 
changing magnetic field to induce electric fields strong 
enough to stimulate cortical neurons and alter neuronal 
activity.69 While TMS was initially used as an investiga-
tive tool in cognitive neuroscience,70 further inquiry has 
led to its clinical use as an FDA-cleared treatment for 
treatment-resistant depression.71-74 Now widely accept-
ed as a noninvasive, low-cost method for brain stimula-
tion, TMS has been reported to produce benefits for a 
wide variety of psychiatric conditions such as depres-

sion, acute mania, bipolar disorders, panic, hallucina-
tions, obsessions/compulsions, schizophrenia, catato-
nia, posttraumatic stress disorder, and drug craving.75 
TMS has also been studied as a treatment for neuro-
logical conditions such as Parkinson’s disease, dysto-
nia, tics, stuttering, tinnitus, spasticity, epilepsy, 
stroke-related aphasia, and motor dysfunction and 
pain syndromes such as neuropathic pain, visceral 
pain, or migraine.75 Several clinical studies are under-
way to evaluate the clinical utility of TMS for these 
indications,69,75-77 and a recent review has set forth 
evidence-based guidelines for TMS therapy and listed 
specific conditions for which current evidence is suf-
ficient or insufficient to recommend treatment.78

static Magnetic field therapies
A wide variety of health claims have been made 

for static magnetic field (SMF) therapies, and a large 
number of manufacturers currently sell magnets 
intended for therapeutic purposes.79,80 Most SMF ther-
apies use ceramic or neodymium permanent magnets 
placed on the skin surface or very near to the body. 
Although the quality of published research varies 
greatly, blinded in vivo studies have reported a variety 
of clinical benefits for SMF exposures, including 
improvements related to postsuction lipectomy edema 
and pain81; fibromyalgia pain and sleep disorders82,83; 
chronic pelvic pain84; pain, numbness, and tingling 
due to diabetic peripheral neuropathy85; postpolio 
pain86; and musculoskeletal pain.87 Other trials report-
ed both positive short-term and negative long-term 
results on osteoarthritis knee pain88 and no effect on 
foot89,90 and chronic back pain91 (although the latter 2 
trials employed magnets in bipolar configuration, 
resulting in lower amplitude inside the target as com-
pared to unipolar configuration). Reviews have pro-
duced ambivalent conclusions for analgesia92 and 
microcirculation93 and have reported that more 
research is needed to determine clinical efficacy for 
bone, tendon, and skin healing.94 

Modalities using electric currents, voltages, or 
Potentials 

All living organisms produce electric currents and 
potentials. This endogenous bioelectricity is a crucial 
component of biology, as it serves as a substrate for 
membrane potential, all nervous system activity, and 
many other vital biological processes.47,48 Pivotal 
advances in medicine have resulted from the ability to 
measure and manipulate bioelectricity,95 and here we 
provide examples of devices that measure or manipu-
late bioelectricity and have been employed for research 
in biofield science. Even though their underlying 
mechanisms are understood well, EEG and ECG are 
included as biofield devices. These approaches are sen-
sitive measures of distributed information flow 
required for cellular regulation and function, which 
although well understood in terms of biophysical sub-
strates, also represent important examples of biofield 
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interactions according to the above definition.
EEG is a noninvasive technique that uses elec-

trodes on the scalp to produce quantitative informa-
tion about the functional state of the brain. The fre-
quencies present in EEG data are indicative of particu-
lar brain states and brain function on a cellular level. 
EEG is used to identify epileptic seizure activity and 
has been employed as a research tool to measure 
changes in brain state related to biofield therapies.96

ECG, using skin surface electrodes in a manner 
similar in principle to EEG, is a diagnostic tool for 
detecting the electrical activity of the heart. ECG is 
sometimes used for the diagnosis of heart-related con-
ditions, including myocardial infarction, syncope, and 
pulmonary embolism.97 ECG data can also be used to 
measure changes in HRV98-102 that have been linked to 
a variety of biofield practices, though further studies 
are needed.103-105

Electrodermal activity measured by skin conduc-
tance and galvanic skin response (GSR) reflects auto-
nomic sympathetic arousal associated with emotional 
and cognitive states.106 GSR measurements are also 
employed by several devices claiming diagnostic abili-
ties, but the veracity of these claims has not been clearly 
demonstrated. Also, the use of GSR for diagnosis is con-
troversial: while the FDA classifies GSR measurement as 
a Class II medical device to be used only for the measure-
ment of skin conductance and permitted for use in bio-
feedback,107 a number of manufacturers of devices 
intended for a broader range of diagnoses via GSR have 
obtained FDA labeling under this more narrow designa-
tion. Another device employing electrodermal measure-
ment is the apparatus for meridian identification (AMI), 
which measures electrical characteristics of the skin at 
acupuncture points located at the base of fingers and 
toes called Jing-Well points.108 Based on the theory that 
the “energy” or “strength” of the acupuncture meridians 
(or energy channels) is reflected by electrodermal char-
acteristics, conductance, capacitance, and polarization, 
measurements from Jing-Well points are analyzed in 
order to diagnose a variety of pathologies, as well as to 
assess overall wellbeing.109 In a controlled study of 
claustrophobia therapy, increase in AMI-measured pre-
polarization current at Jing-Well points correlated with 
a significant reduction in anxiety.110 Similarly, statisti-
cally significant differences between electric potential 
measurements obtained on and off acupoints and 
between external focus and healing states have been 
reported in “energy healing” practitioners.111

In addition to these diagnostic uses of bioelectric-
ity, electrical stimulation is rapidly emerging as an 
important new domain in medicine. Stimulation tech-
nologies, such as vagus nerve stimulation (VNS), deep 
brain stimulation (DBS), and transcranial direct cur-
rent stimulation (tDCS), are currently practiced clini-
cally and are under investigation for several new indi-
cations, in particular for diseases and conditions that 
are unresponsive to pharmacological therapy.

VNS, which entails the use of implanted elec-

trodes to stimulate the vagus nerve, is currently 
approved in the United States for treatment of epilepsy 
and depression and is being actively studied as treat-
ment for osteoarthritis, tinnitus, anxiety, Alzheimer’s 
disease, migraine, fibromyalgia, obesity, autism, sepsis, 
and inflammatory pathologies.112,113 DBS involves the 
use of implanted electrodes to stimulate targeted 
regions of the brain.114 DBS has been studied as a treat-
ment for chronic pain, major depression, and Tourette 
syndrome115 and is currently FDA-cleared for the treat-
ment of tremor, Parkinson’s disease, dystonia, and 
obsessive-compulsive disorder. It is also under consid-
eration as a diagnostic/research tool.115 During tDCS, 
electrodes are placed upon the scalp to noninvasively 
transmit electrical current across the brain. Research 
on tDCS is emerging and preliminary results suggest it 
may enhance cognitive performance.116

Earthing, also known as grounding, is a practice 
whereby individuals connect themselves electrostati-
cally to the earth by walking barefoot outdoors or by 
using grounded conductive mats, bedsheets, or body 
bands when indoors. Based upon the notion that the 
earth’s negative surface charge is a virtually limitless 
reservoir of free electrons constantly replenished by the 
global atmospheric electric circuit,117,118 when earthed, 
the body uses these electrons as antioxidants for neutral-
izing excessive oxidative stress in the body.119,120 
Research published over the last decade reports a broad 
array of health-related results, including improved sleep, 
decreased pain, normalizing effect on cortisol, reduction 
and/or normalization of stress, diminished damage to 
muscles caused by delayed onset muscle soreness, reduc-
tion of primary indicators of osteoporosis, improved 
glucose regulation, and enhanced immune function.121 
While this simple technique holds promise as a therapy 
and method for enhancing overall wellbeing, more 
research is needed to determine the mechanisms and 
clinical significance of earthing.

Taken as a whole, these electric current technolo-
gies, which alleviate symptoms by delivering electrical 
current into a system that is experiencing dysfunction, 
produce systems-level effects and could be viewed as 
cutting-edge examples of biofield diagnostic and thera-
peutic devices. While still in the nascent stages of 
refinement and elucidation of mechanisms of action, 
the potential positive clinical impact of this class of 
devices is significant and likely to shed light upon sev-
eral interrelated areas of biofield science.

Modalities using vibration/sound
A number of devices use sound, both within and 

outside of the audible range for humans. Infrasound is 
low-frequency sound with frequencies below 20 Hz, 
which is the limit of “normal” human hearing. 
Infrasound has been reported to be effective for increas-
ing vitality, accelerating healing, and strengthening 
immune function.122 

Transcranial ultrasound (TUS) is a noninvasive 
neuromodulatory technique that may be useful for the 
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treatment of mental health and neurological disor-
ders.123,124 While further work is needed to demon-
strate the range of clinical applications,125,126 recent 
clinical studies have reported improvement in mood in 
chronic pain patients, suggesting promise for TUS as a 
noninvasive treatment for pain management and per-
haps depression.127

Several therapies using audible sound have been 
developed that could be considered biofield devices. 
Music therapy, the clinical and evidence-based use of 
musical sounds to meet therapeutic goals, has been 
shown to promote wellness, manage stress, alleviate 
pain, enhance emotional expression and memory, 
improve communication, and promote physical reha-
bilitation.128 Neuroacoustic therapies use sound to mod-
ulate brain activity and are reported to affect sympathet-
ic-parasympathetic balance and synchronize the activity 
of the right and left brain hemispheres.129 Binaural beat 
neuroacoustic therapies employ combined tones of 
slightly differing frequencies and left–right channels, 
which are reported to induce altered states of conscious-
ness,130 modulate EEG activity and hypnotic susceptibil-
ity,131 and affect vigilance and mood.132 

Modalities based upon Mechanical/Physical 
Interactions

TCM uses acupuncture as a technique for balanc-
ing the flow of a vital energy called qi, believed to move 
through the body’s meridians.133 TCM posits that dis-
ruption of energy flow is a root cause of many types of 
disease134 and that one means to harmonize the flow of 
qi is to insert thin metal needles into particular acu-
puncture points on the skin, often followed by stimula-
tion of the needles mechanically or electrically.135 
Acupuncture is commonly used to treat many symp-
toms and diseases, including chronic pain, osteoarthri-
tis, side effects of chemotherapy, and fibromyal-
gia.136-139 Although the anatomical nature of these 
meridians is unclear, it has been suggested that thread-
like, nonlymphatic subcellular structures sometimes 
called Bonghan ducts or primo vascular structures may 
play a role140,141; several theories for mechanisms of 
action have been put forth, including local inflamma-
tory responses, cytoskeletal remodeling, release of ade-
nosine (antinociceptive effects), neuromodulation, 
endogenous opioid production, and alteration of auto-
nomic nervous system tone.142-145 

Modalities based upon Human Intention
A large and growing research literature has consid-

ered the role of human consciousness and intention in 
biology, psychology, and the physical sciences.8,9 These 
human intentionality effects have been reported in a 
variety of living systems—for example EEG146 and 
galvanic skin response147—suggesting that human 
intention may play a key role in biofield interactions. 

Two large-scale projects are currently collecting 
data on human interactions with global events: (1) the 
Global Consciousness Project is collecting data on cor-

relations between statistics of continuously operating 
random event generators around the world and brief 
episodes of widespread mental and emotional reaction 
to major world events,148 and (2) the Global Coherence 
Initiative is seeking to examine interactions of humans 
with EMFs of terrestrial, solar, and cosmic origin by 
installing a global network of 12 to 14 ultrasensitive 
magnetic field detectors around the planet and corre-
lating EMF data with variables such as HRV.149 While 
these global projects involve large numbers of partici-
pants around the world, the intention host device 
(IHD) is another type of device methodology based 
upon human intention focused more individually.150 
The IHD has been reported to broadcast imprinted 
human intention to condition a laboratory environ-
ment and to produce alterations in time-series mea-
surements of temperature, pH, drosophila fitness and 
energy metabolism, in vitro enzyme activity, and 
molecular concentration variability.150,151 

Modalities using gas or Plasma
Gas discharge visualization (GDV) is an important 

example of the use of plasma in biofield science. Based 
on the Kirlian effect, a high-frequency, high-voltage field 
is used to stimulate weak photon emission, followed by 
the application of modern optics, electronics, and com-
puter processing to form images of the weak photon 
emission. Dating back to the 1930s,152 this technique has 
been called electrography,153 electrophotography,154 
corona discharge photography,155 bioelectrography,152 
GDV,156 electrophotonic imaging (EPI),157 and 
Kirlianography.152 GDV/EPI techniques are currently 
used diagnostically based upon the characteristics of 
images of the fingertips158 and often with proprietary 
means of correlating these data with acupuncture sys-
tems or other means of assessing the biological state.159 
Nearly 1000 papers have been published (mostly in 
Russian) on GDV research and a few hundred more in 
the West. A recent review of GDV research applied to 
medicine and psychology can be found in the book 
Electrophotonic Applications in Medicine: GDV 
Bioelectrography.160 One study reported significant differ-
ences in cancer patient GDV scans when compared with 
healthy particpants, and after 6 weeks of treatment 
including surgery, chemotherapy, and radiation, a 
change trending toward healthy subject GDV profiles.161 
These intriguing data suggest that informatics based 
upon biofield measurement devices such as the GDV 
may be useful for gaining deeper understanding of dis-
ease states and guiding practitioners and their patients 
towards states of greater wellness.

other device Modalities
In light of observations of nonlocal effects,8,9 

which suggest that biofield interactions may involve 
means of information transfer that cannot be easily 
described via well-understood substrates (eg, EMFs), 
here we describe devices that do not fit easily into the 
categories listed above. Although a vast number of 



 Biofield Science and Healing: Toward a Transdisciplinary Approach 47Original Article

An overview of biofield devices

other devices fall into this category, here we list 3 of the 
more well-known modalities: torsion fields, orgone 
energy, and scalar waves. These 3 modalities were cho-
sen because of their prominent positions amongst 
devices purported to act upon the biofield. However, it 
should be noted that the biophysical substrates are 
either poorly understood or not generally accepted by 
the scientific community. Claims of effects and efficacy 
for these modalities have not been verified, and further 
research is needed to establish not only the veracity of 
the claims but also to fully confirm the existence of the 
specific effects reported.

Torsion Fields
The notion of a torsion field is generally credited 

to the Russian professor N.P. Myshkin162 and is based 
upon the theory that particles with spin are coupled 
via torsion fields.162 A collection of relevant experi-
ments is reviewed in a volume by Swanson.163 Torsion 
fields are of interest to biofield science in that they 
could provide a theoretical framework for explaining 
non-EMF interactions and how these might interact 
with biological systems.

Orgone Energy
Orgone energy is a purported universal life force 

originally described in the 1930s by the Austrian psy-
choanalyst Wilhelm Reich.164-166 Reich believed 
orgone energy to be a massless, omnipresent substance, 
closely associated with living energy but also present 
in inert matter. Orgone energy was thought to create 
organization on all scales using orgone particles called 
“bions,” from the microscopic to macroscopic levels 
within organisms, clouds, or even galaxies.165 Reich 
designed and built special “orgone energy accumula-
tors” to collect and store orgone energy from the envi-
ronment and claimed these devices could be used for 
improvement of general health.164 

Scalar Waves
Scalar waves are said to be produced when 2 elec-

tromagnetic waves of the same frequency are exactly 
out of phase and cancel with each other.167 Rather 
than the waves completely disappearing in the 
destructive interference, it is hypothesized that a 
transformation of energy into a scalar wave occurs, 
with the resulting scalar field “reverting back” to a 
vacuum state of potentiality.167 Scalar waves are pur-
ported to explain homeopathy and lymphatic detoxifi-
cation; treat diabetes, nearsightedness, kidney stones, 
Parkinson’s disease, strokes, arthritis, and cancer; and 
reverse the aging process.168

dIscussIon
Although the biofield devices described here oper-

ate through a great diversity of mechanisms, these 
devices all share the common quality of being most 
clearly understood within a biofield framework, where-
in information flow or the capacity to create organiza-

tion acts across hierarchical levels to coordinate biologi-
cal activity. Elements of this framework are already well 
accepted by the biomedical community and have been 
applied through several device modalities, including 
ECG, EEG, other electrophysiological techniques, some 
EMF therapies, ultrasound, thermal imaging, and tech-
niques using light like LT. Extraordinary medical and 
scientific progress has occurred as a result of these 
modalities and the elucidation of their underlying prin-
ciples. Further progress is likely to be informed by the 
recent demonstration of endogenous EMF regulation of 
a variety of biological processes and indications of quan-
tum information processing in the cytoskele-
ton.48-52,54,169 These recent results suggest a biophysical 
basis for biofield coordination of activities across the 
molecular, cellular, and organismic levels53 and may 
provide testable hypotheses regarding biofield regula-
tion of homeodynamics and mind-body interactions. 

In contrast to this growing knowledge of biofield 
mechanisms, several biofield modalities appear to 
operate according to principles that are not currently 
well understood or accepted by mainstream medical 
science. Further study of those modalities for which 
there is strong experimental evidence—eg, BE, con-
sciousness and nonlocal interactions, GDV, TCM—
may substantially advance our understanding of bio-
field interactions and their biological and health impli-
cations.57 The growing basic science data and existence 
of devices operating via consciousness or intention,8,9 
which may act through nonlocal quantum correla-
tions, must be taken seriously. Despite long-lasting 
taboos proscribing study of these phenomena, research-
ers must have the courage and self-awareness neces-
sary to assess the veracity, specific properties, and gen-
eral significance of the large and important body of 
research in this area.

The large diversity of biofield device modalities 
presents several significant methodological issues not 
limited to the fact that biofield interactions appear to 
involve exceedingly complex systems. Attempts to 
reduce biofield interactions to reductionist substrates 
may be inadequate, underscoring the need for a more 
holistic “systems biology” approach.170 Significantly, 
several of the modalities described here, such as BEs 
and extremely weak EMFs, operate at extremely low 
interaction energies, often below the apparent thermal 
threshold of Brownian motion.56 Such low energies 
suggest the existence of weak-field information trans-
fer or subtle signaling, for which the biological mecha-
nisms are only now becoming elucidated. While the 
existence of extremely weak EMF effects is now beyond 
dispute,56 understanding of the clinical relevance of 
specific nonthermal waveforms is still in its infancy, 
and a more comprehensive model of the resonant 
response of the body to particular weak EMF signaling 
is still needed. Furthermore, the significance of these 
EMF effects is unclear when juxtaposed with the vari-
ety of EMFs that many individuals are exposed to in the 
course of everyday life.
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In order to determine which biological processes 
exhibit functional sensitivities to these subtle factors, 
researchers will have to carefully control for the influence 
of very weak EMFs and other low-energy subtle influences. 
Therein, specialized equipment and laboratories will be 
required, including the use of Faraday cages, µ-metal enclo-
sures, completely dark rooms, noise-proofing, and the 
development of instruments sensitive enough to measure 
biofield interactions or subtle low-energy nonthermal 
influences. Nearly all cell culture incubators produce a 
nonuniform EMF of bioactive strength, which must be 
taken into consideration.56 Controlling for picotesla-nan-
otesla range sensitivities57 presents further challenges, as 
shielding at these extremely low field strengths may be 
difficult or impossible in some situations. In the absence of 
a means to control for all potential subtle effectors, it may, 
in some instances, be necessary to adopt a new paradigm of 
research wherein naturally occurring EMF fluctuations 
due to solar/geomagnetic and other sources are an integral 
part of the experimental environment and are therein 
measured and accounted for in analyses. Similarly, circa-
dian and other naturally occurring biological rhythms 
may influence very sensitive systems. These factors may 
be precursors of a shift towards an information-based 
model of low-energy interactions, wherein the informa-
tional content of a process may be much more relevant 
than the apparent energy of interaction. 

Interfaces for future research 
Biofield studies are now evolving toward being an 

accepted discipline within mainstream science, and 
the existence of a community or several related groups 
focused on biofield research will greatly enhance the 
visibility and credibility of the field as a whole. To fur-
ther the development of knowledge in the next decade, 
we propose the creation of an organization or commu-
nity of researchers dedicated to furthering biofield 
studies and device development. Regular opportunities 
for interaction and critical assessment of progress and 
results will enhance the growth of knowledge related 
to this emerging field. A collaborative community will 
also enable the independent replication of key find-
ings. This will be critical for achieving acceptance by 
the scientific community at large. 

Another important goal will be to acquire funding 
for independent replications or concurrent experimen-
tal protocols in separate laboratories. Private sources of 
funding are necessary to perform research today, and 
this often results in conflicts of interest. For example, 
device manufacturers provide a substantial portion of 
the funding for research in EMF therapeutics. Research 
in this emerging and sometimes controversial field, 
which is moving toward advances in science, illus-
trates how such conflicts of interest could significantly 
hinder acceptance by the mainstream scientific com-
munity. Efforts could be made to form collaborations 
amongst device manufacturers to replicate findings 
and make distinctions between similar devices. 
Although this may appear to run contrary to the short-

term goals of individual companies, the long-term 
benefits may be substantial. 

In order to further the progress of biofield research 
and device development, research must be coordinated 
across several levels. Further developments of diagnostic 
and therapeutic biofield device technologies will require 
interdisciplinary research joining clinical and preclini-
cal studies with basic science efforts in physiology, bio-
physics, and the development of a theory of mind and 
nonlocal consciousness in the following areas. 

Basic Science Foundations: Physiology, Biophysics, 
and Theory of Mind/Consciousness  

Interfaces among these 3 fields are crucial for the 
development and refinement of biofield device tech-
nologies. A better understanding of the physiology of 
biofield interactions (ie, biofield reception, generation, 
and function) will require interfaces with biophysics 
and new models for subtle biological influences such 
as extremely weak EMF effects or biophotonics. A more 
comprehensive theory of mind is required to under-
stand nonlocal interactions and to further understand 
the biophysical bases for these effects. At this stage, 
models based upon quantum correlations appear 
promising,54,169 but testable hypotheses are needed in 
order to develop a more detailed functional framework. 
Development of the interfaces between physiology, 
biophysics, and a testable nonlocal theory of the role of 
the mind will elucidate the specific ways in which 
devices can be developed for detection and manipula-
tion of biofield interactions.

Preclinical Research
Cell culture and animal models provide an essen-

tial interface for testing and implementation phases of 
device development. A large body of previous data has 
already been valuable for steering the device research 
described here. 

Clinical Research
Many of the devices reviewed here hold signifi-

cant promise as low-cost, personalized diagnostic and 
therapeutic approaches. As such, rigorously designed 
clinical studies are a high priority for moving biofield 
device research and development forward. This will 
require interfaces among clinical, preclinical, and basic 
science researchers in order to assess the unique trans-
lational and methodological questions discussed above.

Cross-platform Validation 
An immediate goal will be to support the creation 

of laboratories that can design and carry out studies to 
test across multiple devices using gold-standard diag-
nostic and therapeutic medical approaches as com-
parators. The outcomes of these crossplatform valida-
tion studies could lead to the further development and 
implementation of noninvasive diagnostic medical 
assessments and therapeutic devices that are related to 
biofield science.
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conclusIons
The current existence of biofield devices is a demon-

stration of the clear, specific, and tangible knowledge 
that has been gained thus far in biofield science. Devices 
play prominent cultural and scientific roles in our soci-
ety, and it is likely that device technologies will be one of 
the most influential access points for the furthering of 
biofield research and the dissemination of biofield con-
cepts. Comprehensive study of biofield devices will 
require a concerted research effort, interdisciplinary col-
laborations, and sufficient funding. Systematic studies 
are needed to deepen our understanding of the nature of 
biofield interactions and to move biofield device devel-
opment and experimentation forward. This developing 
field of study presents new areas of research that have 
many important implications for basic science, clinical 
medicine, and potentially, the forward progress and evo-
lution of our species. The ever-growing understanding of 
biofield science holds promise to foster a more humane 
and personalized form of medicine and an expansion of 
our scientific viewpoint to include the importance of 
each individual’s interconnectedness with communities, 
the immediate environment, the earth, and the cosmos.
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ABSTRACT 
Biofield therapies are noninvasive therapies in 

which the practitioner explicitly works with a client’s 
biofield (interacting fields of energy and information that 
surround living systems) to stimulate healing responses 
in patients. While the practice of biofield therapies has 
existed in Eastern and Western cultures for thousands of 
years, empirical research on the effectiveness of biofield 
therapies is still relatively nascent. In this article, we pro-
vide a summary of the state of the evidence for biofield 
therapies for a number of different clinical conditions. 
We note specific methodological issues for research in 
biofield therapies that need to be addressed (including 
practitioner-based, outcomes-based, and research design 
considerations), as well as provide a list of suggested next 
steps for biofield researchers to consider.

INTRODUCTION
Healing practices that purport to sense and modu-

late “subtle energies” of the body have existed for 
thousands of years in a wide range of cultures.1 This 
family of practices, which includes healing touch 
(HT), Johrei, Pranic healing, Reiki, qigong and thera-
peutic touch (TT), is increasingly referred to as biofield 
therapies, a term coined during the US National 
Institutes of Health Conference in 1992.2 In this paper, 
biofield therapies are defined as noninvasive, practi-
tioner-mediated therapies that explicitly work with 
the biofield of both the practitioner and client to 
stimulate a healing response in the client. 

At this same 1992 conference, biofield was defined 
as “a massless field, not necessarily electromagnetic, 
that surrounds and permeates living bodies and affects 
the body.”2 For this paper, we expand the definition to 
consider biofields as endogenously generated fields, 
which may play a significant role in information trans-
fer processes that contribute to an individual’s state of 
mental, emotional, physical, and spiritual wellbeing. 

A challenge for the general incorporation of bio-
field therapies into conventional clinical care is the lim-
ited understanding of the mechanisms of these therapies 
within the biomedical paradigm (see Hammerschlag et 
al, this issue). But despite controversies and current gaps 
in research, biofield therapies are widely used by the 
public and by certain patient populations.   Patient 
groups who often report using biofield therapies include 
those with cancer and those receiving palliative care.3,4  
An epidemiological survey from 2007 states that in the 
year prior, over 1.2 million adults and 161 000 children 
reported receiving at least 1 session of a biofield thera-
py.5 More recent data from the 2012 National Health 
Interview Survey reveal that over 3.7 million US adult 
citizens surveyed “have ever” seen a practitioner for 
energy healing therapy, with over 1.6 million adults in 
the US reporting seeing an energy healing therapy prac-
titioner at least once in the past 12 months.   Further, 
only 8% of the survey group reported that any costs of 
seeing an energy practitioner was covered by insurance.6

Other indicators of biofield therapy utilization are 
that training in these practices is increasingly preva-
lent among healthcare professionals and that such 
practices are offered to patients in a limited number of 
clinical settings, including hospitals.7 Biofield thera-
pies such as TT are recognized in the Nursing Intervention 
Classification Code8 and are recognized by some state 
licensure boards as within the scope of nursing prac-
tice. Given the relatively high use of biofield therapies 
by the US public, coupled with the current paucity of 
insurance coverage, it is important to examine the evi-
dence base for these therapies to assess their effective-
ness for clinical populations. 

When assessing clinical effectiveness of biofield 
therapies, it is important to recognize 2 main distinc-
tions in the manner they are practiced. First, biofield 
therapies may be delivered either proximally (with the 
practitioner and the receiver in the same room) or dis-
tally (with the practitioner and receiver not in the same 
room; in some cases, separated by hundreds or thou-
sands of miles). This latter form of distal treatment, 
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usually called distant healing, is described in a separate 
article in this supplement (Radin et al) and is not fur-
ther discussed here.

When reviewing clinical trial-based evidence of 
biofield therapy effectiveness, it should be noted that 
proximally delivered treatments are performed both 
with and without physical touch, often within the same 
clinical session. Thus distinct research questions can be 
asked when evaluating the evidence base for biofield 
therapies. We can ask whether these practices have been 
found effective in trials that assessed the more common, 
real-world mode of delivery, ie, with the practi tioner free 
to combine hands-on and hands-off procedures. We can 
also ask, as an approach to more directly examine bio-
field involvement, whether biofield therapies appear 
effective when treatment has been delivered only with 
practitioners moving their hands above and along the 
body with nonphysical contact. 

Clinical trials and recent systematic reviews that 
address each of these aspects of proximal healing (trials 
testing combined hands-on and hands-off treatment 
and trials that have reported using only hands-off treat-
ment) will be summarized in the first section of this 
article as a means of assessing the strength of the cur-
rent evidence base for biofield therapy. Following the 
review of clinical trial-based evidence, we examine the 
methodological challenges facing the design and 
implementation of biofield therapy trials. While some 
attention is given to research design issues shared with 
other trials of complementary and alternative medi-
cine (CAM) modalities (eg, chronic underpowering due 
in part to the paucity of funding opportunities), a 
major focus of this section is on methodological chal-
lenges that are particularly unique to clinical trials of 
biofield therapies, where the nature of what is being 
tested—what is occurring between practitioner and 
receiver during a healing session—is unknown.

The final section of this article will utilize the state 
of the evidence base, together with the identified 
research design issues to inform a set of recommenda-
tions to guide further progress in this emerging area of 
biofield therapy research. Clinical trials of biofield 
therapies are of obvious value for assessing whether 
there is a “there there,” as well as to offer directions for 
physiological studies of endogenous biofields 
(Hammerschlag et al, this issue). In a reciprocal manner, 
research on biofield physiology and biofield-related 
medical devices (Gurfein et al, this issue) is of consider-
able value for identifying relevant biomarkers that 
may strengthen the design and outcomes of future 
clinical trials of biofield therapies.   

A separate but related set of therapies, often called 
energy psychology therapies, combine biofield inter-
ventions like tapping on specific points of the face or 
body with cognitive behavioral techniques. These ther-
apies are often used to target psychological outcomes, 
such as posttraumatic stress disorder (PTSD), depres-
sion, anxiety, and addictions. Energy psychology thera-
pies include Thought Field Therapy, Emotional 

Freedom Technique, Tapas Acupressure, and others. 
While this paper precludes the review of these energy 
psychology therapies, the interested reader may find 
more information on the IONS (http://www.noetic.org/
research/project/mapping-the-field-of-subtle-energy-
healing/#eft) and Association of Comprehensive 
Energy Psychology website (http://www.energypsych.
org) about these and other related therapies. 

CLINICAL STUDIeS Of BIOfIeLD TheRApy 
effeCTIveNeSS: STATe Of The evIDeNCe

Systematic reviews of clinical trials of biofield ther-
apies have been conducted from a number of different 
perspectives. Such reviews have included (1) all biofield 
therapies tested for any condition9; (2) all biofield thera-
pies tested for specific conditions, eg, cancer,10–12 pain,13 
and cardiovascular disease14; (3) specific biofield thera-
pies for any condition, eg, HT15 and Reiki16–19; and (4) 
specific biofield therapies for specific conditions, eg TT 
for wound healing20 or for pain.21 In addition (as briefly 
discussed above), while biofield therapies are commonly 
delivered via a combination of hands-on and hands-off 
procedures, 2 recent systematic reviews have focused on 
randomized controlled trials (RCTs) of biofield therapies 
for any condition that have reported use of only non-
physical touch forms of treatment.22,23 

In this section, we highlight findings from the 
broadest of the above-listed systematic reviews as an 
approach to identify those clinical areas with the most 
promise for integration of biofield therapies into con-
ventional care as well as for future research.

pain
To date, there have been over 30 published clinical 

trials reporting effects of biofield therapies for pain in 
ambulatory and hospitalized patient populations with 
chronic pain, arthritis, and movement restriction. A 
systematic review by Jain and Mills9 that included both 
RCTs and quasi-experimental studies of biofield thera-
pies applied best-evidence synthesis criteria and sug-
gested that proximally practiced biofield therapies 
demonstrated strong evidence (evidenced by at least 2 
high-quality RCTs and minimal to no conflicting evi-
dence) for reducing self-reported pain intensity (gener-
ally measured via the visual analog scale) in a variety of 
patients, including the elderly and those with chronic 
pain. Several studies in this review had large effect sizes 
indicating both statistical and clinical significance. 
Similar positive findings were reported in a prior inde-
pendent Cochrane review16 that examined RCTs of 
biofield therapies for pain and concluded that biofield 
therapies reduced pain beyond that of sham- and no-
treatment controls. Overall, studies suggest that bio-
field therapies may be particularly promising for allevi-
ating pain intensity as compared to sham treatments. 
However, the effectiveness of biofield therapies 
assessed with pain measures that incorporate more 
affective and evaluative labeling, such as the McGill 
Pain Inventory, are less clear.9 

CLINICAL STUDIES OF BIOFIELD THERAPIES
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Research on biofield therapies for pain could ben-
efit, as could pharmacological trials of pain, from 
interdisciplinary research that complements self-
reported pain measures with assessments of other 
clinically-relevant outcomes (eg, pressure-pain thresh-
old).24 While many studies report beneficial effects of 
biofield therapies over and above placebo controls, it is 
still unclear how biofield therapies lead to reduced 
pain. For example, it is unclear whether biofield thera-
py amelioration of pain could be mediated by “bottom-
up” processes, such as reductions in cellular inflamma-
tion or nociceptive signaling and/or “top-down” pro-
cesses such as cortical nociceptive control mecha-
nisms. Experimental studies examining the effects of 
biofield therapies on known objective pain pathways 
would also be helpful at this juncture. At least 1 study 
has examined the effects of a biofield therapy (TT) on 
nociceptive threshold in a mouse model.25 Studies 
examining inflammatory immune, neuroendocrine 
(eg, oxytocin, endogenous opioids), and neural activity 
correlates (eg, via functional magnetic resonance 
imaging [fMRI]) would also be useful, and these results 
could be compared to those found for placebo analge-
sia26,27 to determine whether common pathways exist. 
Finally, given that other practitioner-assisted integra-
tive practices (such as acupuncture) have been shown 
to be effective for pain,28 the incorporation of biofield 
therapies into comparative effective research designs 
to enable direct comparison with other integrative 
approaches would be valuable.

Cancer  
More than 15 clinical trials have been conducted 

with biofield therapies in patients with cancer, both 
during and after conventional biomedical treatment. 
Most studies have focused on the effects of biofield 
therapies as adjunctive care to reduce symptoms of 
pain, fatigue, anxiety, and depression. In a 2010 system-
atic review, evidence for reducing cancer-related pain 
with biofield therapies was rated “moderate”  in at least 
1 high-quality RCT, though “conflicting evidence” was 
found for reducing fatigue and improving quality of 
life.9 Since this review, several high-quality studies of 
HT for cancer-related symptoms have been pub-
lished29-32 with reports of clinically significant reduc-
tions in depression and persistent fatigue, as well as 
positive effects on clinically-relevant biological mark-
ers.29,30 For example, significant effects of biofield treat-
ments have been seen on diurnal cortisol variability in 
fatigued breast cancer patients as compared to mock 
treatments or standard care,30 and in cervical cancer 
patients, biofield treatment improved depressive symp-
toms and blunted the drop in natural killer cell cytotox-
icity otherwise seen in the relaxation therapy and usual 
care comparison groups.29 However, most studies with 
biofield therapies in cancer have not investigated the 
potential impact of these therapies on clinical biomark-
ers. Additionally, not all cancer studies have shown 
improvements with biofield treatments.11,32  

Whereas the impact of biofield therapies on can-
cer tumor markers and other clinical biomarkers has 
been minimally studied, several preclinical (animal 
and cell) studies, many with sham controls, have inves-
tigated the impact of biofield therapies in various can-
cer models (Gronowicz et al, this issue). As examples, 
biofield therapies have been tested on multiple tumor 
types, with reports of inhibition of DNA synthesis and 
mineralization in osteosarcoma, inhibition of cell cycle 
and induction of apoptosis in prostate cancer cells33 
and colorectal cancer cells,34 and inhibition of migra-
tion and invasion of breast cancer cells.35 Results from 
these promising preclinical studies suggest a need to 
further investigate biological signaling mechanisms in 
biofield therapies in treating cancer and cancer-related 
symptoms. Importantly, effects of biofield therapies on 
clinical outcomes and disease trajectory in cancer 
patients have not yet been investigated.

OTheR CLINICAL CONDITIONS WARRANTING 
fURTheR STUDy 

A few clinical studies have been conducted evalu-
ating biofield therapies on cardiovascular function,36-39 
with promising results in terms of increasing heart rate 
variability (HRV) and reducing stress-related symp-
toms such as anxiety, which is known to negatively 
impact cardiovascular function in coronary patients. 
Notably, a recent RCT of Reiki on autonomic activity in 
inpatients during recovery from acute coronary syn-
drome reported a statistically significant improvement 
in high-frequency HRV compared to both a classical 
music control and resting control. Effect sizes for the 
Reiki condition were comparable to that of proprano-
lol.36 Another RCT noted the reduction of both anxiety 
and length of hospital stay for coronary artery bypass 
graft (CABG) patients receiving HT vs nurse visits 
alone or treatment as usual, with no differences found 
between groups on pain medication use or atrial fibril-
lation incidence.37 Notably, both of these studies pro-
vided very brief interventions: 1 session of Reiki in the 
coronary syndrome RCT36 and 3 sessions of HT (1 day 
before, immediately before, and 1 day after surgery) for 
the CABG RCT.37 These studies suggest that even brief 
biofield interventions can generate salutogenic effects 
and elicit questions regarding the potential effects with 
longer durations or frequencies of treatment. 

While limited in number, these promising find-
ings suggest a need to further examine the effects of 
biofield therapies on psychosocial symptoms, cardio-
vascular function, and cost-effectiveness outcomes in 
cardiovascular disorders. Due to the paucity of studies 
in this area, little is known about the potential effects 
of biofield therapies on physiological indices related to 
cardiovascular outcomes. Of note, improvements in 
heart rate homeostasis in rats in response to Reiki rela-
tive to sham Reiki38 suggest that effects of biofield 
therapies may reach beyond placebo effects. Given that 
HRV is an important prognostic indicator of cardiovas-
cular events including sudden cardiac death,39 further 
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studies examining the potential biobehavioral links 
between biofield therapies, psychosocial symptom 
reduction, and clinical outcomes are warranted. 

Positive results of biofield therapies have been 
reported in other populations, including those patients 
with dementia40-43 and osteoarthritis,44,45 as well as 
pediatric oncology outpatients.46 In addition, there is 
need for investigation of biofield therapies in palliative 
care, where these therapies are often delivered.47 

Several reviews since the 2010 best evidence syn-
thesis of Jain and Mills have examined clinical research 
based on the biofield modality.14,15,19  Overall, these 
reviews point to the same general conclusions: there is 
promising but limited evidence based on relatively 
few studies with insufficient sample sizes as well as 
methodological issues that could be improved to bet-
ter understand the effects of biofield therapies in a 
clinical context. 

Because federal and private-sector funding for the 
study of biofield therapies is notably limited at present, 
it is important that any studies carefully address the 
most salient gaps in terms of knowledge and methodol-
ogy. This will help to augment interest and funding for 
this important area of clinical research in the future. 
With this in mind, to aid budding and seasoned 
researchers in designing the most relevant and scien-
tifically sound clinical studies in biofield therapies, the 
nature of these methodological weaknesses—with sug-
gestions on how to best improve biofield therapy clini-
cal research—is addressed in the following section.

MeThODOLOGICAL ISSUeS IN CLINICAL STUDIeS Of 
BIOfIeLD TheRApIeS

We note that many of the methodological and sta-
tistical recommendations previously made for biofield 
research48 are similar to the weaknesses of research 
designs utilized to assess most other CAM modalities. 
Such flaws commonly lie with aspects of randomiza-
tion, control groups, blinding, power analysis, inten-
tion-to-treat analysis, and assessment of covariates. As 
general aspects of research design, these issues have 
been well discussed49 and will not be reviewed again 
here. This section will focus on methodological issues 
more specific to biofield therapy research.

Treatment Considerations: Dosing, Type, and 
Delivery

Nearly all reviews of clinical studies on biofield 
therapies note that there is a lack of clarity regarding 
the extent to which dose, mode of delivery, and type of 
therapy (eg, Reiki, HT, or TT) impact clinical outcomes. 

Dose
Most studies have not been designed in a manner 

to effectively answer a dose-response question. In par-
ticular, it is unclear whether “dose” is simply a reflec-
tion of the amount of time and frequency of treatments, 
since the strength of the therapy may vary according to 
the practitioner. In real-world practice, most practi-

tioners apply “energy” until they feel that the field of 
the client/patient has “changed” or an energetic block, 
excess, or leak has resolved. Indivi dua lization of ener-
getic modulation based on the patient’s presentation is 
thought to be important for the most effective treat-
ment. Clearly, this idea runs counter to a research 
design based on standardized protocols, even when 
specific aspects of the treatment protocol are described. 
Yet more creative research designs could be employed 
to better get at the issue of “dose.” This also speaks to the 
need to develop better means of measuring what is 
occurring between practitioner and receiver. 

Type of Treatment  
There is little known at this point about the com-

parative effectiveness of different biofield healing tech-
niques in terms of either their clinical efficacy for particu-
lar conditions or the actual type/quality of healing they 
provide. Questions around efficacy may arise even within 
each tradition, as within several of the specific therapies, 
there are “hands-on” and “hands-off” approaches. 

While ultimately comparing and contrasting dif-
ferent forms of biofield therapies for given clinical ail-
ments may prove useful in matching patients with 
particular types of biofield therapies, the literature base 
is too sparse to begin to compare different modalities in 
terms of their efficacy in different patient populations. 
However, understanding practitioner reports on how 
different diseases are understood and treated across dif-
ferent biofield healing traditions could be valuable in 
guiding research at this juncture. Some researchers 
have begun this process of comparing similarities and 
differences in practitioners’ perceptions of their prac-
tice,50 and further inquiry is needed to determine how 
different biofield therapy traditions conceptualize and 
treat different disease populations.

 
Extent of Touch: Hands-on vs Hands-off Techniques
A major distinction in biofield therapies involves 

whether the practitioner engages the patient’s biofield 
with direct physical contact (hands-on) or without 
physical contact (hands-off). Several modalities such as 
Reiki, HT, and Brennan Healing contain techniques 
that are both hands-on and hands-off (but in close prox-
imity), with these different techniques used for differ-
ent purposes. Others (such as Johrei and external 
qigong) are generally practiced with hands at a slightly 
further distance from the body.

From a practitioner perspective, comparing a 
hands-on approach with a hands-off approach may not 
make sense for a given clinical condition, as the tech-
nique is selected based on the clinical presentation and 
used for a specific effect. However, some scientists who 
are interested in research concepts and designs to eluci-
date mechanism of biofield therapies view hands-on 
approaches as confounded by touch, which has its own 
beneficial effects that may well be mediated by sensory 
nerve endings and/or hormonal release. A recent review, 
which specifically examined only RCTs with non‒
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physical contact biofield modalities, identified 28 trials 
with heterogeneous populations that met inclusion 
criteria (20 of the 28 having sham controls). Further 
investigation of the subgroup of 18 higher-quality trials 
revealed that 12 reported significant beneficial effects in 
at least 1 outcome. However, similar to other reviews, 
small sample sizes in most studies was noted as a hin-
drance to drawing definitive conclusions.22

For those concerned about “confounding” effects 
of touch, one approach has been to have “sham” practi-
tioners mimic hands-on as well as hands-off approach-
es. While the use of sham practitioners may control for 
effects such as presence, support and attention, touch, 
skill, and healing intention, this approach may not 
fully control for actual biofield effects, as electromag-
netic emanations exist from all living systems and 
simple social interactions have been found to produce 
biofield interaction effects.51

As implied above, the study design selection of the 
biofield therapy and whether to use a hands-on, hands-
off, or a combination protocol should depend mainly 
on the research question. If the focus is on assessing 
real-world practice, then either an efficacy (sham-con-
trolled) or a comparative effectiveness (usual care com-
parison) design is appropriate. In this case, the research-
er should consult with several practitioners who work 
with the clinical condition on a regular basis and have 
known clinical successes with the population of study. 
The treatment protocol can be guided by what the prac-
titioners have found works best in their clinical prac-
tice. On the other hand, if the research focus is more 
mechanistic and the goal is to determine whether fac-
tors such as touch or distance play a role in promoting 
healing, then the researcher may want to seek biofield 
therapists who have experience using entirely hands-
off (nonphysical touch) treatments in their practice. 

practitioner Selection
A major challenge facing biofield therapy research 

is how to determine a practitioner’s skillset with 
respect to healing efficacy. Currently, most researchers 
rely on statements attesting to the practitioner’s experi-
ence with the clinical condition, how long the practi-
tioner has been in practice, and whether s/he is known 
to others for his/her clinical expertise. While this is the 
current process for practitioner selection, it is not opti-
mal for research. What is clearly needed is a procedure 
to test whether biofield therapists are able to achieve a 
criterion level of effect in order to be involved in 
research. While therapy (whether psychotherapy, 
physical therapy, or biofield healing) can be standard-
ized and manualized for research, the ability to follow 
and execute a manualized therapy does not necessarily 
reflect a verifiable level of skill. Tests that might “cali-
brate” practitioners’ ability to interact with the biofield 
might be useful for prescreening practitioners prior to 
their participation in a clinical trial.52

As a general rule, selection of biofield practitioners 
depends on the research question. If the researcher 

seeks to understand whether a local practitioner com-
munity (eg, a group of Reiki or HT practitioners who 
deliver services in a particular hospital or clinic) can 
affect patient outcomes, a study examining the effec-
tiveness of a specific intervention would be appropri-
ate. For studies designed to examine biofield approach-
es for a difficult-to-treat or severe clinical condition, 
studying a practitioner who has demonstrated experi-
ence and clinical success in working with that clinical 
condition may be appropriate.

In summary, questions of dose, type of treatment, 
and practitioner selection should be guided by the 
research question and by feasibility of implementation. 

CONSIDeRATIONS Of MODeRATORS, MeDIATORS, 
AND “MeChANISM”

There has been confusion, by both researchers and 
funders, regarding the need to include analysis of 
potential mechanisms in early stage clinical studies of 
biofield therapies. As with other controversial healing 
modalities, there is pressure to demonstrate “biologi-
cally plausible mechanisms” of biofield therapies. We 
argue that elucidating mechanisms, while important 
in helping to understand and even improve upon a 
therapy’s effects, is not essential for conducting rigor-
ous and potentially informative clinical trials of any 
therapy. It is also the case that clinical trials may be 
well suited to elucidate treatment moderators (vari-
ables that are present in the population prior to the 
treatment and modify the effects of the treatment on 
an outcome variable but are not correlated with treat-
ment) and mediators (variables that are part of a causal 
pathway of effects of the treatment on the outcome 
variable and therefore modify effects of treatment on 
the outcome variable).53 A possible example would be 
examining whether the gender of the patient signifi-
cantly predicted outcomes in response to the thera-
py—ie, whether gender is a moderator of treatment. An 
example of a mediator would be to examine whether 
changes in HRV in response to a biofield intervention 
mediated the effects of the intervention on depression 
(ie, whether improvements in postintervention depres-
sion are fully or partially caused by mid-intervention 
changes in HRV). Exploration of potential moderators 
and mediators of treatment may lead to better empiri-
cally based hypotheses for testing mechanisms of bio-
field therapies. In general, clinical trials examining 
efficacy of biofield therapies as practiced in clinical 
settings provide important impetus for preclinical 
research to more clearly examine biologically based 
mechanisms using experimental paradigms. 

A key hindrance to understanding potential 
mechanisms of biofield therapies is the absence of a 
reliable measure of the purported biofield emanations 
from the practitioners. While there have been a few 
reports regarding emanations from certain practitio-
ners,54-56 creating a systematic method to examine 
such bioenergetic signals is a crucial step to better 
understand the physiological basis of biofield therapy. 
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The development of systematic methods examining 
bioenergetic signals from practitioners may help us 
better understand, for example, whether the efficacy 
of the healing interaction is directly proportionate to 
the strength of the biofield emanation, to a particular 
pattern of biofield emanation, or whether there are 
other factors apart from or in addition to bioenergetic 
signaling that significantly contribute to the out-
comes of the practitioner/client encounter. As inter-
ested engineers and scientists further develop tech-
niques to measure emanations from practitioners at 
different electromagnetic frequencies, it will be of 
interest to determine whether specific patterns of bio-
energy emanation are predictive of better healing 
outcomes. At the same time, there are potential pitfalls 
from assuming that electromagnetic emanations are 
the sole explanation for the experience and practice of 
biofield therapies,50 as they would not account, for 
example, for the results of distant healing studies car-
ried out in electromagnetically shielded environments 
(see Radin et al, this issue).57,58

placebo elements: Main effects or Moderators?
Much has been written regarding both the limita-

tions and misinterpretation of placebo-controlled ran-
domized trials in biofield therapies and integrative 
medicine in general.59 While biofield therapies may 
serve to enhance the “placebo effect,”48 it does appear 
that biofield therapies enhance outcomes over and 
above sham-controlled groups, particularly for pain.13 
However, placebo elements such as belief in receiving 
biofield therapy (regardless of group assignment) have 
also been shown to affect clinically relevant outcomes 
such as quality of life.30

To date, studies examining placebo have been 
designed to examine whether placebo vs verum treat-
ments were more explanatory of outcomes and were 
not designed to examine whether placebo variables 
(such as expectation or patient/practitioner relation-
ship) moderated effects of treatment. It is plausible that 
there is an interactive rather than an “either-or” process 
for biofield therapies and placebo responses, such that 
the enhancement of placebo (ie, self-healing) elements 
would enhance the delivery and the potential out-
comes for biofield therapies. 

Thus current data suggest it is unlikely that bio-
field therapies are reducible to placebo responses alone, 
but like other forms of mind-body medicine interven-
tions and biomedicine in general,60,61 biofield therapy 
may intentionally harness the patient’s conscious and 
unconscious expectancies and desires in synergy with 
the treatment being delivered to enhance outcomes. 
Such an effect has been hinted at in current studies in 
other integrative modalities such as acupuncture.62-64 
In order to adequately examine the potential impact 
and interaction of placebo elements with biofield ther-
apies, additional studies are needed with sample sizes 
robust enough to allow for testing of moderation 
effects with placebo elements. 

CApTURING OUTCOMeS fOR BIOfIeLD TheRApIeS: 
BIOMARKeRS, COST-effeCTIveNeSS, AND 
QUALITATIve AND WhOLe-SySTeMS OUTCOMeS

In keeping with the notion of “patients as partners 
in research,” a primary goal of outcomes research for 
biofield therapy is to identify and evaluate outcomes of 
highest concern to the prospective patient group. In 
general, biofield therapies are understood to affect the 
whole person and therefore a broad array of whole-
person outcomes is needed to adequately assess their 
effects. In addition to patient-identified outcomes, 
there are clear advantages to capturing outcomes 
across domains, including biomarkers, clinical 
response, cost-effectiveness, and qualitative data, so 
that their relative and combined contributions, in 
keeping with a more biopsychosociospiritual model, 
can be determined.  

Biomarkers 
Biomarkers, defined as physiological variables 

that have significant clinical relevance to the popula-
tion being studied, may include measures of immune, 
endocrine, psychophysiological, autonomic nervous 
system (including skin conductance and HRV), and 
other neural functions (including electroencephalog-
raphy, fMRI, positron emission tomography). 
Biomarkers may indicate which physiological systems 
are affected by biofield therapy but do not necessarily 
shed light on the pathways by which these changes 
occur nor on the transduction events by which practi-
tioner activity is converted to patient responses that 
initiate the cascade of physiological changes. 

In terms of current biofield therapy research, sev-
eral studies have examined more “global” biomarkers 
such as HRV and/or single measures of cortisol or natu-
ral killer cell cytotoxicity as outcomes either in healthy 
or specific clinical populations.12,13,16,18,29,38-41,43,65-68  
Such markers were chosen for ease of acquisition/feasi-
bility and potential relevance to the clinical population 
being studied. Reported changes in these specific out-
comes suggest that biofield therapies have positive 
effects on physiological processes of clinical relevance. 

Cost-effectiveness
In order to better integrate biofield therapies into 

integrative medicine and clinical practice generally, it is 
important to consider cost-effectiveness.69,70 While a 
full cost-benefit analysis is prohibitory for most early-
phase clinical trials of biofield therapies, examining 
cost-effectiveness outcomes such as changes in medica-
tion usage, number of days in hospital, days of treat-
ment, or quality-adjusted life years will be highly useful 
for aiding decision-making in regard to the value of 
biofield therapy as adjunctive care in a hospital’s or 
clinic’s portfolio of services. Thus we strongly recom-
mend, particularly for clinical trials of biofield therapies 
being conducted with hospitalized patients or ambula-
tory patients with frequent clinic visits, that cost-effec-
tiveness assessments be designed as a substudy. 
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Qualitative Outcomes
Nurses, who are often also biofield therapy prac-

titioners, have designed and conducted many of the 
biofield therapy trials. The rich interest in qualitative 
research within the nursing profession has led to 
inclusion of this type of data collection—eg, patient- 
and practitioner-reported experience—in many bio-
field therapy trials.50,71 These qualitative outcomes 
are of significant importance in helping to under-
stand the immediate as well as the persisting health 
effects of biofield therapies, including psychospiritu-
al experiences that are often difficult to capture via 
surveys of outcomes.

Practitioners of biofield therapies can be a valu-
able resource in guiding both the practice and the sci-
ence of biofield therapies and could, with collaborative 
support of researchers, prepare meaningful case reports 
and even best-case series on their patients. Best-case 
series have been found to be useful in guiding the sci-
ence of CAM therapies in cancer.72 The process of 
developing and publishing an effective case report is 
also well documented.73,74 Practitioners are encour-
aged to follow the CARE guidelines (http://www.care-
statement.org/) to aid in creating case reports on bio-
field therapy effects in clinical practice.

eDUCATING TO OveRCOMe BARRIeRS
A key issue in increasing awareness of this area of 

study is educating healthcare workers and the general 
public about biofield theory and research. Because bio-
field therapies do not involve the use of invasive agents 
like medication, needles, or supplements and because 
they invoke concepts that are somewhat foreign to 
many allopathically trained physicians, discussion 
around stimulating a healing response by working 
with energy fields often elicits responses that the entire 
field of study is fraught with pseudoscience. A signifi-
cant challenge for this field of study is presented by 
otherwise well-meaning practitioners and advocates 
who describe or utilize ill-designed scientific methods 
to “prove” that their method of healing works. These 
efforts increase barriers to conducting this work. 
However, in many cases, the barriers are more due to a 
general lack of conceptual knowledge about biofields 
and the need to explain hypotheses about biofields in a 
manner that can be understood and to ensure that 
people are educated on the state-of-the-evidence and 
most salient gaps in the research. 

In general, a key strategy for increasing interest in 
biofield science may be to help others understand that 
“biofields” do not just apply to “biofield therapies” but 
rather are relevant to the mechanisms by which mind 
and body interact to promote healing responses. 
However, in the context of overcoming barriers to suc-
cessful conduct of biofield therapy research, we suggest 
the following steps: (1) understand the language of the 
target audience/stakeholder and speak within their lin-
guistic frameworks wherever possible; (2) highlight the 
best science in the area and specifically note aspects 

such as benefit/harm ratios, clinical effect sizes, clini-
cally relevant outcomes, inconsistent findings, gaps in 
knowledge, and attrition rates for biofield therapies; 
and (3) provide case examples and possibly actual exer-
cises that allow the audience/stakeholder to potentially 
experience a sense of the biofield and arouse curiosity.

Funding is a significant challenge in moving for-
ward with biofield research. The National Institutes of 
Health’s National Center for Complementary and 
Integrative Health (NCCIH, formerly the National 
Center for Complementary and Alternative Medicine) 
currently includes biofield therapies in its strategic 
plan in the mind and body therapies category, an area 
with funding priority. NCCIH also identified pain 
research as a priority, so this may be a fruitful avenue 
to explore for funding for biofield clinical studies. 
Other organizations such as the Patient Centered 
Outcomes Research Institute, which supports research, 
may support studies in biofield therapies, particularly 
if there is evidence that there is significant public inter-
est. The Department of Defense could also be an ave-
nue for funding, as pain, traumatic brain injury, and 
PTSD are clinical problems that have been found to 
respond to biofield therapies. Donations from private 
foundations have supported previous research in bio-
field therapy clinical trials and should also be pursued.

Educating program officers and reviewers at fund-
ing agencies about the current state of biofield research 
is an important step the field must take. This may be 
accomplished by presenting symposia at professional 
meetings, creating special peer-reviewed journal issues 
such as this one, and other specific strategies to inform 
this important set of stakeholders about the area of 
research and most strategic areas for investment to 
move the field forward. 

An equally challenging task is educating our col-
leagues and new investigators in the rigorous study 
designs and optimal approaches necessary to secure 
funding to build the evidence base for biofield research. 
Given the controversial nature of this area, those propos-
ing research in biofield research may be well advised to 
ask a number of colleagues unfamiliar with the field to 
carefully review proposals before submission.

Finally, much of this work has been conducted 
through—and likely will continue to be supported by—
philanthropy. Finding champions who have an interest 
in these types of modalities and inquiring whether they 
would be willing to contribute to a well-designed study 
is certainly appropriate and will continue to be needed 
at this juncture.

SUMMARy AND Key ReCOMMeNDATIONS
To summarize, the evidence base regarding clini-

cal effectiveness of biofield therapies is strongest in 
symptom management for pain and cancer, the 2 con-
ditions that have received the most study. Studies are 
more sparse but evidence is promising for clinical 
populations with arthritis, dementia, and heart disease. 
To better assess the impact of biofield therapies and 
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evaluate their delivery in various settings, we make the 
following recommendations for researchers planning 
future clinical trials in biofield therapies:

1. Expand on studies for promising conditions—eg, 
pain and cancer—with larger efficacy and compar-
ative effectiveness trials. In addition, conduct pilot 
studies in populations where present evidence is 
promising but studies are limited (eg, patients with 
dementia, cardiovascular disorders, osteoarthritis).

2. Design additional biofield therapy trials aimed at 
elucidating moderators, mediators, and mecha-
nisms that assess clinically relevant biomarkers.

3. Consider conducting pilot clinical trials of bio-
field therapies where clinical practice suggests 
beneficial effects but minimal research currently 
exists (including but not limited to palliative and 
pediatric populations). 

4. Incorporate “dosing” designs and careful decision-
making with respect to the dose and type of thera-
pies and/or practitioners selected for the clinical 
outcome of interest along with developing proto-
cols that allow individualized treatment.

5. Adopt the “patient as research partner” model to 
incorporate patient-selected outcome measures. 

6. Assess the role of placebo elements—eg, patient 
beliefs and expectations— as potential modera-
tors of biofield therapy effects.

7. Design trials that incorporate a whole-systems 
approach to outcome variables, including validated 
survey outcomes, clinically relevant biomarkers, 
qualitative data, and cost-effectiveness outcomes.

It is our hope that the next decade will bear signifi-
cant increase in research efforts of sufficient rigor and size 
to provide a greater understanding of the potential impact 
of biofield therapies in clinical care.
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AbstRAct
This article provides a broad overview of “distant 

healing intention” (DHI) therapies, ie, intentional heal-
ing modalities claimed to transcend the usual con-
straints of distance through space or time. We provide a 
summary of previous reviews and meta-analyses that 
have explored a diverse array of DHI modalities, out-
come measures, and experimental protocols. While 
some significant experimental effects have been 
observed, the evidence to date does not yet provide con-
fidence in its clinical efficacy. The purported “nonlocal” 
nature of DHI raises significant methodological and 
theoretical challenges. We recommend several avenues 
for improving future research.

IntRoductIon
Throughout history and in virtually all cultures, 

reports can be found of individuals who could purport-
edly heal solely through their caring intentions.1 
Today, the ancient shamanic tradition of healing—or 
harming—through the application of focused inten-
tions is still vibrantly alive.2 We refer to these practices 
generically as “distant healing intention” (DHI) thera-
pies. The present article does not provide a systematic 
or exhaustive review of the relevant literature. Rather, 
we have selected representative portions to provide a 
high level overview of scientific studies of DHI.

DHI may be defined as a compassionate mental act 
directed toward the health and wellbeing of a distant 
person.3 DHI techniques are known by many names, 
including intercessory prayer, spiritual healing, aura 
healing, energy healing, energy psychology, shamanic 
healing, nonlocal healing, therapeutic touch (TT), 
quantum-touch, qigong, reconnective healing, Johrei, 
and Reiki.4 Each of these methods carries its own idio-
syncratic theoretical and cultural forms, and some DHI 
methods include both distant and proximal (but with-
out direct contact) variations. A common feature 
shared among DHI techniques is the assumption that 
distance between the healer and healee is not a limiting 
factor.5 This “nonlocal” aspect of DHI defies classical 
physical assumptions and accounts for its controver-
sial status even among alternative biofield therapies.

Despite the challenging assumptions underlying 
the concept of DHI, its practice is widespread. As of 
2000, there were more distant healers in the United 
Kingdom, some 14,000, than therapists practicing any 
other form of complementary or alternative medicine 
(CAM).6 The same is true in the United States, where 
DHI is one of the most common healing practices out-
side of conventional medicine. For example, in a survey 
of American adults by the US Centers for Disease 
Control and Prevention’s National Center for Health 
Statistics, of the top 5 most popular CAM healing prac-
tices, 3 involved prayer.6 The most popular CAM prac-
tice was prayer for oneself, and the second most popu-
lar was prayer for another, another form of DHI.

While prayer for others is understandable as a 
compassionate act or as a psychological coping mecha-
nism when no other actions are possible, the idea that 
it might be efficacious at a distance is challenging 
because of a lack of plausible mechanisms that might 
allow for healer-patient interactions over a distance.3,7,8  
However, given the well-accepted evidence for quan-
tum nonlocality,9 which demonstrates the existence of 
“spooky action at a distance” (as Einstein described it), 
and especially the growing evidence for quantum 
coherence effects in living systems,10,11 possible physi-
cal mechanisms for DHI are no longer inconceivable. 

Theoretical speculations aside, most experiments 
studying DHI have focused on a pragmatic question: 
Does it work? There are 2 aspects to this question. The 
first is about proof of principle: If person A and person 
B are strictly isolated by shielding, distance, or time, is 
there empirical evidence that A can affect B in any 
way? The second aspect is about DHI’s efficacy as a 
healing therapy: Can A in fact heal B?

Proof-of-principle studies With Humans
The proof-of-principle question has been exam-

ined through 3 classes of experiments: (1) mind-to-
mind connections, (2) direct interactions between 
mind and matter, and (3) laboratory analogs of DHI, 
known as experiments on “distant mental interactions 
with living systems” or DMILS. Hundreds of experi-
ments in these 3 classes have been published and meta-
analyzed.12-16 Cumulatively, they provide evidence 
that the answer to the first question is “Yes, A can affect 
B at a distance.” The effect sizes observed in these 
experiments tend to be small in magnitude, and it is not 
entirely clear that the interaction is causal in the classic 
sense of that term, but the correlations observed in con-
trolled experiments have been independently and suc-
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cessfully repeated in laboratories around the world.
The category of experiments that are most closely 

related to DHI phenomena are the DMILS studies. 
Three variants of DMILS protocols have been conduct-
ed: (1) studies investigating the influence of A’s inten-
tion on B’s physiological state, referred to as “remote 
intention” experiments; (2) studies investigating the 
influence of A’s attention on B’s physiological state 
while A gazes at B over a 1-way video link, also called 
“remote staring” experiments; and (3) studies investi-
gating the influence of A’s intention on B’s attention or 
behavior, known as “remote helping” experiments.

Physiological variables studied in DMILS experi-
ments have included electrodermal activity, heart rate, 
blood volume pulse, electrocortical activity (via electro-
encephalogram [EEG]), and brain blood oxygenation 
(via functional magnetic resonance imaging [fMRI]), as 
well as studies from functional near-infrared spectros-
copy (fNIRS) and electrogastrogram (EGG).5,17-20  A typi-
cal protocol in these studies involves periods where A 
directs intention or attention toward B for 30 seconds, 
followed by A relaxing for 30 seconds, and then this 
cycle is repeated in a randomized and counterbalanced 
fashion for 20 minutes. Meanwhile, B is strictly isolated 
from A and asked to simply maintain an open and 
relaxed attitude. In remote helping studies, B may be 
asked to gaze at a candle and when B notices his or her 
mind wandering, he or she is asked to press a button.

Experiments using these protocols have been 
repeated scores of times in a half-dozen independent 
laboratories, allowing for meta-analytical assessments. 
The most recent reviews of remote intention and 
remote staring experiments were published in 2004 by 
Schmidt et al.12 Remote helping studies were reviewed 
also by Schmidt in 2012.13 

In reviewing remote intention experiments, 
Schmidt found 40 studies.  A funnel plot indicated no 
selective reporting bias, but 4 of those studies were 
deemed to have insufficient methodological quality 
and were dropped from further analysis. The remain-
ing 36 experiments involved 1015 individual test ses-
sions, and the resulting effect size was homogeneous 
and statistically significant (Cohen’s d=0.106, P=.001). 
Effect sizes were found to correlate significantly with 
overall study quality (r=–0.43).

For remote staring experiments, 15 studies consist-
ing of 379 sessions were retrieved. Those studies again 
revealed a homogeneous effect size (Cohen’s d=0.128, 
P=.013), and there was a nonsignificant correlation 
between study quality and effect size (r=0.26). For 
remote helping experiments, 12 studies were found, of 
which 11 were comprised of 576 sessions. The distribu-
tion of effect sizes was homogenous, and the effect size 
was again similar to the results of the 2 other meta-
analyses (Cohen’s d=0.114, P=.029).

Schmidt’s analyses of the 3 classes of DMILS exper-
iments identified a combined total of 62 studies with 
1970 individual sessions contributed by approximately 
3000 participants. The similar effect sizes across these 

studies (Cohen’s d=0.106, 0.128, and 0.114) suggested 
successful conceptual replications. Schmidt proposed 
that because these studies were conducted in different 
experimental contexts, with different types of depen-
dent variables, and in independent laboratories, if the 
results of these studies were due to an artifact, it would 
have to be a fairly simple problem that was inadver-
tently repeated by all or most of the investigators.

Schmidt suggested that a possible candidate for 
this potential artifact might be the counterbalancing 
sequence, which if not handled correctly could intro-
duce a bias in the data due to drifts in the physiological 
signals. But after analyzing the actual methods 
employed in these studies, he was able to reject that 
artifact as implausible. Schmidt also noted that the 
remote intention meta-analysis revealed a negative cor-
relation between study quality and effect size, which 
might reflect methodological problems in evaluation of 
those studies. However, when effect sizes were weight-
ed by quality, the lower-quality studies did not strongly 
influence the overall effect size. Also, lower-quality 
studies were mostly due to inadequately described 
methods in taking skin conductance measurements, 
and in any case, it was not clear how that could have 
biased the overall findings because the same issue 
would have applied to both intentional influence and 
resting conditions. That in turn would have resulted in 
increased variance in both conditions and thus a 
reduced effect size. As a result of his analysis, Schmidt 
concluded that the DMILS studies provided proof-of-
principle that focused intention and attention do affect 
the human body and behavior from a distance.

studies Involving simple life Forms and Animals 
Controlled DHI experiments involving simple liv-

ing systems have also been conducted, primarily using 
the “intention” protocol mentioned above. The advan-
tage of studying the effects of DHI in plants, cells, and 
animals is that in comparison to trials involving 
humans where the expectations, meaning, and context 
of an intervention can strongly affect outcomes, sim-
pler life forms may be less susceptible to such concerns, 
allowing for more circumscribed outcomes. Examples 
of studies reporting statistically significant effects 
under randomized and blinded conditions include 
enzymes,21 fungi,22 yeast,23,24 bacteria,25 cancer cells,26 
red blood cells,27 fibroblasts, tendon cells (tenocytes), 
and bone cells (osteoblasts).28 Experiments where sig-
nificant results were not observed include glial and 
cancer cells.29 An important limitation in assessing 
this literature is that the extent of selective reporting 
has not been carefully studied to date, so it is difficult to 
estimate whether the studies with significant out-
comes were due to genuine effects or to chance.

Animal disease models have also been used to 
investigate the effects of DHI. These have included test-
ing for amyloidosis in hamsters,30 murine malaria,31 and 
experimentally induced goiter and surgical wounds in 
mice. For example, in one study, Watkins and Watkins 
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reported quicker recovery from anesthesia in animals 
receiving DHI.32 That observation was later successfully 
replicated by Schlitz.33 Bengston and Krinsley have 
reported similar results in a series of conceptual replica-
tions involving mammary cancer in mice.26 

We are aware of only 1 meta-analysis that has 
attempted to integrate the literature of DHI effects in 
simple living systems. In 2014, Roe et al completed a 
meta-analysis of “non-whole-human” studies (includ-
ing animals, plants, and blood and other cells).34 Out 
of 49 studies, treatment arms receiving active healing 
displayed improved wellbeing outcomes as compared 
to those not receiving healing (r=.258,  95% confi-
dence interval [CI]=0.239-0.278). However, the overall 
quality rating of these studies, as assessed by an adapt-
ed version of the SIGN 50 methodology checklist (a 
method of critically appraising the medical literature, 
developed by the Scottish Intercollegiate Guidelines 
Network) was low, so the healing effect may have been 
biased by poor methodologies or by inadequate report-
ing of methods.

clinical efficacy in Humans
Clinical trials testing the effectiveness of DHI have 

been conducted since the mid-1990s.4 Both systematic 
and meta-analytic reviews have been published. One of 
the first systematic reviews was published in 2000 by 
Astin et al.7 They analyzed 23 experiments involving 
2774 patients; of them, compared to controls, 13 stud-
ies yielded statistically significant treatment effects, 9 
showed no effects, and 1 demonstrated a negative 
effect. In 16 studies where both patients and evaluators 
were blinded to the condition, the overall medium 
effect size was (Rosenthal’s) r=0.40. In 2001, a system-
atic review by Jonas et al calculated average effect sizes 
separately for studies of intercessory prayer (r=0.30) 
and for energy healing (r=0.46).35 All of those studies 
had greater than 80% CONSORT criteria and were clas-
sified with “B” grades on an A-to-E scale. 

In 2003, Crawford et al updated the literature with 
a systematic review comparing DHI techniques to 
hands-on healing interventions.36 The results showed 
that out of 90 laboratory and clinical randomized con-
trolled trials (RCTs), DHI studies had higher internal 
validity (75%) compared to hands-on healing (65%). 
However, methodological flaws were identified in 
many of these studies, including inadequacy of blind-
ing, dropped data, poor outcome measures, lack of sta-
tistical power estimations, lack of confidence intervals, 
and lack of independent replication. Thus no firm 
conclusions could be drawn.

In 2008 and 2009, the Cochrane Collaboration 
reported 2 systematic reviews, the first examining non-
contact TT, healing touch, and Reiki and the second 
intercessory prayer.37,38 From the Reiki review, out of 24 
RCTs, a total of 1153 participants exposed to TT had sig-
nificantly lower average pain intensity than unexposed 
participants, and trials conducted by more experienced 
practitioners appeared to yield greater effects. Larger 

effects were also found in Reiki studies in trials con-
ducted by more experienced practitioners. By contrast, 
the intercessory prayer review did not demonstrate 
therapeutic efficacy. Out of 10 RCTs involving 7646 
patients, there was no overall effect of intercessory 
prayer on prolonging life, general clinical state, readmis-
sion to coronary care unit, or rehospitalization. 

Roe et al’s more recent meta-analysis of 57 RCTs 
on humans receiving DHI determined that overall sta-
tistically significant effects were obtained in the active 
treatment conditions as compared to controls (r=0.203, 
CI=0.180-0.232).34 To further study the clinical effec-
tiveness of DHI in patients with diagnosed health con-
ditions, Baur and Mai conducted a review (in prepara-
tion) of 57 studies, where a DHI intervention was 
compared to placebo or an active control, and graded 
them via the SIGN 50 criteria. Overall, 27 studies (47%) 
demonstrated at least 1 significant outcome favoring 
DHI compared to an active control or placebo. However, 
48% of the significant studies were associated with 
poor methodological quality, whereas 40% of the ade-
quate quality studies and only 11% of high-quality tri-
als demonstrated statistically significant results. 

Baur and Mai further found that the clinical DHI 
study designs were heterogeneous, suggesting that 
some of the irreproducible results may have been due 
to unknown or uncontrollable factors. For example, in 
intercessory prayer studies, it is not possible to control 
who is actually praying for patients; what they are 
praying for; how they pray; possible differences 
between their usual prayer practice and what they 
actually performed during the experiment; the rela-
tionships among healers, patients, and investigators; 
the meaning and context of the therapy and environ-
ment; and so on. Dozens of such factors introduce 
unknown sources of variance that may enhance, 
reduce, or cancel out genuine effects. Baur and Mai 
noted that several large-scale, multicenter studies 
failed to show any discernible differences between 
patients receiving or not receiving intercessory 
prayer.39,40 They concluded that while nearly half of 
the published studies from their review reported statis-
tically significant effects, it remains unknown whether 
patient outcomes in successful studies were attribut-
able to the intervention or to variations in method-
ological rigor, other sources of influence, or interac-
tions among these factors. 

tHeoRetIcAl And otHeR consIdeRAtIons
The preponderance of evidence for DHI effects in 

simple living systems and for intercessory prayer is at 
best suggestive of its effectiveness to alter outcomes. 
But the proof-of-principle offered by DMILS experi-
ments more clearly indicates the existence of genuine 
interactions between distant people. This presents us 
with an evidence-based enigma worthy of serious con-
sideration. However, for many researchers, the mere 
concept of distant healing continues to elicit significant 
resistance for two main reasons. The first is based on the 
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assumption that “action at a distance” is impossible 
because it violates one or more physical or biological 
laws.8,41 The second is founded on the neuroscience-
based assumption that the mind is identical to the brain, 
in which case it does not make sense to propose that the 
brain activity we call “healing intention” can interact 
with anything outside of the brain’s own body.42,43 

The first critique was a game-ender for many 
decades, but today, the “nonlocal” connections of quan-
tum entanglement have been convincingly demon-
strated,20,44-46 establishing that instant physical corre-
lations over macroscopic distances, as well as connec-
tions that transcend time, are no longer startling theo-
retical possibilities but empirical facts. The second cri-
tique is predicated on the assumption that subjective 
mental activity (ie, conscious awareness) somehow 
mechanically arises out of brain activity in spite of the 
fact that no one has any idea how this can occur. 
According to Ralph Adolphs, PhD, writing about the 
unsolved problems of neuroscience in a 2015 issue of 
Trends in Cognitive Science, one key problem is “How and 
why does conscious experience arise?”47 Adolphs ranks 
this as a problem that may never be solved, to which 
we might clarify that the word never is predicated on 
the assumption that existing frameworks for under-
standing the mind-brain relationship are sacrosanct. 
But if the brain and mind are in fact not identical, as 
DHI and similar consciousness-related anomalies sug-
gest,16,48 then new possibilities arise where the mind 
may be able to interact with the world in ways that the 
brain cannot. Obviously this does not answer the sec-
ond critique in a fully adequate way, but it does remind 
us that “impossibilities” are embedded within a con-
text. Sometimes shifting one’s perspective allows us to 
rethink the unthinkable.

Beyond the theoretical challenges to understanding 
how DHI may work, we are faced with a host of episte-
mological challenges. Traditional selection strategies for 
dependent and independent variables assume that influ-
ences are localized, real-time, and explicitly sourced. 
None of these assumptions may hold for DHI phenom-
ena. Defining the “when” and “where” of intentional 
effects and their actual source can be exceedingly diffi-
cult because anyone involved in a DHI experiment is 
unavoidably “entangled” with the healing process. For 
example, Leibovici studied patients with bloodstream 
infections whom were prayed for retroactively, meaning 
years after they were first hospitalized.49 The question 
explored in that study was whether DHI would be effec-
tive not only with spatial distance between the healers 
and patients but also with temporal distance. Results 
demonstrated that patients who received “retroactive” 
intercessory prayer had statistically significantly shorter 
hospital duration stays and duration of fevers compared 
to a control group that did not receive the retroactive 
prayer. From a conventional perspective, that outcome 
is outrageous, explainable only as a joke or a statistical 
fluke. But if DHI is in fact a genuine nonlocal phenome-
non, then this sort of outcome may be mind-boggling, 

but it is also permissible.50

To help identify the “when” and “where” of DHI 
effects, as well as the role of investigators’ and patients’ 
expectations in potentially modulating these effects, 
future studies should consider designs where healing 
spans a range of spatial and temporal distances and 
where independent teams are led by investigators hold-
ing a variety of expectations and beliefs about the pos-
sibility of nonlocal influences. To study whether DHI 
may be better understood in conventional causal terms 
or via more holistic or even acausal concepts, protocols 
could be devised that examine dose effects, where the 
“dose” of intention or attention must be carefully 
defined and measured. That is, 20 minutes of DHI 
applied to a patient should not be considered double 
the dose of 10 minutes because attention invariably 
wanders. And given that both spatial and temporal 
distance may not be constraining factors with DHI 
effects, dose might be better measured in terms of 
meaning or motivation rather than amount of time.

Because DHI research often attracts hypercritical 
scrutiny, we recommend that prior to conducting 
future studies, a comprehensive description of the 
planned protocol is publicly registered and/or sent to 
an independent third party. Pre-registration is a grow-
ing trend in psychological and medical research to 
counter problems associated with “questionable 
research practices,” including selective reporting and 
post-hoc analyses, and as such it seems especially apro-
pos for DHI research.51 Finally, investigators from 
orthodox fields who become interested in studying 
DHI phenomena may assume that the phenomena are 
simple and easily shoehorned into standard designs; in 
so doing, they are likely to fall into conceptual traps 
that specialists have learned to recognize. To avoid this, 
we recommend that specialists in DHI experimental 
designs and practices be consulted to ensure that the 
instruments used to study the phenomena are appro-
priate for the job.

conclusIons
Despite the continuing popularity of DHI as an 

alternative healing modality, when it comes to assess-
ing clinical efficacy, high-quality experiments have so 
far failed to show reliable effects. The contradiction 
between persistent popularity and lack of clinical effec-
tiveness may be due on the one hand to some healers, 
in some contexts, who do seem to produce remarkable 
outcomes,26,52 and on the other hand by conventional 
RCT protocols that may be incompatible with the 
nature of DHI phenomena.26,53,54 Tools must match 
the requirements of the subject, and if the right tools 
are not available, then new ones must be devised. In 
other words, it is inadvisable to use a sledgehammer to 
study the surface structure of a soap bubble. 

In contrast to the evidence for clinical efficacy of 
DHI, assessments of DMILS studies—the laboratory 
analogs of DHI—are clearer, probably because the latter 
are easier to operationalize and control and because 
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DMILS effects manifest as shifts in physiological mea-
sures rather than robust healing outcomes. The DMILS 
studies indicate that DHI effects are on average small in 
magnitude, but they do exist, and thus in principle, some 
clinical applications of DHI may be efficacious. Whether 
future clinical trials can be devised that more clearly 
reveal that efficacy remains to be seen. In sum, the impli-
cations of DHI for basic science epistemology and ontol-
ogy and for pragmatic efforts to improve health and 
healing are vast, deep, and perennially intriguing. 
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AbstrAct 
Energy healing is a complex intervention with the 

purpose of enhancing wholeness within the client. 
Approaches to complex interventions require thought-
ful utilization of a wide range of research methods. In 
order to advance the research in this field, we sought to 
understand the healing practitioners’ point of view by 
reviewing qualitative literature, research reviews, and 
commentary written by and about practitioners. 
Further, we conducted a brief survey among healers, 
asking their opinions on types and topics of research in 
this field. Emerging from this inquiry is an overview of 
the healers’ state required for successful healing, the 
importance of the clients’ contribution, the heteroge-
neity of the process of healing, and the importance of 
choosing appropriate outcomes to reflect the goal of 
wholeness. Beyond attending to measurement of these 
nuanced aspects, we propose utilization of research 
designs appropriate for complex interventions, more 
use of qualitative research techniques, consideration of 
large data registries, and adoption of the perspectives of 
realist research. An important gap identified was the 
overall lack of understanding of the clients’ experience 
and contribution to the healing encounter.

IntroductIon
Healing research and biofield science have con-

tributed to advances in understanding energy healing 
practices. However, energy healing is a complex inter-
vention with the purpose of enhancing wholeness 
within the client. Approaches to complex interven-
tions require thoughtful utilization of a wide range of 
research methods.1,2 In order to facilitate additional 
progress, we propose specifically taking into consider-
ation practitioners’ views on research into biofield sci-
ence and healing. One approach is to ask what we 
know about practitioners’ experiences in the healing 
encounter and consider how we could design research, 
paying attention to that information. Another 
approach is to ask practitioners what they think needs 
to be researched and how. Since our goal is to inform 
future research, we believe that both pathways will 

yield interesting fruit, and we discuss both approaches 
in this article, along with reflection on some potential 
research approaches. 

revIew of HeAlers’ vIews
We begin with a look at qualitative research,3-12 

reviews,13-15 and commentary16-19 to construct a pic-
ture of the healing process and issues as experienced by 
those most knowledgeable, the healing practitioners 
themselves. A few caveats are in order. We employed a 
nonsystematic search of the literature on healing prac-
titioners, adding articles in a snowball fashion from 
references and additional searches. Much of this 
research literature, whether qualitative or quantitative, 
has focused around specific types of healing such as 
therapeutic touch (TT), healing touch, or Reiki, with 
very few authors purposefully attempting to bridge 
across disciplines.3,11,13,14 In pursuing this work, we 
were struck by the fact that much of the relevant 
research on healers’ perspectives is situated in the nurs-
ing literature. In this discussion, we will attempt to 
synthesize across disciplines while acknowledging 
that the fit may not be perfect for the tenets and prac-
tices of every healer.

definitions of Healing
Healing comes from the Old English word haelan 

meaning “whole” and thus signifies the process of 
becoming more whole or assisting another in that 
endeavor, even during failing health or death.5-7,13,15,19 
Egnew further clarifies wholeness as becoming whole 
in the physical, emotional, intellectual, social, and 
spiritual aspects of the self.20 Additional nuances of the 
meaning of healing are increased order, coherence, 
temporality, and balance.6,13 Another prominent 
description of healing encompasses a journey of trans-
formation in which there is transcendence of suffering 
and new meanings are found.5,13,14 It is quite clear that 
healing is not synonymous with curing, which focuses 
on elimination of the signs and symptoms of disease. 
Understanding this definition is critical as we contem-
plate the measurement of appropriate outcomes for 
healing interventions. 

definitions of Healers
In keeping with the above definitions of healing, 

Zahourek defines healers as catalysts to a process that 
results in an integrated, balanced whole person. She 
further specifies that healers employ the intentional 
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influence of one person on another without known 
physical means of intervention.15 Archetypally, the 
healer has a desire to serve others; a focus on repair of 
mind, body, and spirit; and an ability to channel energy 
to this end.13 Cooperstein defines healers as those who 
beneficially affect the physiology of living organisms 
by laying on of hands, prayer, energy transfer, and sha-
manic or other mystical practices.3 This latter defini-
tion is useful in enumerating the methods employed 
but it misses out on other important aspects of the 
person that ideally should be affected: emotional, intel-
lectual, social, and spiritual wellbeing that can lead to 
increased wholeness. 

definition of energy Healing
Common terms used in the field of energy healing 

include energy healing, energy medicine, energy therapies, 
laying on of hands, and spiritual healing.17 While there is 
a great deal of cross pollination within and across tradi-
tions, a useful categorization of the spectrum of energy 
healing includes

 • East Asian traditions, which include systems such 
as Reiki and qigong;

 • Western professional traditions, such as TT and 
healing touch, often practiced by nurses; 

 • bioenergy traditions, a family of healing theories 
and methods originating primarily in Eastern 
Europe; and

 • contemporary metaphysical traditions that 
include spiritual healers and are exemplified by 
well-known North American healers such as 
Barbara Brennan, PhD, DTh; Rosalyn Bruyere, DD; 
and Donna Eden, who all have eclectic back-
grounds in other established traditions.14 

This diversity of practice challenges the traditional 
medical research process in which we are accustomed to 
specifying a well-defined and uniform intervention.

common Assumptions
One of us (SW) has proposed that
 
there is a coherent worldview expressed by ener-
gy healers that emanates from many cultural 
and disciplinary perspectives, and that describes 
the world in energetic terms [that go] beyond our 
common Western notions of the electromagnetic 
nature of all life forms, and [are] based on the 
extrasensory perceptions of healers and the phi-
losophies they have been taught.11

Key tenets of this worldview include13,17,18 

 • the existence of a universal life force or vital ener-
gy flowing through and available to all beings; 

 • the existence of a subtle energy system or biofield 
that interpenetrates the physical anatomy of the 
human body and extends outward beyond it; 

 • the idea that in ill health, the human energetic field 
is out of balance or congested, free flow is blocked, 
which diminishes the normal self-healing capacity;

 • the belief that the practitioner can detect abnor-
malities in the energy system, sometimes before 
physical manifestations, and restore the capacity 
for self-healing;

 • the contention that the practitioner’s conscious 
healing intent and compassion are essential to the 
effectiveness of therapy; and 

 • the assertion that the healing outcome is not 
dependent on the client’s beliefs.

Despite the allure of finding common ground, 
Levin points out that each of these suggestions could 
be refuted in some way by some healers; for example, 
spiritual healers might well hesitate to speak of univer-
sal life energy and might exclusively attribute the 
source of healing to God.14 In the following sections, 
we will explore these and other constructs in order to 
build up our understanding of the process we would 
like to measure with greater veracity.

sources of Healing energy
In general, descriptions reveal that the healer 

must connect or come into resonance with a source of 
healing such as God, divine love, spirit, the universal 
life force, or the earth’s energy.11,13 The healer then 
channels this energy from outside the self or acts as 
facilitator or conduit of this energy to which the cli-
ent may help themselves.11,14 Others assert that heal-
ing comes more directly from an intervention of God, 
a mediation of spirits, or the assistance of other exter-
nal agents. Some would situate the healing power 
with the healers who activate their hands and send a 
flow of energy.14 

nature of the biofield
Two of us (RB, KW) participated in research sup-

porting the existence of the biofield, both at University 
of California, Los Angeles, with Valerie Hunt, EdD 
(RB)21 and in the laboratory of Fritz Popp, PhD,22 in 
Kaiserslautern, Germany (RB, KW), using what he 
called a biophoton camera that measured the parti-
cles of the biofield. Much of Dr Popp’s work was done 
with plants showing that when a leaf or branch was 
cut off, the entire plant exhibited a change in the bio-
field in reaction to the injury. This research suggests 
that the aura or human biofield is an electromagnetic 
field that surrounds and interpenetrates the body. 
Several other authors expound on the classical bio-
electromagnetic nature of the field around living 
organisms,23-25 but in building theories of the bio-
field, nonclassical fields described by the equations of 
quantum physics24 or the physics of nonlinear, 
dynamical, nonequilibrium living systems25 are also 
contributory. Work in theory and subtle energy detec-
tion may further illuminate mechanisms of action 
underpinning biofield energy healing.
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Healers’ Personal Journeys
The healer may initially have innate sensibilities 

or unusual experiences for which they have no cultural 
frame12 or may experience an unaccountable summon-
ing or calling to the work.8 This can lead to separation 
or isolation from family and community9,13 and 
intense personal suffering.13 The individual enters 
their “healership” as they begin a process of education 
and development of knowledge about healing, often 
within a particular discipline.6,9,12,14 This is accompa-
nied by personal introspection, growth, and ultimately 
transformation that leads them to heal them-
selves.9,12-14 They come to embody wholeness,  practic-
ing self-care physically, mentally, emotionally, and 
spiritually, and committing to self-management of the 
ego and motivations.12 Their experiences bring them to 
a “radical empathy,” with an ability for deep connec-
tion to others and desire to alleviate their suffering.13 
They have mastered skills required for healing others 
and are able to reintegrate within their communities in 
a new role.8,9,13 

Healers’ readiness to Heal in the Moment
There is general consensus across disciplines that 

3 major states within the healer are paramount to effec-
tive healing: compassion, focus, and intention.14 
Compassion involves unconditional love, a desire to 
help, a deep caring, and a shared humanity. The healer 
meets clients where they are and loves them for who 
they are in the moment.12,14,15,19 Focus includes 
authentic presence19; concentration14; being centered, 
grounded, and relaxed; getting the self out of the way; 
reaching a mental stillness where the healer is aligned 
with the energy source, open and sensitive to altered 
perceptions.12,15 The third essential state includes 
intention for the client’s wholeness19 and/or intention 
for the client’s specific needs assessed in the moment.15 

Experienced healers (RB, KW) agree that healing is 
a consciously focused activity yet point out that a more 
useful term than intention might be volition. One uses 
will not to influence outcome but to initiate energy 
flow; then the process becomes kinesthetic as energy 
moves. Healers, because healing means the transfer of 
energy from one field to another as well as sometimes 
physically manipulating the client’s body with energy, 
have found healing to be a physical—one might even 
say athletic—endeavor and not one of thought and 
feeling alone. From a research perspective, we need 
measures of all of these cardinal attitudes or states: 
compassion, focus, intention, and volition.

states of consciousness Involved 
The concept of focus encompasses a shifting state 

of consciousness from a concentration that is entered 
into purposefully with practice, meditation, prayer, or 
affirmations and keeping the healer’s will out of the 
way14 to expanded, profound, or visionary states of 
consciousness. These latter states might include access 
to spiritual entities, intuition, multiple realities, or 

experiences of the world of spirit, ineffable sensations, 
altered perceptions, and transcendence.6,8 In some elec-
troencephalography (EEG) studies of healer-healee 
dyads, the healer’s brain shifts to alpha waves and the 
healee’s brain shifts to the same wave state.26 In a sys-
tematic review, EEG changes were inconsistent across 
studies, but in some forms of healing, heart rate vari-
ability shifted to a more aroused state during healing 
activity.27 This shift of consciousness and physiology 
within the healer appears to be linked to the healing. 

the role of specific techniques or discipline
The study of modalities is a part of the develop-

ment of the healer as identified above. It doesn’t seem 
to matter what the system is as long as the healer is 
well trained in some discipline. Great healers exist in 
all traditions as do skilled but ineffective healers.14 
According to one study, by investigating technique, 
“participants learned the process of giving up control, 
letting go of fear, developing courage, preparing self, 
engaging in self-reflection, and developing confi-
dence.”6 Healers need a basic background in energy 
anatomy as well as physical anatomy and physiology. 
The trained healer learns to channel energy and turn 
that flow of energy on and off with accuracy (RB, KW). 
Quinn however acknowledges that “often the tech-
niques are just a cover, a way of getting in.”19 The real 
requisites of healing are compassion, focus, and inten-
tion, regardless of technique.

Healer/client relationship
The call for compassion and intention highlights 

the importance of relationship within the healing 
encounter. The healers interviewed by one of us (SW) 
also spoke of compatibility and collaboration as critical 
to the process, as well as creating a sense of trust and 
adhering to ethical standards. Communication under-
pins the whole process, which includes setting the 
stage, sharing information during the treatment, and 
debriefing after the session.11 Likewise, Enzman Hines 
emphasizes connection and co-created relationships. 
Additionally there is an “energetic intimacy” or “shared 
consciousness of the transpersonal fields.”8,13 Each of 
these constructs would be important to observe or 
measure in a research setting.

client/Healee contribution and Perceptions
People who are ill undergo threats to wholeness 

that generate suffering, involving physical, psychologi-
cal, social, and spiritual dimensions of the person.20 
Clients of energy healers come with a variety of needs 
and play an active role in the process that reflects an 
interplay of belief and “readiness to heal.”10 Important 
beliefs include the belief in the healer or practice and 
the belief in the body’s ability to heal. Readiness to heal 
includes a relaxed openness to the healing energy and 
to change, an intention or desire to heal, and a willing-
ness to engage with the process and release suffer-
ing.10,13,14 Clients also have a kind of veto power in that 
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they can “put up a wall” or block the healing. This 
negative response can change with experience.10  

When asked about their experiences, clients, 
whether healthy or in a critical care unit, describe 
energy feelings predominantly as warmth and tingling 
along with quiescent feelings of being relaxed, sleepy, 
calm, or peaceful.4,7 In one study, cardiac care unit 
patients were more stable, had less pain, and less anxi-
ety; most requested the energy treatment again.18 

outcomes that Matter
Given the definitions of healing, the explication of 

the process and roles of both the practitioner and the 
client, what are the most relevant outcomes to measure 
in trials and when do we employ them? We need mea-
sures of wholeness, suffering, transformation, and tran-
scendence. If healing is a journey, we need to thought-
fully select the timing of measurements to correspond 
to our understanding of the timeframes involved 
which may not be immediate.2,28 The Self-Assessment 
of Change Scale, a new measure developed for comple-
mentary and alternative therapies, may be particularly 
relevant in capturing the profile of suffering and the 
transformative changes that have been described as 
indicative of healing.29,30 Other selected outcomes 
need to include but also go beyond physiology or dis-
ease symptoms and attend to emotional, intellectual, 
social, and spiritual issues.20 For example, in oncology 
settings, energy healing trials have included measures 
of pain, fatigue, health function, safety, mood, and 
quality of life, as well as harmony and balance that are 
important elements of whole-person healing.16 These 
latter, more difficult-to-measure aspects of healing may 
require validation of additional outcome measures, as 
has been done for the Brief Serenity Scale.31

We have explored qualitative and review literature 
to discern the practitioners’ point of view on the process 
of healing and have begun to consider how that view 
could inform the research endeavour. We now turn to 
healing practitioners themselves to investigate their 
views on research into energy healing in its many forms.

survey of HeAlIng PrActItIoners
Our searches of the literature (albeit not system-

atic) suggest that relatively little research has been 
undertaken with the specific aim of understanding 
practitioner perspectives of healing, and almost none 
that has asked them what research they think should 
be conducted. Therefore, we decided to undertake a 
small pilot project of our own.

Pilot Methods and results
The most straightforward way of gaining data on 

practitioner perspectives is to ask them via a simple 
questionnaire. To help us with the framing of this arti-
cle, we designed a brief questionnaire and circulated it 
to about 60 energy or spiritual healers in the United 
Kingdom (UK) via their membership in the UK 
Confederation of Healing Organizations (CHO).32 The 

survey was approved by the trustees of the CHO. After 
the 3-week deadline for responses, we had obtained 44 
replies (a response rate of around 70%). 

The first question we asked was “How important 
do you think it is to undertake research on energy heal-
ing?” We asked respondents to circle 1 of 5 options, 
ranging from “very important” to “not at all important,” 
with “indifferent” as the middle option. All 44 respon-
dents circled 1 option: 29 said that research was very 
important, 13 that it was fairly important, and 2 respon-
dents were indifferent about research. None of the 
respondents considered research to be unimportant.

Our second question asked healers “Which type of 
research do you think could be of most value?” We pro-
vided them with 6 options as well as a free text “other” 
category. Our options were clinical trials, collection of 
data about healing encounters, observing interactions 
between practitioners and clients, understanding the 
experience of practitioners, understanding the experi-
ence of clients, experiments on mechanisms of actions, 
and other—in that order. We asked healers to record 
their top 3 options. Forty-three people completed this 
question appropriately; the other one marked nearly all 
the boxes and had several options as  their top priority. 
We have tabulated the number of participants who gave 
each option as one of their top 3 priorities in Table 1. 

Our third question concerned who should carry 
out the research; we offered the options of energy heal-
ers, doctors, scientists, or others. Only 30 of the respon-
dents provided us with options with more suggesting 
scientists than any other categories, and many who 
ticked the “other” box suggested clients (or ex-clients), 
collectives, or professional organizations should carry 
out the research. Several people noted that they 
thought the research should not be carried out by any-
one with a vested interest in the outcomes.

Our final question asked “What research question 
would you most like asked about energy healing?” 
with a free text space for the response. Thirty-five of the 
44 respondents completed this section of the question-
naire. We fitted the responses to the 6 categories used 
in the second question: 12 were about the experience of 
the client, 9 about mechanisms of action, 8 about trials 
or collection of data on healing encounters, 6 con-
cerned data collection about interactions, and 4 about 

table 1 Number of Respondents Prioritizing Each Research Option

Type of Research
Number Ranking 1, 2, 

or 3 (ranked 1)

Understanding the experience of clients 32 (17)

Clinical trials 26 (15)

Collection of data about healing encounters 20

Experiments on mechanisms of action 18

Observing interactions between practitioners 
and clients 13

Understanding the experience of practitioners   9

Other (various different suggestions)   4
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the experience of practitioner. In addition, under the 
“other” theme, 2 people suggested that we should study 
the effect of the physical and mental health of the 
healer on responses, one highlighted research on pain 
relief, and one thought that sorting out the core con-
cepts around what healing is was the priority. Finally, 
3 people highlighted the need for educational research 
about healing and energy. In Table 2, we provide some 
quotes from those responses themed as being about the 
clients’ experience. 

These data should obviously be treated with great 
caution. Our numbers are small, and the respondents 
were all energy healers from the UK with links to the 
CHO, so they are unlikely to be representative of the 
movement as a whole. Furthermore, those who 
responded are likely to be the people who have more 
interest in research than those who did not. The ques-
tionnaire had not been piloted (this small study is the 
pilot for a larger project that we hope to undertake in 
both the UK and the United States), and we were not 
able to talk to respondents about how they viewed the 
questionnaire. The time constraint also meant that cir-
culation of the forms by members of the CHO’s board 
was unsupervised and somewhat haphazard. Finally, 
the order in which the options were offered may have 
affected the answers, and it was clear that our question 
about who should be doing the research was not well 
understood by many respondents.

Nevertheless, it is quite clear that some healers think 
research is a high priority, and some think the most 
important area to be explored is the experience of their 
clients. Not only was client experience voted the highest 
priority in response to question 2, it also came up as the 
most important area in the response to the open ques-
tion. Further, several respondents suggested that clients 
should be involved in carrying out the research.

Methodological Issues: How can we research the 
experiences of Healers and their clients?

The methodological approach needed to answer a 
research question obviously depends upon the ques-
tion. In this article, we are discussing the perspectives of 
healing practitioners, so the research questions revolve 
around the thoughts, feelings, and actions (cognition, 
emotion, and behavior) of practitioners of energy heal-
ing and related techniques. The heterogeneity of heal-
ing practices as well as the beliefs and behaviors that 
surround them can be major obstacle to many of our 
current research techniques, both qualitative and quan-
titative. However, our pilot questionnaire survey of the 
views of healing practitioners provides some guidance 
on issues and research methods they find compelling. 

Qualitative Methods
Qualitative research methods offer an approach 

that can be applied to the experiences of both healers 
and clients. Healers have been interviewed by 2 of the 
authors of this article (PD, SW).11 In addition to in-depth 
or semistructured interviews, focus groups can be under-
taken, and sensory ethnographic techniques and other 
qualitative techniques can be used.33 Anthropological or 
ethnographic approaches can also be used to observe 
behaviors of healers and their interactions with clients 
or to try to understand the healing movement better.34 
Qualitative research is useful to develop understanding 
of a practice and generate theories or models of process-
es. However, qualitative research also has its limitations, 
most obviously the limitations on generalizability due 
to the relatively small numbers of people who can be 
included in such work.

development of large databases
The healers we surveyed suggested that we should 

collect more data about healing and healing interactions. 
We agree and would like to suggest the development of 
databases or registries of healing. Large databases or reg-
istries containing both survey-type data and other quan-
titative measurements are a recognized way of helping us 
to monitor health practices and interventions.35,36 

Large observational databases or registries have 
been used to explore a number of other complex medical 
issues. There are 2 types of registry: those concerned 
with specific diseases (such as cancer registries) and 
those concerned with a specific intervention (such as 
energy healing). Databases on interventions have been 
particularly valuable in surgical contexts.37 Surgery, like 
healing, is a complex intervention with great heteroge-
neity in the contexts and ways in which it is practiced. 
Total joint replacement is an example. Randomized 
controlled trials of joint replacement (vs no replace-
ment) have never been carried out and would be difficult 
to conduct, but surgeons and their clients “know” that 
this surgery works, just as many energy healers and their 
clients “know” that healing energy can work. 
Furthermore, in each case of healing or joint replace-
ment, the treatment does not work for everyone, which 
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table 2 Healer-generated Questions for Future Research on Client 
Experiences

Participant Questions

In what way does healing affect the clients’ feelings of wellbeing  
and health?

What do clients feel when exposed to different forms of healing or 
allopathic treatments for different conditions?

Does adding healing to traditional medical care improve symptoms 
and quality of life?

When and where is the most energy felt by the client?

What difference does energy healing make to the client’s general 
wellbeing?

What changes does the client notice during the session, and how  
long did it last?

How and in what ways does energy change the client and move  
them towards health?

How does it improve the way the client feels?

What physical changes occur in clients as a result of energy healing?
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raises issues about who responds and why. Using the 
National Joint Replacement Registry in the UK, we have 
been able to provide some answers to such questions, 
uncovering, for example, the importance of the size of 
prostheses used and likely causes of mortality.38,39

A large database of healing events could be devel-
oped with the help of organizations like the UK CHO 
that helped us with this article. It would depend on the 
cooperation of individual healers (and perhaps their 
clients) as well as their societies and organizations so 
that data from as many healers as possible could be col-
lected, thus reducing bias. Such a database could be 
developed by the regular submission of questionnaire 
data from healers in relation to client-healer interac-
tions. The database could be used to explore simple 
questions, such as who seeks out healing and why, as 
well as to explore the heterogeneity of the practices 
used and the outcomes of healer-client interactions. If 
the initiative were international, we could explore cul-
tural differences and new research questions would be 
bound to emerge from analysis of the data. We believe 
that a well-designed large database about energy heal-
ing would allow us to make important discoveries 
about the “what, when, and why” of healing responses.

Implications for trial design
Clinical trials were advocated by many energy heal-

ers, but to conduct research that remains true to the 
healers’ experience, we need to include the awareness of 
the “energetic” state of both the client and the practi-
tioner. Zahourek asserts that research and hard data “can 
be nearly meaningless if the experience of the healer and 
healee, and the total process, is not fully understood.”15 
Thoughtful creation of standardized scales that capture 
relevant characteristics of healers, clients, and their rela-
tionships may make an important contribution to our 
ability to more accurately test the effectiveness of bio-
field energy therapies.11 An additional level of complex-
ity stems from the understanding that relevant out-
comes are holistic and are expected to cross many 
domains of a person’s wellbeing. The UK Medical 
Research Council has made numerous recommenda-
tions on the design of research into complex interven-
tions, and these might thoughtfully guide the conduct of 
future trials, including embedding evaluation of the 
process of the intervention within the trial.1

With regard to healers, we could consider docu-
menting sociodemographics, elements of their journeys 
and training, their level of experience,16 their reaction to 
the environment and research protocol, their physical 
and emotional status at the time of healing,15 and their 
ability to come to compassion, focus, and intentionality. 
The Subjective Experience of Therapeutic Touch Scale 
(SETTS) developed by Krieger and Winstead-Fry40 reli-
ably differentiates experienced TT healers (in numbers 
of treatments) from both inexperienced and untrained 
individuals. Further, better scores on SETTS correspond 
to better patient ratings of effect but not necessarily to 
years of experience.41 This might be a good starting place 

for development of a scale that would measure the requi-
site aspects of healing—compassion, focus, intention, 
and energy direction—and be applicable across a variety 
of healing disciplines.

For clients, we could measure sociodemographics, 
beliefs as discussed above, and readiness to heal and 
document their experiences during the healing encoun-
ter as well as their perception of effectiveness. A useful 
tool might be the Effectiveness of Therapeutic Touch 
Scale employed by Ferguson.41 Again, adaptation may 
be appropriate to broaden the applicability.

When trials are used, it is important to employ 
therapies as they are normally practiced, including all 
usual treatment procedures: adequate session time, 
number of sessions and intervals between them, and 
individualized rather than standardized therapy proto-
cols. Elements such as touch or noncontact healing need 
to be considered. Appropriate trial designs need to be 
used, and innovative approaches, such as step-wedge 
designs, cluster randomized trials, and prerandomiza-
tion, can be considered.1 Appropriate comparison groups 
must be selected depending on the design, including 
usual care, waitlist controls, or sham controls (place-
bos).1,16,42 Two of us (RB, KB) who are experienced prac-
titioners suggest that a particularly good research design 
would work with preverbal children or infants for whom 
one would not attribute success to the placebo effect.

Clearly, study designs should be carefully selected 
to match the study questions. As we have seen, reviews 
can help us find commonalities across disciplines and 
important divergence as well. Qualitative studies can 
explain phenomena and generate models, theories, and 
appropriate research questions. Mixed method studies 
(qualitative and quantitative) have the potential of 
establishing effect while illuminating elements of 
patients’ beliefs, expectations, and perceptions of the 
process and the meaning they give to the experience. 
These data can add to our understanding as to why and 
how the intervention works, for whom, and in which 
contexts.43 Further, there is potential utility in employ-
ing the methods of epidemiology and health services 
research, such as databases or registries.16 

the search for Mechanisms of Action
The healers surveyed encouraged experiments on 

mechanism of action and pose many questions about 
what the client experiences. We would like to suggest the 
use of a realist research approach  that offers an alternate 
stance from which to undertake research into complex, 
context-dependent practices such as energy healing.44,45 
Realist research, which comes from social science and is 
increasingly used in the fields of public health and policy 
development, focuses on refining theories by describing 
how, for whom, and under which circumstances complex 
interventions work.46 Realist research and synthesis pro-
vide tools that allow us to infer which mechanisms might 
be responsible for a specific type of outcome and could 
thus provide new insights into the process of healing and 
the design of future studies.47,48  

Practitioners’ PersPectives of energy healing
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conclusIons
Energy healing is a complex intervention encom-

passing significant heterogeneity of healing practice, 
with dependence on the state of the healer, the healee, 
and their relationship. We recommend that these factors 
be taken into account by employing designs that are 
suited to complex interventions, emphasizing under-
standing of the process, and measuring variables related 
to the health, beliefs, and behaviors of individual healers 
and their clients. Healing is to make whole, so measured 
outcomes must go beyond physiology and attempt to 
document transformation in cognitive, emotional, social, 
and spiritual domains as well. After reviewing the litera-
ture and asking the healers themselves about uncharted 
areas, it is clear that the experience of the client and the 
client’s contribution to the healing encounter deserve 
much greater recognition in our inquiries into energy 
healing. Finally, given the complexity of energy healing 
and the human participants, it is important to embrace 
other research methods in addition to clinical trials 
including the use of qualitative techniques, large data 
registries, and innovative realist research that seeks to 
understand what works for whom in which contexts.
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AbstrAct
In this article, we describe barriers to the entry of 

biofield healing into mainstream contemporary science 
and clinical practice. We focus on obstacles that arise 
from the social nature of the scientific enterprise, an 
aspect of science highlighted by the influential work of 
Thomas Kuhn (1922-1996), one of the most important—
and controversial—philosophers of science in the 20th 
century. Kuhn analyzed science and its revolutionary 
changes in terms of the dynamics within scientific com-
munities. Kuhn’s approach helps us understand uncon-
ventional medical theories and practices such as biofield 
healing. For many years, these were called “complemen-
tary and alternative medicine” (CAM). However, because 
most people use nonmainstream approaches in con-
junction with conventional treatments, the National 
Institutes of Health and many practitioners now prefer 
“Complementary and Integrative Medicine” (CIM) 
where integrative implies “bringing conventional and 
complementary approaches together in a coordinated 
way.”1 Biofield healing fits the integrative model well, 
provides a novel approach to therapeutic intervention, 
and is developing in a manner that can integrate with 
current medical science in simple ways. Yet, it still 
remains outside the conventional framework because of 
its conceptual bases, which contrast sharply with con-
ventional assumptions regarding the nature of reality. 

biofield HeAling As A nAscent PArAdigm
Alternate Paths: Assimilation or “revolution”  

Biofield healing is not yet a fully developed para-
digm. Rather, it is at the pre-paradigmatic stage that 
Kuhn said is characterized by a challenging set of inter-
esting observations; the same ground is covered repeat-
edly, and consequently, new investigators are not at a 
disadvantage; the field is largely empirical rather than 
theoretical.2 These features reflect the lack of internal 
consensus regarding fundamental characteristics of 
the pre-paradigmatic stage. This is illustrated by the 
articles in this issue; we find a variety of definitions 
even for the term biofield. This is typical of a new per-
spective, from which novel ideas may advance to 
become full paradigms. Enough paradigmatic features 
have emerged around biofield healing to stimulate 

both intense resistance from some in healthcare and 
yet substantial acceptance and active use by others.

Before an area of research and practice becomes a 
fully competitive new paradigm, it encounters 2 major 
possibilities: assimilation or accommodation, a meta-
phor from biology developed by Jean Piaget (1896-1980) 
to describe learning as adaptation.2 In assimilation, an 
input (an experience or idea) is incorporated into the 
existing structure, as in digestion. The existing structure 
is not changed, but the input may be disintegrated and 
become unrecognizable. If a nascent paradigm is assimi-
lated, it will not become a mature paradigm nor will it be 
revolutionary, although it may still make substantial 
contributions to the dominant paradigm. In accommo-
dation, the input is not “digestible,” so the preexisting 
structure must change unless it destroys or permanently 
resists the challenger. When a nascent paradigm forces 
accommodation, it retains its essential character and 
may revolutionize its field. Assimilation is the natural 
goal of the dominant system because it “feeds” the sys-
tem and avoids the disintegration of existing structures 
that have proven adaptive and in which members of the 
field have substantial investment. In contrast, accom-
modation of input preserves the integrity of the input 
while the receiving system is radically changed. 
Accommodation may be minor or it may be revolution-
ary, as in ecology when excess nutrients cannot be 
assimilated by a pond and the pond becomes a marsh.

Biofield healing is developing into a paradigm that 
implicitly presents the divergent paths of assimilation-
vs-accommodation for CIM in general and biofield 
healing in particular. The assimilation path would 
facilitate the integration of CIM within conventional 
medicine by emphasizing possible common mecha-
nisms, as in chiropractic care and much of nutritional 
healing; on this path, biofield healing practices would 
become a part of conventional medicine with custom-
ary explanations such as measurable energy frequen-
cies or placebo. Accounting for apparently anomalous 
healing observations, conventional medicine habitual-
ly utilizes a standard set of existing medical explana-
tions ranging from suggestion and placebo to fraud. In 
the former instance, practices may be accepted as basi-
cally psychological treatments (a common medical 
view of spiritual healing/coping); the use of fraud as an 
explanation invalidates the practice and bars its entry.

The path of accommodation is more inherently in 
conflict with current medical/scientific thinking and 
potentially revolutionary. It therefore stimulates resis-
tance, but it also holds out the possibility of retaining 

citation

Global Adv Health Med. 

2015;4(suppl):79-88. 

DOI: 10.7453/

gahmj.2015.025.suppl

correspondence

David J. Hufford, PhD

djh5@psu.edu

Key Words

Biofield, barriers,  

mainstream, healthcare, 

science

disclosures

The authors completed 

the ICMJE Form for 

Disclosure of Potential 

Conflicts of Interest  

and had no conflicts  

to disclose.

originAl Article

barriers to the entry of biofield Healing into “mainstream” 
Healthcare
David J. Hufford, PhD; Meredith Sprengel, MS; John A. Ives, PhD; Wayne Jonas, MD

content designated 
as open access



80 Biofield Science and Healing: Toward a Transdisciplinary Approach Original Article

Barriers to the entry of Biofield healing into “MainstreaM” healthcare

the most striking aspects of biofield healing and revo-
lutionizing medical science.

A primary difference between the assimilation and 
accommodation paths is that the assimilation/integra-
tion path involves attenuating or giving up fundamental 
principles. This attenuation occurred when chiropractic 
care achieved greater acceptance through assimilation. 
It is noteworthy that in order to pursue this path, chiro-
practic care had to give up its “biofield-like” explana-
tions and resort to more conventionally acceptable neu-
romuscular explanations, a move that still generates 
controversy in the field. In contrast, the “paradigm shift” 
path seeks to retain the novel fundamental views of bio-
field healing and revolutionize Western medicine. The 
integration approach has immediate appeal because it 
reduces conflict and facilitates entry into the healthcare 
marketplace; the revolutionary idea generates greater 
resistance but holds the possibility of retaining the fun-
damentally novel aspects of biofield theory and practice. 
Of course, the 2 are not mutually exclusive, and we can 
see both being pursued at present. The evolution of the 
National Institutes of Health (NIH) Office of “Alternative” 
Medicine to the National Center for “Complementary 
and Alternative” Medicine to the most recent National 
Center for Complementary and “Integrative” Health is a 
clear example of assimilation taking place. In the inte-
grative model, there is no longer a need for “alternative” 
or “unconventional” perspectives. This dynamic has 
important implications for efforts to negotiate the barri-
ers to mainstream entry.

Despite resistance to its potentially revolutionary 
implications, the market for biofield healing and other 
CIM practices has grown. Conventional medical clinics 
and hospitals have made major investments to offer 
select CIM practices to patients and staff.3 This develop-
ment is in part a result of growing research on the effec-
tiveness of a broad range of CIM healing practices. As is 
often seen with new paradigms, even as the evidence 
builds, support for the old paradigm and resistance to 
change increases in some quarters. This phenomenon is 
especially prevalent in the practice of medicine, which 
is a conservative enterprise by nature. But medicine is 
empirical and pragmatic as well as conservative, which 
is why CIM has penetrated medical practice to a sub-
stantial extent as well as stirring controversy and resis-
tance. Consumers are even more empirical and prag-
matic with little concern for theoretical consistency, 
and their interest has been a major driver of CIM in the 
healthcare marketplace.4 The preference for clinical 
results over consistency with current scientific theory is 
a powerful factor in favor of the continuing advance of 
those biofield practices that show results.

Healing vs curing
CIM practices are often jointly referred to as “heal-

ing.” The word healing suggests a process of becoming 
whole, derived as it is from the ancient Indo-European 
root kailo meaning “whole” and related to the words 
wholesome and health, as well as holy, hallowed, and halo. 

As this etymology shows, healing has always had a 
spiritual connotation. One’s return to wholeness may 
be physical, psychological, spiritual, or all three.5 In 
contrast, the contemporary meaning of curing is the 
elimination of (mostly physical) disease. One may be 
cured of disease but not be returned to wholeness; such 
is the case when disease and treatment traumatize one 
psychologically and/or spiritually. Conversely, one 
may be healed but not cured, transcending sickness 
and transformed positively even as the body declines or 
dies. This is the reason the word healing is seldom used 
in medical discourse, except to describe naturally 
occurring processes of the organism, as in wound heal-
ing. The broader meaning of healing also suggests its 
ancient roots, a time when curing was less likely and 
healing was a primary goal. From the integrative medi-
cine viewpoint, the healing/curing contrast embodies a 
large part of the difference between CIM and conven-
tional biomedicine. Nevertheless, this does not mean 
that biofield healing is an inherently spiritual practice.

A fundamentally different ontology/lexicon 
A lexicon is the set of lexemes (fundamental units 

of meaning) that comprise a language. Kuhn borrowed 
this term from conventional linguistics, and it typical-
ly refers to natural languages such as English or 
Spanish. Kuhn used the term to analyze the specialized 
languages that develop within science. For Kuhn, a 
lexicon constitutes an object of knowledge and the 
taxonomies within a lexicon reflect its underlying 
ontology. The differences between scientific paradigms 
are found both in different terms, often neologisms 
(candidate lexemes for the language) and in different 
meanings for the same terms. Biofield is an example of a 
neologism: it is a word rarely used in conventional sci-
ence or medicine, and when it is used, it is usually 
accompanied by the term putative, explicitly excluding 
it from the accepted lexicon.6-8 The biofield use of the 
term energy illustrates the use of a common scientific 
term that has specialized meanings in biofield dis-
course. Overlapping terms between scientific lexicons, 
energy, for example, creates serious problems of under-
standing between paradigms. This contributes to the 
incommensurability that Kuhn described existing 
between competing paradigms. 

Much CIM practice implies the role of “subtle 
energies” in illness and health: that is, energies that are 
subtle in the sense of being difficult to detect. This is a 
neologism that implies an unconventional part of the 
energy spectrum in the biofield taxonomy. Biofield heal-
ing is a broad contemporary term that aggregates those 
CIM practices that most explicitly refer to such ener-
gies, as indicated by the definition of biofield used by the 
National Center for Complementary and Alternative 
Medicine (NCCAM) prior to its adoption of the term 
integrative at NIH: 

putative energy fields [that] have defied measure-
ment to date by reproducible methods. Therapies 
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involving putative energy fields are based on the 
concept that human beings are infused with a 
subtle form of energy.9

The NIH definition of biofield clearly covers practic-
es such as acupuncture, healing touch (HT), Reiki and 
external qigong, all of which have become more popular 
in the United States in recent decades.7,10 But the exact 
scope of biofield healing is uncertain because a single 
practice may be understood as bioenergetic by some 
proponents and not by others. For example, chiropractic 
was founded on the idea that a subtle energy called 
“innate intelligence” flowed into the human body 
through the nervous system, so healing required the 
removal of impediments to its flow through the spinal 
cord (called subluxations of the spine). However, some 
modern chiropractic practitioners explain chiropractic 
within a mechanical, musculoskeletal framework.11 The 
musculoskeletal view fits easily with the conventional 
medicine paradigm and facilitates integration within 
the healthcare system, but it is very different from the 
founding principles of the field.12,13 Conversely, the qi 
account of acupuncture harmonizes well with the bio-
field concept, but explanations of acupuncture as medi-
ated by the nervous system or as placebo do not. The 
central disputed issue is whether the entities and pro-
cesses posited by biofield healing are the same, or at least 
continuous with, the entities and processes currently 
understood within conventional science.

The most fundamental meaning of biofield refers to 
the energetic properties of and energies generated by 
living organisms; this includes both forces convention-
ally recognized by Western science (eg, the electrical 
signals of the nervous system and the piezoelectric 
effects of collagen, tendon, bone, and DNA) and such 
disparate concepts of bioenergy as qi, prana, or “vital 
energy,” as well as whatever forces may be associated 
with “intention.” But biofield practitioners and research-
ers do not seek merely to add some new concepts to the 
existing ideas of science. Biofield is intended to integrate 
much of what is included in both CIM and convention-
al Western medicine that does not involve a chemical, 
surgical, or mechanical manipulation or pure psycho-
therapy, utilizing the concept of the biofield.14

There are mixed opinions about the role of subtle 
energies in many CIM systems. However, for practices 
such as Reiki or external qigong, currently, it is unlike-
ly there is a foundation for physical causation as classi-
cally understood. Reliance on factors that “defy mea-
surement” by current scientific techniques makes 
therapeutic effects reported for such practices “anoma-
lous” in the sense used by Kuhn. They lie outside the 
bounds of current scientific knowledge, but more than 
that, explaining such effects appears to require the 
acceptance of causal agents and processes long ago 
rejected by modern science such as “life force” or “spir-
it.” They appear to have a great deal in common with 
Mesmer’s “animal magnetism.”15 

The individual traditions now claimed by biofield 

proponents were once seen as alien to modern science 
and, therefore, not subject to scientific investigation. 
That was the situation for acupuncture in the United 
States prior to President Nixon’s visit to China in 1972. 
But Chinese efforts to integrate acupuncture and other 
qi-based therapies within a framework of modern medi-
cal science and growing evidence of their effectiveness 
led ultimately to a reassessment and efforts to assimi-
late acupuncture effects into a Western framework. 
Because of its breadth, the concept of biofield healing 
greatly complicates such efforts at straightforward 
assimilation. It is very difficult to bring the diverse prac-
tices of biofield healing ranging from the needling of 
points on qi meridians to intercessory prayer under a 
coherent explanation using current scientific concepts. 
That has led critics to use psychological explanations 
such as suggestion and the placebo response to bring 
biofield healing into the conventional healing theory/
paradigm. Such explanations, however, are inherently 
contrary to biofield theory. The alternative is to create a 
new framework that incorporates many current scien-
tific concepts along with the radically novel concepts 
that have developed with the idea of the “biofield.” Such 
incorporation, however, suggests that the current con-
cepts be understood differently in important ways. As 
Sharrock and Read make apparent in their analysis of 
Kuhn’s philosophy of science and scientific revolutions, 
“paradigms are not produced de novo, they are in impor-
tant part constituted out of the prior paradigm. . . . [T]he 
new paradigm will reconceive the prior paradigm’s 
achievements” in its own terms.16 

This, the inclusion of conventional science within 
biofield discourse, is what sets biofield healing apart 
from the individual older traditions like acupuncture 
and prayer. And herein lies a major source of resistance 
and misunderstanding. As Sharrock and Read put it, 
using a classic example, “Kuhn argues that Newton and 
Einstein take the universe to be populated by different 
fundamental entities”: eg, mass is not the same thing in 
Newton’s Laws as it is in Einstein’s universe, so one can-
not translate one paradigm into the other. When a sci-
entific revolution moves the scientific consensus from 
one paradigm to another “the furniture of the universe 
changes.”16 The use of the word energy in the biofield 
discourse, as opposed to its standard physical meaning 
conventionally used in medicine, is the crucial example 
here. Kuhn argues that such differences in meaning, 
applied to the same words, is what makes different para-
digms incommensurable and leads advocates of com-
peting paradigms not so much to disagree when argu-
ing as to “talk past each other.” This is what is meant 
when we refer to understanding something “in terms 
of” a particular interpretation. “The furniture of the 
universe” is a metaphor for ontology, the fundamental 
basis of a paradigm. In philosophy of science, this is not 
ontology in the metaphysical sense; rather, as Quine’s 
principal of logical commitment puts it, not “what 
things exist, but how to determine what things a theory 
claims exist” shifting from the metaphysical assertion 
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to an epistemological stance.17 This kind of contingent 
view is crucial for the equitable consideration of com-
peting ontologies; conventional medicine and biofield 
healing are currently engaged in such competition.

The biofield approach, then, finds the energy -
referenced ideas of the various healing systems to which 
it refers to be an advantage. The ancient and crosscul-
tural distribution of these practices cries out for a grand 
modern theory that can coordinate the disparate prac-
tices and theories of the individual traditions, some of 
them thousands of years old: lost wisdom, wrongly dis-
carded by reductionist science, in need of modern expla-
nation. From the standpoint of modern medicine, these 
ancient patterns are similar. Neverthe less, diverse inter-
pretations exacerbate the problem, piling anomaly on 
top of anomaly. It is because of this that biofield healing 
offers not just a novel idea but the beginning of what 
may become a radically different paradigm. The nascent 
theories developing in the biofield discourse reconceive 
and thereby incorporate and coordinate existing medi-
cal knowledge with subtle energy. 

PArticulAr cHArActeristics of biofield 
HeAling tHAt stimulAte resistAnce

If we are correct that biofield healing represents a 
potential revolutionary paradigm in healthcare, we 
expect that resistance to it would follow from both 
features internal to biofield discourse and others inter-
nal to conventional science and medicine, features that 
we should find in the ontologies, and therefore the 
lexicons, of each. 

Allegations of Pseudoscience 
Subtle energies hold a central and defining place 

within biofield healing but are absent from the lexicon 
and ontology of conventional science. The resulting 
clash of ontologies raises the “demarcation issue,” the 
philosophical effort to clarify the criteria for deciding 
whether an activity that calls itself science really is sci-
ence or if it is pseudoscience, an important term in the 
lexicon of conventional science.2,18  

The assertion that certain ideas and practices are 
not science—although they claim to be—would be a 
very strong defense against revolutionary criticism. 
Under the heading of “pseudoscience,” this assertion has 
been used against CIM in precisely this way. Consider 
the following quote from an article published in the 
British Medical Journal entitled “UK universities offer 
degrees in ‘pseudoscience,’ Nature article says.”19 This 
article quotes pharmacologist David Colquhoun 
(University College London, Pharmacology) who is 
involved in an effort to have CAM teaching removed 
from UK universities: “Most complementary and alter-
native medicine (CAM) is not science because the vast 
majority of it is not based on empirical evidence.”20 The 
use of empirical evidence is a common defining aspect 
of science, and CIM is often accused of lacking it. 
Actually, there has been a great deal of empirical research 
on CIM, much of it with positive results, as documented 

in other articles in this issue. But definitions of what 
counts as empirical evidence has proven to be a conten-
tious topic in itself. Within science, the term empirical 
developed highly specialized meanings, becoming what 
Ryle called an “achievement term” based on the logical 
positivist understanding of “sense experience.”21 The 
controversy over whether and how to use subjective 
report as data is one aspect of the resulting controversy 
that is especially pertinent to biofield healing.

The anomalous aspects of biofield healing, includ-
ing distant effects of mind on living systems and the 
role of healing intention suggest the “paranormal,” 
making a connection to parapsychology. And skeptics 
have long dismissed parapsychology as a “pseudosci-
ence.”22-24 Many scientists and scholars consider this 
wholesale dismissal of parapsychology unjustified, and 
the tactics used against parapsychology over the past 
140 years are clear examples of the dynamics that 
Kuhn delineated regarding the way that conventional 
science resists revolutionary new findings.25-30 But the 
stigma remains. Therefore, this link yields additional 
barriers to the entry of biofield (and other energetic) 
healing into the mainstream. But the quantum 
mechanical observation of nonlocal effects, what 
appears to be action at a distance, is currently being 
used advantageously in parapsychology to build a 
bridge to emerging concepts in the latest conventional 
science.31-33 Those concepts may prove central to the 
understanding of biofield effects and even of con-
sciousness and its potential role in healing. Although 
parapsychology is still marginalized and stigmatized in 
conventional scientific discourse, it is growing in its 
evidential base and acceptance. This connection holds 
both risk and potential for biofield healing and should 
be approached cautiously but seriously.

The boundary issue has been a constant source of 
disagreement among scientists and philosophers for 
more than a century.34 The movement of particular 
ideas back and forth between being accepted as science 
and being labeled pseudoscience shows that the bound-
ary being sought is a social construction rather than an 
immutable natural feature. The appropriate response 
of biofield healing advocates must be to continue doing 
their empirical work and clarifying their own defini-
tion of the boundary of science. If biofield healing does 
emerge as part of a new medical paradigm, then, pre-
sumably, that will bring with it some salutary modifi-
cations to the boundaries of scientific medicine.

Popular support: A Problem?
Acceptance and support of biofield healing and 

other CIM practices has developed more rapidly in the 
public than among scientists and physicians.4,35-38 
Popular support was obvious in the 1800s at a time 
when it was not even clear which medical approach 
was conventional and which was alternative, as home-
opathy, magnetic healing, herbalism and many other 
health systems flourished. With the reform of the 
medical schools in the late 19th century and the devel-
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opment of medical licensure in the early 20th, the dis-
tinctions became clearer. Although biomedicine 
became dominant, most of the 19th century traditions, 
from homeopathy to herbalism to religious healing, 
retained a following through the 20th century. In the 
latter part of the century, these traditions that were 
diminished but never died out experienced a renais-
sance. Empirical findings are sometimes published in 
popular magazines and books, and support comes from 
private funding and foundations. The foundation for 
such publications and funding is the interest and the 
experience of ordinary people. CIM healing is a grass-
roots movement, and this is a part of its strength.

Public support led to the study of unconventional 
cancer treatments by the Congressional Office of 
Technology Assessment in the 1980s; this was a strik-
ing move considering that the NIH already had in place 
a large and thriving National Cancer Institute (NCI),39 
but public advocates argued that the NCI was too 
biased to perform an objective evaluation. Then in 
1992, Congress established the Office of Alternative 
Medicine (OAM) at NIH, again responding to public 
support and the support of some members of Congress 
with their own positive CAM stories to tell. The follow-
ing year,  Eisenberg and colleagues published the first 
systematic, national study of CAM use, followed by a 
second systematic study in 1998. Their findings were 
surprising to most: overall CAM utilization by 
Americans was high (34% within the past 12 months) 
and climbing (up to 42% in the 1998 study).40 Perhaps 
more startling, though, was that CAM use was posi-
tively associated with education. The stereotype of 
those who used unconventional healthcare was 
summed up in a 1994 article in JAMA that noted 6 com-
mon characteristics of CAM users: recent immigrants, 
living in ethnic enclaves, don’t speak much English, 
were educated outside the United States, and maintain 
a “high degree of ethnic identity”: that is, the author 
notes, those who are “less acculturated.”41 But Eisenberg 
et al found just the opposite: “the highest use reported 
by nonblack persons from 25 to 49 years of age who 
had relatively more education and higher incomes.”40 
Others have made the same finding.42,43 The stereotype 
was obviously wrong. In 1998, OAM was elevated to 
the status of a national center, NCCAM, again showing 
the continued level of public support. 

The problematic aspect of popular support har-
kens back to the science/pseudoscience boundary 
issue. The demarcation of science requires that scien-
tists have expertise formally attained through exten-
sive education. Educational credentials indicate a sci-
entist as much as licensure indicates a true physician. 
This boundary reflects the assumption that only the 
properly educated can understand the procedures and 
the evidential outputs of real science. That being 
assumed, support by nonscientists coupled with loud 
resistance by (some) scientific experts appears to sup-
port the pseudoscience label, but the finding that better 
educated patients are more likely to use CAM compli-

cates and undermines this interpretation. The issue at 
hand is that conventional work has a great advantage 
in acquiring funding and publishing findings; in fact, 
everything involving peer review is much harder for 
unconventional approaches. These obstacles create a 
Catch 22 for fields that challenge the dominant para-
digm: without funding and peer-reviewed publica-
tions, the work is assumed not to meet high scientific 
standards, and meeting those standards is a prerequi-
site for funding and publication.

the spirit Problem
The most fundamental barrier separating biofield 

healing from mainstream science lies in the spiritual 
associations of many of the healing practices that have 
been brought under its aegis: biofield healing observa-
tions appear anomalous with respect to conventional 
paradigms because they lack a conventionally recog-
nized biological mechanism, and material biological 
mechanisms are central to the definition of the mod-
ern scientific medical paradigm.44,45 The power of this 
obstacle is enormous, and it is magnified by the 
implicit connection to religion. Although many bio-
field healing proponents reinterpret religious practic-
es such as “the laying on of hands” and religious medi-
tation in nonreligious ways, the association remains 
pervasive. Reiki and HT, for example, look a great deal 
like the religious “laying on of hands.” Furthermore, 
spirituality is a personal orientation to the transcen-
dent, which to almost all humans has meant orienta-
tion to the world of spirits: God(s), angels, souls, Jinn, 
etc.46 The “world of spirits” obviously is nonmaterial. 
It is, therefore contrary to materialism and conven-
tional biological mechanisms. 

Religion is the institutional aspect of this orienta-
tion. Therefore, not all spirituality is religious, but reli-
gions are inherently spiritual. Religious beliefs are heav-
ily dependent on faith (belief without empirical evi-
dence). The contemporary consequence of this is the 
view of spiritual healing as nonrational and therefore, 
presumably, not scientifically investigable. For exam-
ple, in 1999 Arnold Relman, MD, the highly respected 
former editor of the New England Journal of Medicine, 
made the following statement at a conference on CAM 
at the University of Pennsylvania School of Medicine: 
“Science denies religion and that is what distresses 
advocates of CAM because CAM has a spiritual founda-
tion.”5 This is one of the most important underlying 
sources of barriers to the entry of biofield healing 
research into the scientific and medical mainstream.

the “life force” Problem (Vitalism)
An emphasis on various kinds of energy is almost 

universal in CIM healing (and definitive for biofield 
healing), and it is crucial in mediating the concepts of 
harmony, balance, integration, and wholeness. But the 
connection (if any) of energy in this sense to energy in 
the conventional, physical sense as “the capacity to do 
work” is unclear. In some cases, such as qi, the English 
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word energy seems more like a metaphor than a simple 
translation. This issue becomes stark when we speak of 
an energy unique to living things: vital energy. Among 
other things, this is contrary to the conventional view 
that life processes can be reduced to very complex 
forms of the same processes found in nonliving things 
(eg, chemicals, molecules). This element potentially 
places biofield healing within the tradition that in 
Western thought has been called vitalism:

The belief that the activities of living organisms are 
due to a VITAL FORCE. . .that is different from 
other physical forces in the universe. Other names 
have been used for this living force or principle: 
DEMIURGE; ELAN VITAL; ENTELECHY; 
NOUS (PLATO); PSYCHE (ARISTOTLE). 
Vitalism. . .contend(s) that there is an ultimate, rad-
ical, and real dichotomy between living (organic) 
and nonliving (inorganic) phenomena. . . . Usually 
this force is regarded as being nonphysical, invisi-
ble, intangible, and. . . possessing a unity of its own 
that can exist independently of the physical bodies 
to which it gives life.47

Vital force has been seen as the power behind 
emergent evolution, consciousness, self-regulation, 
and the innate healing capabilities of living creatures. 
Thus, this concept provides links among a great variety 
of specific theories of healing and general physical and 
metaphysical theories. It is also one reason that healing 
modalities and religious beliefs have such a strong 
affinity. However, it is also the case that vitalism was 
explicitly discarded in the development of modern 
medicine and biology. As philosopher Simon Blackburn 
states, “The consensus among philosophers and biolo-
gists is that it [vitalism] offers no explanatory advan-
tage that the life sciences need.”17 

The perceived obsolescence of vitalism, coupled 
with vitalism’s strong apparent connection with CIM 
in general and biofield healing in particular, gives bio-
field healing an archaic look in the eyes of conven-
tional scientists. One response to this contentious issue 
would be to assume that eventually the energy of living 
things will be understood in a way that harmonizes 
with current physical views of energy and assimilated 
to conventional biology. For some, this is probably 
comfortable, but for others, it would erode the unique-
ness of the biofield and would not address some of the 
more distinct aspects of biofield healing. If, on the 
other hand, one argues that the biofield (the energetic 
aspect of life) is inextricably bound up with the life 
force, it could be proposed that the generative force for 
the biofield is the life force itself. Then the biofield 
might even be proposed as the basic source of life and 
consciousness. This move would emphasize the 
uniqueness of the biofield and its effects, and simulta-
neously, it would establish that the biofield and con-
temporary biomedicine are definitely incompatible 
paradigms and unlikely to integrate.

lack of a broad Academic infrastructure in the 
biofield domain

Biofield healing has been marginalized and has not 
developed the kind of academic infrastructure that has 
been so fruitful for mainstream science and medicine. 
History and philosophy of science, bioethics, medical 
sociology, and anthropology are integral parts of the 
social foundation of mainstream science and medicine. 
But while healing researchers often employ concepts 
and materials from such disciplines, most scholars in 
those fields have never paid any substantial attention to 
CIM as a set of important modern practices. These disci-
plines are expected to provide a critical attitude toward 
the biases of conventional scientists, but regarding CIM, 
most have simply replicated the biases of the main-
stream.48-51 This presents a challenge. To counter the 
negative stereotypes of CIM typically purveyed by 
scholars currently interested in health matters, biofield 
healing needs to develop its own solid infrastructure of 
scholarship in order for theory and practice to grow in a 
thoughtful manner. The special journal issue that this 
article sits in is an example of that attempt. 

generAl concePts in science from WHicH 
bArriers to biofield HeAling floW
rationality

A basic problem in the resistance of conventional 
science to novel findings is the unwillingness to accept 
that things exist that we cannot currently measure 
or observe directly. This is often incorrectly attributed 
to the demands of rationality, but there are many phe-
nomena of scientific interest that are not accessible 
directly yet are rationally inferred. In astrophysics, 
“dark matter,” invisible to telescopic observation but 
inferred from its effects on visible matter, is an exam-
ple.52 Less exotic but more relevant clinically, pain can 
only be observed by the one experiencing it, and all 
quantification and neurophysiological correlates are 
entirely inferential. The inferences about dark matter 
and pain, when done correctly, are rational. Rational 
inferences about the biofield and bioenergetic effects 
observed through effects on living systems are equally 
rational. An example of this type of work is that done 
by Jonas and colleagues who performed a series of stud-
ies exploring the relationship of conventional energy 
to bioenergy. The results indicated that is it possible to 
investigate this connection and that it is to disentangle 
the differences through experiments in shielding, dis-
tance, and molecular blockers.53-56

Unfortunately, in controversial areas of science, 
those places near the boundary, the use of rational to 
mean “consistent with existing conventional theory” 
has become a common way of stigmatizing disfavored 
ideas as “not rational,” especially those that do not 
seem to admit material explanation. This is now stan-
dard with regard to any alleged cause that appears not 
to be material, what Einstein called “spooky action at a 
distance.” The usage of rational and irrational to charac-
terize ideas themselves, rather than the reasoning that 
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led to them, is a kind of slang constituting a set of theo-
retical conclusions with neither explicit argument nor 
evidence. This is what sociologists call labeling, and it 
is a major source of inaccurate stereotyping.57 Because 
biofield healing appears at present not to operate 
through ordinary physics, it suffers unfairly from the 
“not rational” assumption. This attribution is made all 
the stronger by the nonmaterial and nonrational char-
acter assigned to spirituality and the relationship of 
spiritual healing to biofield healing.

A classic example of the “rationality=materialistic” 
explanation claim is provided by the notion of prior 
theoretical plausibility, which has often been used to 
reject novel CAM findings. For example, on November 
10, 1999, at a conference on CAM held at the University 
of Pennsylvania in Philadelphia, Marcia Angell (then 
editor of the New England Journal of Medicine) partici-
pated in a panel that addressed questions of editorial 
bias against CAM. Disclaiming bias against good scien-
tific studies of CAM, Angell stated that in order to be 
good science, a study must offer a plausible biological 
mechanism for effects reported. Otherwise, the study 
would not be believable.45 She then gave examples of 
well-designed CAM studies with sound statistics that 
produced positive results that “could not be true” (ie, 
had no plausible biological mechanism) and so should 
not be believed or published. One of these was a study 
of moxibustion for breech presentation that had 
recently been published in JAMA.58 Effects that do not 
seem to rely on conventionally recognized physical 
forces, such as biofield healing, obviously are not con-
sistent with a currently understood “plausible biologi-
cal mechanism,” and thus would fail Angell’s test.59

The theoretical plausibility criterion implies the 
following:

1. Existing conventional scientific knowledge is an 
adequate measure of whether an unconventional 
claim is true. Therefore, 

2. if a practice is not plausible on the basis of current 
theory, there is no reason to think that it may 
work (ie, it is not rational), and  

3. empirical evidence of an event that is not theoret-
ically plausible can be rejected out of hand. It 
must not have happened, or it cannot have hap-
pened as described. There must be (undetected or 
even undetectable) bias in the observation. So

4. acceptance of theoretically implausible claims 
would require the abandonment of (be inconsis-
tent with) current scientific knowledge.  

Individually and as a group, these ideas support 
expert paternalism and suggest that a process of free 
inquiry open to diverse views is unnecessary and coun-
terproductive in science, except within narrow bounds 
internal to conventional scientific theory. Obviously, 
this is a defense of the existing paradigm against poten-
tially revolutionary claims; observations that are theo-
retically implausible are anomalous in terms of the 

existing paradigm from which the theory at issue 
comes. In CIM, this suggests that the patient’s autono-
mous right to refuse conventional treatment and to use 
legal alternatives is merely the right to be wrong.45

This reductive doctrine assumes a coherent scien-
tific unity of all valid knowledge, present and future, 
such that new knowledge claims can be evaluated, 
prior to collecting new data, on the basis of their pros-
pects for assimilation into contemporary science. That 
which has the potential to be assimilated may be true, 
what does not assimilate must be false. This criterion is 
what philosopher Paul Feyerabend called “the consis-
tency condition,” saying it is “unreasonable because it 
preserves the older theory, not the better theory. . . . It 
eliminates a theory or a hypothesis not because it dis-
agrees with the facts; it eliminates it because it dis-
agrees with another theory.”60 

objectivity 
Another central criterion of contemporary scientif-

ic method, related to rationality, is reliance on observa-
tions that are what philosophers call “public.” That is, 
they can be made repeatedly by anyone using the proper 
technique. The assurance of this public nature in mod-
ern science is the availability of mechanical instruments 
to record the observable facts. So it is assumed that by 
eliminating the subjective human observer, the machine 
registry of something is purely objective. Of course, 
intention and vital energy do not register directly or 
consistently on available mechanical devices. We may 
call this “the machine registry” barrier. As described in 
another article in this issue, biofield scientists have cre-
ated a number of devices intended to detect aspects of 
the biofield. Some of these have produced repeatable 
effects with results that conform to biofield healing 
expectations: for example, the devices using gas dis-
charge visualization based on the Kirlian effect.61-64 
Nonetheless, the continued rejection of Kirlian photog-
raphy by conventional science shows how difficult it is 
to get such novel instruments accepted. This generates 
another major barrier regarding biofield healing, leading 
critics to dismiss the topic as purely “subjective.”   

The machine registry issue is part of the “objec-
tive” observation criterion, and this is another central 
methodological obstacle for biofield healing. It arises 
from current notions about subjectivity and objectivi-
ty. This is a topic on which many healing researchers 
and practitioners disagree markedly with conventional 
scientists.65-67 Interestingly, it is an issue on which 
many in modern society are changing their views.66,68 
Pure “objectivity” is increasingly being recognized as 
impossible, and subject/object boundaries are being 
reconsidered.69-72 In some ways, this is helpful to heal-
ing researchers, but it also substantially raises the 
guard of conventional thinkers. For many scientists, 
the interest in the subjective dimension of healing is 
another indication of the postmodern rejection of 
objectivity, a trend which they see as threatening ratio-
nality altogether. Fortunately for biofield healing, 
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there are many current avenues developing for recon-
ceiving the matter of objectivity. The role of the observ-
er in quantum effects is one major example, but per-
haps more methodologically relevant to biofield heal-
ing is the recognition that quantitative methods in 
research need to be combined with appropriate qualita-
tive methods; “mixed methods” are becoming the state 
of the art in much research.73-75 The stimulus for these 
developments in medicine includes the realization that 
omission of quality of life (QOL) and poor attention to 
adequate pain control in medicine have had a negative 
impact on quality of care. Both QOL and pain are 
among the medical outcomes where biofield healing 
has been able to demonstrate clear effects. This should 
be developed systematically within biofield research.

  
bArriers internAl to medicAl science And 
PrActice
the materialism of modern medicine  

Modern medicine emerged in the mid-19th centu-
ry with the development of bacteriology, anesthesia, 
and antiseptic practice in surgery and the development 
of a physical and chemical foundation for medical 
practice. At this time, medicine began to turn from 
vitalism as a foundational principal to a mechanistic 
view rooted in materialism. In the conventional view, 
these changes allowed modern/allopathic medical sci-
ence to retain all that was most effective during the 
ascent from prescientific superstition, making that 
which did not fit the reductionist biomedical model 
obsolete and left to folk medicine and quackery.76-78 
Skeptics assert that CIM practices are among these. 
Their claim benefits from CIM’s openness to the possi-
ble effectiveness of ancient practices such as acupunc-
ture. Many of the barriers we have described above 
relate to this obsolescence argument from convention-
al skeptics. But this view was also applied to botanical 
healing as recently as the 1970s.79 Today, pharmaceuti-
cal companies scour the world for ancient herbal heal-
ing traditions to analyze and evaluate with clinical tri-
als. This makes a powerful analogical argument against 
the assumption that the healing practices of ancient 
and non-Western societies were nothing but placebos.

the guild interests of mainstream science and 
medicine

The claims and aspirations of biofield healing are in 
competition with those already in the mainstream of 
cultural authority: funding, patients, prestige, and sta-
tus. They also challenge the deeply held emotional 
investment of mainstream scientists and doctors, which 
is most often expressed in terms of commitment to the 
public good. This personal investment issue always pro-
duces strong defenses and resistance to change in mature 
paradigms. This is also a major source of paternalism. 
When this investment is challenged, the response is 
often severe and couched in terms of protecting the pub-
lic. The development and use of these arguments are a 
part of the social process of science as Kuhn (1962) dem-

onstrated, and defense of medicine’s guild interests 
always constitutes bias no matter how well founded the 
defense may be.2 Despite all efforts to reduce scientific 
inference to a kind of rational calculus, no observations 
speak for themselves; interpretation is always required, 
and interpretation always offers space for differing view-
points. This becomes severe when a scientific dispute 
involves contrary paradigms. At this point, the concepts 
and methods designed to reduce scientific bias and prej-
udice become powerful tools in the dispute and objectiv-
ity can be lost. As Kuhn showed, this does not always 
even involve valid argument or contradiction; rather, 
proponents of the clashing paradigms simply talk past 
each other. In this case, there is no engagement, and the 
winner is often the most powerful rather than the one 
with the best evidence.

“Peer” review
In conventional science, publication, funding, pro-

motion, and tenure are the backbone of the scientific 
process, and they are governed by peer review. Peer 
review developed after science became a mature para-
digm involving extensive technical training by accred-
ited institutions; with this came the development of 
increasingly technical language and complex instru-
mentation. The net result has been that lay persons, the 
public in general, have less and less true understanding 
of science and its findings. Peer review, intended to guar-
antee that decisions in these areas are made by true 
experts, is a natural response to the increasingly arcane 
nature of scientific knowledge. Peer review has a natural 
built-in seniority system wherein theory enhances the 
expertise of reviewers. This works moderately well in 
mainstream science, especially with the most conven-
tional work. In newer areas, this process has real inertia 
because of confirmation bias, and that is a problem.80 In 
unconventional areas such as biofield healing, the peer 
review system is a large obstacle. In the first issue of 
Prometheus Books’ Scientific Review of Alternative 
Medicine, the editor, Wallace Sampson said of preexist-
ing CAM journals that “at least one . . . claims that its 
articles are peer-reviewed,” but they are really devoted to 
“articles and theories that are outside the borders of sci-
ence and objective reality.”81 Until the advent of his new 
journal, Sampson said, “there has been no truly scientif-
ic, peer-reviewed journal specializing in [CAM].”81 Or as 
he put it in an interview when asked about peer-reviewed 
work in a CAM publication, “they may be their peers, 
but they aren’t our peers.” Many, even rigorously done 
studies in CIM face difficulties in making it through the 
peer-review process (or even getting a review) of top 
mainstream journals, a barrier demonstrated in several 
studies of the impact of peer review on “acceptance lev-
els” of CIM research.82-84 

rhetoric 
All professions develop persuasive arguments to 

justify their practices and defend their authority, what 
we may call professional rhetoric. Understandably, 
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much of medicine’s rhetoric centers on issues of risk, 
harm, and benefit. This is an issue of real concern to the 
public, and the history of medicine is filled with illustra-
tions of the danger of harm by unintended consequences 
or poorly tested remedies. So the issue is valid and 
important, but very often, these claims are greatly exag-
gerated when CIM is under consideration. For example, 
in 2003, one of the authors (DJH) of this article took part 
in a debate regarding CIM at the Medical University of 
South Carolina. His opponent in the debate was 
Lawrence Schneiderman, MD, a well-known critic of 
CIM. In 2000 Dr Schneiderman published an article in 
the Cambridge Quarterly of Healthcare Ethics. In the debate, 
Hufford was able to show that each of Dr Schneiderman’s 
examples of CIM’s weakness lacked sound evidence.85 
For example, in dismissing “Lorenzo’s oil,” an alternative 
treatment (erucic acid) for adrenoleukodystrophy (ALD) 
made famous by a movie of the same name, Dr 
Schneiderman denounced the oil as “fraudulent” and 
stated that “worse than being merely useless, it was toxic 
as well,” an assertion accompanied by a footnote citing 
Hugo Moser, MD, an expert on ALD and the physician 
who cared for Lorenzo when he first began to receive the 
special oil.86 But in the year of the debate (2002), Dr 
Moser had publicly said that if he had a son with ALD, he 
would put him on Lorenzo’s oil, noting that “Things 
have been publicized as treatments with much less evi-
dence.”87 Regarding Dr Schneiderman’s characterization 
of the oil as “toxic” based on a letter by Dr Moser to the 
editor of the New England Journal of Medicine, Dr Moser 
had actually said that some patients experienced a 
reduction in their platelet counts during a clinical trial 
but that this resulted in “no clinically important bleed-
ing” and their counts returned to normal when the oil 
was removed from their diet.88 Remarkably, critics of 
CIM have asserted that even the use of spiritually ori-
ented CIM therapies used clinically to comfort the des-
perately ill involve the risk of great harm.89,90  

The assertion of fraud is related to the assertion of 
risk. If a practice is fraudulent, then it is by definition 
ineffective; therefore, the risk:benefit ratio in such an 
instance is always unfavorable because the risk is 
always greater than possible benefit. Fraud and harm 
are also linked historically in the idea of quacks victim-
izing and harming innocent though gullible people. 
Angell’s comments about claims to have achieved 
“impossible” results, as quoted above, provide a ratio-
nale for attributions of fraud that is the same as Hume 
offered 250 years ago, “that it is always more likely that 
people are lying than that natural law is being bro-
ken.”91 But this assertion begs the question by conceal-
ing its conclusion in its initial premise. The use of such 
circular reasoning by highly skilled intellectuals shows 
the depth of the bias involved.

HoW sHould HeAling reseArcHers resPond 
to mAinstreAm bArriers?

Solid, systematic research that is scrupulously rig-
orous is the most important response for biofield heal-

ing research to mainstream barriers. But for research to 
be solid and systematic cannot mean that it must serve 
the most conservative values of conventional medical 
research. For example, biofield research should not and 
could not make solid progress if it were to accept 
Angell’s rule of being explicable by biological mecha-
nisms already accepted by medical science. And finally, 
it is necessary for the biofield healing research commu-
nity to be bold and innovative in responding to the cur-
rent cultural situation in which the public is as enthusi-
astic for this research as conventional science and medi-
cine are resistant. That background is fraught with both 
opportunities and risks. Currently, as these topics 
acquire a certain cachet and a clear economic value 
because of growing public demand, the field is gaining 
many new friends, and influential figures are offering 
themselves as leaders. We should always keep in mind 
that newfound popularity brings a whole new set of 
risks to those long accustomed to being unpopular.
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ABSTRACT
Biofield therapies (BTs) are increasingly employed 

in contemporary healthcare. In this white paper, we 
review specific challenges faced by biofield practi
tioners resulting from a lack of (1) a common scientific 
definition of BT; (2) common educational standards for 
BT training (including core competencies for clinical 
care); (3) collaborative team care education in comple
mentary and alternative medicine (CAM) and in inte
grative health and medicine (IHM); (4) a focused agen
da in BT research; and (5) standardized devices and sci
entifically validated mechanisms in biofield research. 
We present a description of BT and discuss its current 
status and challenges as an integrative healthcare disci
pline. To address the challenges cited and to enhance 
collaboration across disciplines, we propose (1) stan
dardized biofield education that leads to professional 
licensure and (2) interprofessional education (IPE) 
competencies in BT training required for licensed 
healthcare practitioners and encouraged for other prac
titioners using these therapies. Lastly, we discuss 
opportunities for growth and a potential strategic 
agenda to achieve these goals. The Academy of 
Integrative Health and Medicine (AIHM) provides a 
unique forum to facilitate development of this emerg
ing discipline, to facilitate IPE, and to further increase 
the availability of BT to patients.

Biofield TheRApieS
definition

Biofield therapies is a term coined by the National 
Center for Complementary and Alternative Medicine 
(NCCAM, known from 2015 onward as the National 
Center for Complementary and Integrative Health 
[NCCIH]) to categorize therapeutic approaches within 
energy medicine that involve using the body’s energy 
field (biofield) for therapeutic benefit.1 Energy medicine 
is defined as including “veritable” energy fields that can 
be measured for diagnosis and treatment and “puta
tive” energy fields (also called biofields) that do not 
have standardized, reproducible measurements.2 
Veritable energy fields include vibration (such as 
sound waves), lasers, light, and magnetism. Putative 

energies are based on the belief that a subtle form of 
vital energy infuses all living systems. Many of the 
world’s traditional medicine (TM) and CAM disci
plines, systems, and professions acknowledge this con
cept as a vital or life force that is central to organizing 
and healing processes in biophysical systems. This 
central feature within TM and CAM healing systems is 
referred to by many terms, including prana in Ayurvedic 
medicine, “the innate” in chiropractic, vis medicatrix 
naturae or “vital force” in naturopathic medicine, and qi 
(or ch’i) in acupuncture and Oriental medicine (AOM). 
Healing touch (HT) and qigong also are examples of 
putative energy healing modalities. Consequently, sev
eral TM and CAM disciplines, in addition to nursing, 
physical therapy, and massage therapy, are included in 
the broad community of practice using BTs.

NCCAM originally classified energy medicine 
(BTs) as 1 of 5 CAM domains, and NCCIH currently 
classifies energy medicine under the broader term of 
“mindbody practices.” However, because these thera
pies have roots in many global healing traditions and 
disciplines, it is best classified as an emerging science 
and profession that is recognized and integrated into 
various systems. Selected examples of BTs and the dis
ciplines that employ them are listed in Table 1.35

An interprofessional presence 
As Table 1 illustrates, many disciplines and com

munities of practice employ BTs, and interprofessional 
education is becoming an increasing focus for IHM.6,7 
This interprofessional presence has 2 important impli
cations: it provides the terrain for evolution of these 
therapies into a distinct, licensed discipline, as 
described later in this paper, and it establishes a firm 
foundation on which to include standardized IPE com
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Table 1 Selected Examples of Biofield Therapies (BTs) and the 
Modalities and Disciplines That Use Them3-5

Selected Categories and Types of BTs Disciplines Using BTs

• Acupressure
• Aura balancing
• BodyTalk
• Electrodermal  
  therapy
• Healing Touch
• holographic  
  repatterning
• Johrei
• magnet therapy

• phototherapy 
• polarity therapy
• Pranic Healing
• qigong
• Reiki
• reflexology
• sound therapies
• Therapeutic Touch
• Zero Balancing

• Acupuncture and Oriental  
  medicine 
• Allopathic medicine
• Ayurvedic medicine
• chiropractic
• homeopathic medicine
• massage therapy
• naturopathic medicine
• nursing
• physical therapy
• Tibetan medicine
• Unani medicine

Content designated 
as open access



90 Biofield Science and Healing: Toward a Transdisciplinary Approach

Biofield Science And HeAling: TowArd A TrAnSdiSciplinAry ApproAcH 

Original Article

petencies in BT discipline–level education. This under
scores the opportunity for distinguishing the levels of 
training required and how current trends in integrative 
health may be synergistic. 

Modality-level or discipline-level education? The 
importance of definition and Standardization

It is important to distinguish between BT used as a 
singular therapy or used as a modality. Some health
care practitioners may employ 1 type of BT as a single 
therapy that defines their practice (eg, Reiki) while 
practitioners in other disciplines (eg, nursing) may 
employ selected BTs as 1 modality within a broad arma
mentarium of approaches. Some modalities, such as 
nutrition therapy or pharmacology, are found within 
multiple healthcare disciplines, and training and stan
dards for these modalities vary. In licensed healthcare 
professions, a modality may be defined by state licens
ing and accreditation standards and board examina
tions. Yet other modalities, such as botanical medicine, 
also have become “emerging professions,” and this is a 
potential avenue for BT (as discussed below). 
Distinguishing between modalitylevel and discipline
level training and practice, therefore, becomes essen
tial to defining education and training requirements.8,9

NCCIH’s legislative mandate specifies a collabora
tive research mission across CAM and conventional 
modalities, disciplines, and systems, and the modality 
of BT is now included among these. Despite legislative 
progress, BT remains one of the most marginalized and 
poorly understood of the CAM modalities, and inte
grating its practitioners into conventional health and 
medicine is challenging. However, the potential exists 
for it to develop further as a healthcare discipline, and 
we propose that this can be beneficial to all disciplines, 
organizations, communities of practice, and patients. 
For example, when a modality or a therapeutic 
approach, such as nutrition or lifestyle therapy, also 
develops into a distinct discipline, the discipline itself 
becomes a resource and potential benefit to other fields 
that include these approaches. 

The Role of integrative health and Medicine in 
Advancing Biofield Therapies

IHM embraces CAM and global healing traditions 
alongside conventional treatments. Integrative health
care programs for cardiovascular disease, for instance, 
may offer nutrition, fitness, and meditation services to 
prevent future cardiovascular events, and medical doc
tors may work alongside naturopathic physicians, 
nurses, AOM or traditional Chinese medicine (TCM) 
practitioners, chiropractors, and other CAM and TM 
providers within integrative team settings. The 
Academic Consortium for Integrative Medicine & 
Health (formerly the Consortium for Academic Health 
Centers for Integrative Medicine) and the AIHM define 
the term integrative medicine as “the practice of medi
cine that reaffirms the importance of the relationship 
between practitioner and patient, focuses on the whole 

person, is informed by evidence, and makes use of all 
appropriate therapeutic approaches, healthcare profes
sionals and disciplines to achieve optimal health and 
healing.”10 In 2014, NCCAM acknowledged the increas
ing presence of integrative healthcare, stating “The 
integrative trend is growing among providers and 
healthcare systems. Driving factors include marketing 
of integrative care by healthcare providers to consum
ers who perceive benefits to health or wellbeing, and 
emerging evidence that some of the perceived benefits 
are real or meaningful.”11 

“Integrative health care” and “integrative health 
and medicine” have emerged as new phrases represent
ing a pluralist healthcare system. These include all 
healthcare disciplines that share common values, 
including CAM, TM, integrative medicine as a subspe
cialty of biomedicine, holistic nursing, holistic medi
cine, and emerging allied health disciplines that prac
tice according to shared values and philosophies (eg, 
AIHM, Academic Consortium for Complementary and 
Alternative Healthcare [ACCAHC], and Integrative 
Healthcare Policy Consortium [IHPC]). 

Brief description and Current professional Status of 
Selected Biofield Therapies

Many BTs are used successfully in hospitals, clin
ics, and other healthcare settings12 by biofield practi
tioners and/or by other healthcare practitioners trained 
in specific therapies. The 4 most common therapies are 
reviewed below as examples of practice and education 
in the field.

1. Therapeutic Touch (TT) was the first modality in 
BT to conduct nursing research and to provide 
nursing continuing education credits. Therapeutic 
Touch International Association (TTIA) was estab
lished as Nurse HealersProfessionals Associates in 
1973 by Dolores Krieger, PhD, RN, and Dora Kunz. 
Numerous clinical trials of TT (1975present) indi
cate its potential efficacy and effectiveness for 
diverse conditions, including pain, nausea, and 
anxiety13; neonatal health conditions14; and can
cer.15 The credentialing process to become a quali
fied TT practitioner includes completing 
coursework totaling a minimum of 26 hours and 
applied work with a TT mentor of at least 36 hours 
throughout a 1year period. 

2. Reiki, developed in the early 20th century by 
Japanese monk and educator Mikao Usui, is based 
on the concept that an unseen “life force energy” 
flows through organisms and sustains life. A 2002 
survey by NCCAM and the National Center for 
Health Statistics found that more than 2.2 million 
US adults have used Reiki and an increasing num
ber of licensed healthcare professionals are seek
ing training in Reiki.16,17 

3. Reiki is not taught in the usual sense but through 
a process of transfer or attunement. The training 
program includes 3 levels that must be taught by 
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an experienced teacher or “master.” A licensed 
teacher completes at least 1 year of requirements, 
including required classes, passing a written 
exam, submitting a written thesis, completing a 
minimum of 100 full Reiki treatments, and co
instructing classes. Requirements for maintaining 
licensure help ensure Reiki training is rigorous, 
consistent, and verifiable. Reiki classes are avail
able internationally.

 4. Qigong is the practice of aligning breath, body, and 
mind for health, meditation, and martial arts. 
Traditionally, qigong training has been esoteric 
and clandestine, with knowledge passed from 
master to student through lineages that maintain 
their own unique interpretations, ethical empha
sis, and methods. Research in qigong has been 
conducted for a variety of medical conditions.1820

5. HT was developed by Janet Mentgen, BSN, RN, and 
further developed into a certification program by 
the American Holistic Nurses Association (AHNA) 
in 1989. In 1996, Healing Touch International (HTI, 
now called Healing Beyond Borders) was estab
lished as the certification body for healthcare pro
fessionals—a significant benchmark in 
professionalization. HT is now a continuingeduca
tion, multilevel nursing program in energybased 
therapy taught by certified HT instructors. 
Continuing education is recognized through the 
AHNA and the National Certification Board for 
Therapeutic Massage and Bodywork (NCTMB). 

Participants who successfully complete the core 
curriculum can use the designated title Healing Touch 
Practitioner (HTP) and are eligible to apply for certifica
tion following a 1year mentorship. Healing Beyond 
Borders administers certification through a separate 
review by the certification board using standardized 
criteria. The average training requires 2.5 to 3 years. 
Instruction is available internationally in universities, 
medical and nursing schools, and other settings.

diversity of Current Academic Stakeholders and 
Resources in Biofield Therapies 

Academic stakeholders and resources that include 
some form of biofield therapeutics training within their 
system of care range from communities of practice to 
programs, modalities, and therapeutic approaches to full 
disciplines and systems of care (see the Appendix for a 
list of these resources). These include subsets of training 
within degree programs in regulated and recognized 
disciplines and systems of care and programs offered by 
communities of practice and by modalitylevel training 
programs. Accredited education leading to licensure is 
available in acupuncture, AOM, chiropractic, massage 
therapy, naturopathic medicine, osteopathic medicine, 
and homeopathic medicine. These licensed disciplines 
provide modalitylevel training in BTs (under differing 
names) within their academic curricula. TM training in 
subsets of BTs also exists. 

Types of Training programs in Modalities and in 
Therapeutic Approaches

Certificate programs and degrees are available 
from private workshops and schools. Workshops 
include TT, Reiki, and HT. Private schools such as The 
Barbara Brennan School of Energy Healing, Boca Raton, 
Florida; Rev Rosalyn Bruyer’s Healing Light Center 
Church, Sierra Madre, California; and Eden Energy 
Medicine Ashland, Oregon; also offer certification. 
These certifications are not state licensed, although 
most provide nursing continuing education credit. 
Private programs that do not have a relationship with 
recognized accreditation and state licensure are not 
eligible for student loans, which poses a major obstacle 
for many students.

degree programs in disciplines and Systems 
Acupuncture and Oriental Medicine Degrees  
Although the scope of this paper does not include 

a full assessment of training programs available within 
all disciplines and systems of medicine, AOM is one 
example of a recognized and regulated field that 
includes BT core competencies in its training. The 
Accreditation Commission for Acupuncture and 
Oriental Medicine (ACAOM) is recognized by the US 
Department of Education and accredits master’s degree, 
certificate, and diploma programs in acupuncture and 
Oriental medicine (www.acaom.org provides a list of 
schools offering accredited education). Although spe
cific academic requirements vary, most acupuncture 
schools require 3 years of training, and Oriental medi
cine programs require 3 to 4 years. Many schools 
require a bachelor’s or associate’s degree for admission. 
The National Certification Commission for 
Acupuncture and Oriental Medicine (NCCAOM) over
sees certification in acupuncture and Oriental medi
cine, administers the Asian Bodywork Therapy exam, 
and lists statebystate requirements for certification 
and licensure in acupuncture and Oriental medicine 
(see www.nccaom.org). Healthcare practitioners who 
use energy medicine can seek certification in BT. These 
programs, such as HT, are endorsed by the AHNA and 
by the NCTMB. 

Master’s Degree in Holistic Nursing, Integrative 
Medicine, or Integrative Health  

These programs address individuals seeking more for
mal instruction and credentials that will be accepted among 
conventional healthcare organizations and delivery systems. 
The programs (like the one offered via National University 
sites) are designed for current and future healthcare practitio
ners and researchers and typically accept students with under
graduate degrees in nursing, premedicine, or most other 
healthcare majors. 

Master of Science in Nursing or Holistic Nursing  
Holistic nursing programs train nurses for 

advanced practice nursing or clinical nurse specializa
tion. Some fully accredited nursing schools offer ener
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gy medicine in their integrative nursing curriculum 
(eg, the program at the University of Colorado at 
Colorado Springs). 

Doctorate in Nursing  
The doctorate of philosophy (PhD) and the doctor

ate of nursing practice (DNP) are available at major 
universities. Many of these degrees include BT in their 
core curriculum (as at the University of Minnesota’s 
Center for Spirituality and Healing, Minneapolis). 

Crossdisciplinary education in Biofield Therapies 
Various BTs are used by a wide range of healthcare 

practitioners in TM, CAM, and IHM. Despite requests 
to institute collaborative training in BT throughout 
CAM and conventional disciplines, systems, and 
modalities, crossdisciplinary training or IPE is mini
mal. AIHM, launched in 2013, provides a unique venue 
for IPE through its critical forums for collaborative 
education by developing team care and by stimulating 
innovative research on the transdisciplinary concept of 
life force or vital force (the biofield). IPE and collabora
tive scientific discovery among stakeholders can poten
tially contribute to improved outcomes of care.2 
Reports from the following leading national healthcare 
organizations support IPE development.

 • The White House Commission on Complementary 
and Alternative Medicine (WHCCAM) recom
mended in its 2002 report regarding health practi
tioner education and training that (1) the 
education of CAM and conventional practitioners 
should be designed not only to improve public 
health and ensure public safety, but also to increase 
the availability of and collaboration among quali
fied CAM and conventional healthcare practitio
ners (recommendation 10); (2) CAM and 
conventional training programs should include 
curricula to enhance collaboration among students 
and that such efforts should be widely supported 
by organizations, researchers, educators, and practi
tioners (recommendation 10.3); and (3) increased 
funding from the federal, state, and private sector 
should be available to “expand and evaluate CAM 
program development at accredited CAM and con
ventional institutions” (recommendation 10.4).21

 • IHPC enacted a call to act on the WHCCAM recom
mendations in 2004 with 2 projects to serve 
increased interest between educators in conven
tional disciplines (medicine, nursing, public 
health, and allied disciplines) with educators in 
CAM and TM disciplines. IHPC first cofounded 
ACCAHC in part to sustain “a network of global 
educational organizations and agencies, which will 
promote mutual understanding, collaborative 
activities and interdisciplinary healthcare educa
tion.”22 IHPC then convened diverse health educa
tors in the National Education Dialogue (NED) to 
Advance Integrated Healthcare project to establish 

a strategy to create common ground among educa
tors in integrative health education and to inform 
“leaders of diverse healthcare disciplines about the 
priorities of educators in creating collaborative, 
integrated care.”23 More than 95% of participants 
described interdisciplinary collaboration as key to 
advancing integrative healthcare. NED and 
ACCAHC share a vision of a healthcare system that 
is “multidisciplinary and enhances competence, 
mutual respect, and collaboration across all CAM 
and conventional healthcare disciplines.”8 

 • The Institute of Medicine (IOM) of the National 
Academy of Sciences in its report Complementary 
and Alternative Medicine in the United States (2005) 
called for comprehensive care that is effective and 
safe, including “effective interventions from all 
sources”24 and observed that collaborative educa
tion is needed for both conventional medical and 
for CAM practitioners.

ChAllengeS To inTegRATion
Although many approaches, disciplines, and sys

tems using BTs have existed for thousands of years (ie, 
Chinese and Ayurvedic medicines), the challenges to 
full integration are multifactorial.

lack of a Common lexicon for Biofield Therapies
Various BTs lack common terminology and a uni

fying definition. Currently, a clearly defined biofield 
mechanism and a standardized technology to assess 
the biofield are not readily available; therefore, a com
mon definition of the biofield has not been attained in 
the scientific community. This lack of uniform agree
ment on accepted terminology, principles, and stan
dards of practice has led to confusion among the medi
cal community, educators, and patients.

lack of Common educational Standards including 
Core Clinical Competencies for Training in Biofield 
Therapies

Therapies that treat the biofield and the human 
energy system are generally absent from conventional 
and nursing healthcare education.2 Although there are 
many training programs for CAM and TM disciplines, 
professions, systems, and modalities that include 
aspects of BT, not all are regionally and professionally 
accredited in the United States or Canada; global recog
nition of standards varies by country, and a school’s 
accreditation status and government recognition are 
important considerations for student loans and career 
options. For example, while there are accredited degree 
programs and certifications for AOM and other recog
nized disciplines, there are only a few standardized 
training programs specifically for energy medicine 
practitioners. Some programs like HT offer training 
and certification in BT; however, there currently is no 
recognized state licensure for biofield. Although many 
governmentrecognized CAM and TM systems include 
some BTs as modalities, this is complicated by the exis
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tence of many differing therapies, training standards, 
theories, practices, and clinical approaches.

lack of Collaborative Team education in Biofield 
Therapies

Despite inclusion of Martha Rogers’ 1994 theory of 
the Science of Unitary Human Beings25 in nursing edu
cation, most conventional medical and nursing schools 
do not acknowledge (or teach) the existence of the 
human energy system. There is increasing acceptance 
of BT, as illustrated by the inclusion of modalities like 
HT, TT, and Reiki at major medical centers.11 Yet the 
concept remains debated in nursing, and the North 
American Nursing Diagnosis Association (NANDA) has 
removed the diagnostic category of Disturbed Energy 
Fields from the 10th edition of its diagnostic manual.26 
In order to achieve collaborative healthcare teams and 
acceptance of biofield modalities, continued focus on 
educating physicians and nurses in BT is critical.

lack of a focused Agenda and Quantitative data in 
Biofield Therapies Research

Of studies conducted, most include small popula
tions and are not amenable to the quantitative analysis 
required within current definitions of “evidence,”  so 
they are discounted by many conventional institu
tions. In its early history, energy medicine therapies, 
especially “electrical therapies,” were considered unsci
entific, did not reflect the dominant materialist world
view, and therefore were not supported within the 
biomedical field that has expanded rapidly since the 
publication of the Flexner Report in 1910. As a result, 
this field (including research on its potential mecha
nisms and benefits) has not received adequate research 
attention or funding.

lack of Standardized devices and Scientifically 
Validated Mechanisms to Assess the human 
Biofield

Clearly defined mechanisms and standardized tech
nology to assess the biofield are not readily available. No 
scientific agreement exists on the definition of biofield. 
This lack of agreement on terminology, principles, tech
nology, mechanisms, and standards of training and 
practice and the consequent limited data have led to 
confusion among the medical community and patients. 

AddReSSing Key ChAllengeS
To successfully establish crossdisciplinary 

research, interprofessional education, and collabora
tive practice in BT requires further evolution of the 
existing community of practice along the continuum 
of an emerging profession. Although the process of 
“professional formation” is not frequently elucidated in 
the development of disciplines, it is nevertheless a 
defined process within a framework of 5 standards or 
benchmarks that can provide the structure and legiti
mation required to achieve wider integrative goals. 
These standards, as defined by the University of 

California, San Francisco (UCSF) Center for the Health 
Professions,27 are (1) establishing a definition/descrip
tion of the profession, (2) establishing safety and effi
cacy standards, (3) attaining government and private 
sector recognition, (4) establishing education and train
ing (accreditation and academic standards), and (5) 
establishing a proactive practice model and viability of 
the profession.

Applying these standards improves understanding, 
acceptability, and legitimacy of the field. An organized 
approach to attaining these benchmarks provides the 
framework that supports growth of the profession and 
enhanced acceptance (“social closure”28) among the 
public, legislators, and other healthcare professions. An 
immediate opportunity exists to enhance efforts in the 
education and training benchmark by increasing inter
professional education and collaboration among the 
integrative healthcare disciplines (including integra
tive and holistic physicians, nurses, and other health
care practitioners) that incorporate BT. Such interpro
fessional training, resulting in team care, can enhance 
patient experience, improve patient outcomes, and 
increase understanding among provider groups as rec
ommended by WHCCAM, NED, and IOM. 

Role of the Academy for integrative health  
and Medicine 

In 2013, AIHM was created to serve as a vehicle to 
enhance interprofessional collaboration, education, 
and leadership among all healthcare disciplines, stake
holders, and organizations. AIHM is a direct response to 
the national mandates issued between 2002 and 2005. 
Enhancing interdisciplinary education in all IHM and 
CAM disciplines, systems, and modalities (including 
BT) is a key objective of AIHM. Its mission is also to 
advance scientific understanding of the nature of health 
and healing, including advancing theorydriven 
research.29 Several organizations and workgroups have 
addressed the scientific development of theorydriven 
research and/or education.30,31 AIHM’s mandate is to 
foster transformation of healthcare and global health 
creation through education, research, and leadership, 
based on the core philosophies and values of IHM. This 
mandate will enable AIHM to become a leading forum 
for future expansion on transdisciplinary scientific 
work and education about the biofield.

A Strategic plan to Address Specific Challenges
To meet the challenges to integration cited above, 

we propose that education in BTs be standardized to 
lead to professional licensure and that interprofession
al education in BT be supported to enhance collabora
tion among all disciplines. Table 2 outlines a broad 
strategic plan that addresses the key challenges identi
fied. A focused and systematic effort to accomplish the 
3 actions outlined will further enable BT to become a 
recognized licensed profession with professional and 
safety standards, increased research evidence, and pub
lic and legislative legitimation. 
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framework to Achieve the Strategic plan
Achieving transdisciplinary research and interdis

ciplinary education and practice in BT (as outlined in 
Table 2) requires evolution of the current community of 
practice to a licensed discipline with consequent profes
sional and public legitimation. This evolution is defined 
by specific developmental benchmarks, as noted previ
ously. We propose the following 3 categories of defined 
actions that address the fundamental steps of profes
sional formation in addition to the direct actions 
required to enhance interprofessional education.

1. Establish Biofield Therapies as an Emerging 
Profession

We intend to convene diverse BT stakeholders 
over a 3year period to define the field and establish 
core standards for the profession of BT. This requires 
that we understand and apply the basis of professional 
formation, distinctions between professions and 
emerging professions, and UCSF’s 5 standards for 
emerging professions and related benchmarks of pro
fessional formation (listed above). Table 3 provides a 
brief list of definitions employed within the current 
lexicon of “professional formation,” the formal process 
by which communities of practice like BT can evolve to 
an established, accredited profession. Table 4 lists spe
cific actions and goals to achieve these standards. 

2. Establish International Interdisciplinary Training in 
Biofield Therapies 

To do so, we must apply concepts of interprofes
sional education and collaborative or team care and 
recognize and implement the following priorities 
established by NED: 

a. Facilitate development of interinstitutional rela
tionships and geographically based groupings of 
conventional and CAM institutions and disci
plines in diverse regions.

b. Promote student and faculty exchanges, create 
new clinical opportunities, facilitate integrated 
postgraduate and residency programs, and pro
vide opportunities for students to audit classes 
and share library privileges.

c. Create resource modules for distinct CAM (includ

ing BT), conventional, and emerging disciplines 
(approved by the disciplines) that can be used in 
several formats (eg, from supporting materials, 
such as glossaries, to complete curriculum models).

d. Develop a website and other forums to share edu
cational and faculty resources for teaching or 
administrative functions (eg, interinstitutional 
relationship agreements).

e. Continue multidisciplinary work to create a con
cise statement of core values that resonates with 
other disciplines and can guide efforts to create 
quality integrated healthcare education.

f Collaboratively develop and sponsor continuing 
education initiatives to attract participants from 
diverse disciplines, including resources that pre
pare students and practitioners for collaborative 
practice in integrated clinical settings. 

g. Develop materials to support collaboration among 
all providers engaged in integrative healthcare.

3. Host a Series of International Interdisciplinary 
Scientific Forums

AIHM would convene forums with biofield 
thought leaders to expand biofield research, scientific 
discovery, and education. AIHM would then publish 
each forum’s conclusions and recommendations as a 
series of white papers for advancing the BT discipline. 

SuMMARy
IHM has now begun to more fully realize the 

potential of working with the human biofield. Bringing 
professional standards and rigor to BT as an emerging 
discipline while maintaining its diversity of principles 
and practices can enable these therapies to become 
increasingly accessible to patients, physicians, and to 
integrative health practitioners in training. Scientific 
discovery and further understanding of the nature of 
health, healing, and illness have the potential to 
increase as the field becomes more accessible to scien
tific evaluation. Interprofessional education has been 
acknowledged as an effective vehicle for preparing 
future healthcare practitioners, and this can be 
enhanced through greater recognition of common 
ground and exploration of diverse epistemologies. The 

Table 2 Strategic Plan to Address Specific Challenges and Enhance Professional Licensure and Interprofessional Education in Biofield 
Therapies (BTs)

Identified Challenge Proposed Targeted Action

• No common scientific definition of BT • Establish interdisciplinary scientific and educational collaboration 
enabling the discipline to consolidate its definition, core principles  
and theories, educational standards, and core competencies,  
thereby establishing the identity of BT as a profession.

• Lack of common educational standards for training in BT

• Minimal collaborative education in complementary and alternative  
medicine and integrative health and medicine

• Increase training across provider groups in team care, consultation, 
collaboration, comanagement, and referral. 

• No focused agenda across stakeholders in BT research

• No standardized devices and scientifically validated mechanisms  
in BT

• Support transdisciplinary research, scientific discovery, and research 
question prioritization in BTs to expand understanding of health,  
healing, and illness and collectively clarify the potential and scope  
of BT as a healing practice. Develop agreements on standardized 
devices and validated mechanisms for research.
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Table 3 Useful Definitions for Clarifying the Process Required for Transition of Biofield Therapies to an Emerging Profession

Term Definition

Community of 
Practice (CoP)

“A CoP includes individuals who share a common interest, trade, or craft, and who exchange information and knowledge 
about it. Sharing knowledge can be intentional or can be a passive result of involvement with the group. Three key features 
exist within all CoPs: a shared domain of interest, a community of interaction and learning, and shared resources and  
tools regarding their practice.”32 “A CoP is distinguished from a profession by its position and actions concerning public 
accountability.” (unpublished material)

Emerging  
profession

“[A] developing profession which has undertaken and has successfully achieved a number of the benchmarks along the  
continuum of professionalization and accountability: and which have evidence that others are being developed. The profession 
begins to ‘emerge’ as a significant number of the key benchmarks are established. An emerging profession contains the 
basic characteristics of a profession; these characteristics or benchmarks are in various stages of actual development.”8,9

Healthcare  
discipline

A branch or domain of knowledge, instruction, or learning. Nursing, medicine, physical therapy, and social work are examples  
of health-related or professional disciplines.33 For the sake of this discussion, the terms profession and discipline can be 
used interchangeably. A “whole-healthcare system” is also a healthcare discipline. Not all healthcare disciplines consider 
themselves whole-healthcare systems; for example, direct entry midwifery, although a healthcare discipline, does not  
consider itself a whole-healthcare system. Naturopathic medicine, chiropractic medicine, acupuncture and Oriental  
medicine, and Ayurvedic medicine are healthcare disciplines that also are whole systems of healthcare.8

Healthcare  
system

A discipline or system of healthcare is “the structure or whole formed by the essential principles or facts of a science or 
branch of knowledge or thought: an organized or methodically arranged set of ideas, theories or speculations. . . . [This] 
may imply that the component units of an aggregate exist and operate in unison or concord according to a coherent plan  
for smooth functioning.”34

“Whole medical systems” involve complete systems of theory and practice that have evolved independently from or 
parallel to allopathic (conventional) medicine. Many are traditional systems of medicine that are practiced by individual  
cultures throughout the world. Major Eastern whole medical systems include traditional Chinese medicine (TCM) and 
Ayurvedic medicine, one of India’s traditional systems of medicine. Major Western whole medical systems include  
homeopathy and naturopathy. Other systems have been developed by Native American, African, Middle Eastern, Tibetan, 
and Central and South American cultures.”35

“A ‘whole system’ of healthcare is typically titled by its system name, and is usually comprised of modalities. 
Therapeutic interventions exist within these modalities. A whole system or discipline of healthcare may incorporate a  
discrete, limited amount of knowledge or a group of strategies from another system or discipline [as a] modality, rather  
than incorporating the entire system itself.”8

Modality A form of application or employment of a therapeutic agent or regimen.36 A modality for one profession may be another 
healthcare profession’s entire discipline or system. Examples of modalities found within many healthcare systems are diet 
and nutrition therapy, physical medicine, and pharmacology, among others. Training and standards for modalities vary 
between systems. In licensed healthcare professions, they may be defined by state licensing and accreditation standards 
and board examinations. Some modalities, such as botanical medicine, also are “emerging professions.” Distinguishing 
between modality-level and discipline-level training and practice is essential.8,9 

NCCAM  
Legislation

Legislation (Public Law 113-296) that created the National Center for Complementary and Alternative Medicine (NCCAM) 
uses the language “complementary and alternative medicine (CAM) modalities, disciplines and systems” throughout to 
describe the purpose and focus of NCCAM’s research. For example, “ the Director of the Center shall identify and evaluate 
alternative and complementary medical treatment, diagnostic and prevention modalities in each of the disciplines and  
systems with which the Center is concerned, including each discipline and system in which accreditation, national certification, 
or a State license is available.”37 These terms guide NCCAM’s research on integration of CAM modalities, disciplines, and 
systems into mainstream healthcare delivery systems; the composition of  NCCAM’s  advisory council, scientific review  
panels, research centers, and the investment in CAM (accredited/licensed) research and education facilities.37

Profession “ [A] calling or vocation requiring specialized knowledge, methods, skills, and training in a defined preparation or an  
institution of learning, in the scholarly, scientific, clinical, artful and historical, social and cultural principles underlying such 
methods and skills. A profession continuously enlarges and evaluates its body of knowledge, functions autonomously in  
formulation of policy, and maintains by force of organization or concerted opinion high standards of achievement and  
conduct. Members of a profession are committed to continuing study, are guided by a code of ethics, place service above 
personal gain, and are committed to providing practical services vital to human and social welfare.”8

Therapy A specific treatment for a specific condition or symptom, within a modality or from a combination of modalities. Examples:  
a vitamin for arthritis or an herb for the flu, or a vitamin and massage therapy for arthritis, etc.8 

Traditional (world) 
medicine  
professions

“Traditional medicine (TM) includes diverse health practices, approaches, knowledge and beliefs incorporating plant, animal 
and/or mineral-based medicines, spiritual therapies, manual techniques and exercises, applied singularly or in combination 
to maintain well-being, as well as to treat, diagnose or prevent illness. . . . Traditional Medicine arising from the experiences 
of the past and embedded in the culture of each society cannot stand still and must change and develop. Along with  
allopathic medicine it shares issues in appropriate and rational use. This includes qualification and licensing of providers, 
proper use of good quality products, good communication between TM providers and patients and provision of scientific 
information and guidance to the public. The patient is the ultimate beneficiary of any system of medicine and therefore 
should have access to good scientific information. The provision of such information is a shared responsibility of TM  
providers, their professional associations and the government.”38 
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professional accountability and patient safety fostered 
by professional standards and academic rigor built col
laboratively across disciplines and practitioners will 
provide a platform for BT to become more widely avail
able and to enhance the field’s contribution to 21st
century medicine and health.
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Appendix 

Resources in Biofield Therapies

• Academic Consortium for Complementary and 

Alternative Healthcare

• Academic Consortium for Integrative Medicine  

and Health

• Academy of Integrative Health and Medicine 

• American Holistic Nurses Association

• The Center for Reiki Research

• Foundation for Alternative and Integrative Medicine

• Healing Beyond Borders 

• Integrative Healthcare Policy Consortium

• International Association of Reiki Professionals

• The International Center for Reiki Training 
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