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BioElectroMagnetics (BE-M) 
 

[note:  the Figures & Tables referenced in the article were not posted at the website] 

 

BioElectromagnetics (BE-M) is the emerging science that studies how living organisms interact with 

electromagnetic (E-M) fields.  Electrical phenomena is found in all living organisms.  Moreover, 

electrical currents exist in the body that are capable of producing magnetic fields that extend outside the 

body.  Consequently, they can be influenced by external magnetic and E-M fields as well.  Changes in 

the body's natural fields may produce physical and behavior changes.  To understand how these field 

effects may occur, it is first useful to discuss some basic phenomena associated with E-M fields. 

 

In its simplest form, a magnetic field is a field of magnetic force extending out from a permanent 

magnet.  Magnetic fields are produced by moving electric currents.  For example, when an electrical 

current flows in a wire, the movement of the electrons through the wire produces a magnetic field in the 

space around the wire (Fig. 1).  If the current is a direct current (DC), it flows in one direction and the 

magnetic field is steady.  If the electrical current in the wire is pulsing or fluctuating such as in 

alternating current (AC) (which means the current flow is switching directions), the magnetic field also 

fluctuates.  The strength of the magnetic field depends on the amount of current flowing in the wire.  

The more current, the stronger the magnetic field.  An E-M field contains both an electrical field and a 

magnetic field.  In the case of a fluctuating magnetic or E-M field, the field is characterized by its rate 

(or frequency) of fluctuation (e.g., one fluctuation per second is equal to 1 Hertz [Hz], the unit of 

frequency). 

 

A field fluctuating in this fashion theoretically extends out in space to infinity, decreasing in strength 

with distance, and ultimately becoming lost in the jumble of other E-M and magnetic fields that fill 

space.  Since it is fluctuating at a certain frequency, it also has a wave motion (Fig. 2).  The wave moves 

outward at the speed-of-light (roughly 186,000 miles-per-second).  As a result, it has a wavelength (i.e., 

the distance between crests of the wave) that is inversely related to its frequency.  For example, a 1-Hz 

frequency has a wavelength of millions of miles, whereas a 1 million-Hz (or 1 megahertz (MHz) 

frequency has a wavelength of several hundred feet and a 100-MHz frequency has a wavelength of 

about 6 feet. 

 

All of the known frequencies of E-M waves or fields are represented in the E-M spectrum, ranging 

from DC (zero frequency) to the highest frequencies such as gamma and cosmic rays.  The E-M 

spectrum includes X-rays, visible light, microwaves, and television and radio frequencies among many 

others.  Moreover, all E-M field are force fields that carry energy through space and are capable of 

producing an effect at a distance.  These fields have characteristics of both waves and particles.  
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Depending on what types of experiments one does to investigate light, radio waves, or any other part of 

the E-M spectrum, one will find exit waves or particles called "photons". 

 

A photon is a tiny packet of energy that has no measurable mass.  The greater the energy of the 

photon, the greater the frequency associated with its waveform.  The human eye detects only a narrow 

band of frequencies within the E-M spectrum (i.e., that of visible light).  One photon gives up its energy 

to the retina in the back of the eye, which converts it into an electrical signal in the nervous system that 

produces the sensation of light. 

 

Table 1 shows the usual classification of E-M fields in terms of their frequency of oscillation, 

ranging from DC through extremely low frequency (ELF), low frequency, radio frequency (RF), 

microwave and radar, infrared, visible light, ultraviolet, X-rays, and gamma rays.  For oscillating fields, 

the higher the frequency, the greater the energy. 

 

Endogenous fields (i.e., those produced within the body) are to be distinguished from exogenous 

fields (those produced by sources outside the body).  Exogenous E-M fields can be classified as either 

natural (such as the Earth's geomagnetic field) or artificial (e.g., power lines, transformers, appliances, 

radio transmitters, and medical devices).  The term "electro-pollution" refers to artificial E-M fields that 

may be associated with health risks. 

 

In radiation biophysics, an E-M field is classified as "ionizing" if its energy is high enough to 

dislodge electrons from an atom or molecule.  High-energy, high-frequency forms of E-M radiation,such 

as gamma rays and X-rays are strongly ionizing in biological matter.  For this reason, prolonged 

exposure to such rays is harmful.  Radiation in the middle portion of the frequency and energy spectrum 

---such as visible and especially ultraviolet light -- is weakly ionizing (i.e., it can be ionizing or not, 

depending on the target molecule).  Although it has long been known that exposure to strongly ionizing 

E-M radiation can cause extreme damage in biological tissues, only recently have epidemiological 

studies and other evidence implicated long-term exposure to non-ionizing, exogenous E-M fields (such 

as those emitted by power lines) in increased health hazards.  These hazards may include an increased 

risk in children of developing leukemia (Bierbaum and Peters, 1991; Nair et al., 19 Wilson et al., 

1990a). 

 

However, it also has been discovered that oscillating non-ionizing E-M fields the ELF range can 

have vigorous biological effects that may be beneficial and thus non-harmful (Becker and Marino, 1982; 

Brighton and Pollack, 1991).  This discovery is a cornerstone in the foundation of BE-M research and 

application. 

 

Specific changes in the field configuration and exposure pattern of low-level E-M fields can produce 

highly specific biological responses.  More intriguing is that some specific frequencies have highly 

specific effects on tissues in the body just as drugs have their specific effects on target tissues.  The 

actual mechanism by which E-M fields produce biological effects is under intense study.  Evidence 

suggests that the cell membrane may be one of the primary locations where applied E-M fields act on 

the cell.  E-M forces at the membrane outer surface could modify ligand-receptor interactions (e.g., the 

binding messenger chemicals such as hormones and growth factors to specialized cell membrane 

molecules called receptors), which in turn would alter the state of large membrane molecules that play a 

role in controlling the cell's internal processes (Tenforde and Kaune, 1987).  Experiments to establish 

the full details of a mechanistic chain of events such as this, however, are just beginning. 

 

Another line of study focuses on the endogenous E-M fields.  At the level of body tissues and 

organs, electrical activity is known to exhibit Macroscopic patterns that contain medically-useful 

information.  For example, the diagnostic procedures of electroencephalography (EEG) and 
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electrocardiography are based on detection of endogenous E-M fields produced in the central nervous 

system and heart muscle, respectively.  Taking the observations in these 2 systems a step further, current 

BE-M research is exploring the possibility that weak E-M fields associated with nerve activity in other 

tissues and organs might also carry information of diagnostic value.  New technologies for constructing 

extremely sensitive E-M transducers (e.g., magnetometers and electrometers) and for signal processing 

recently have made this line of research feasible. 

 

Recent BE-M research has uncovered a form of endogenous E-M radiation in the visible region of 

the spectrum that is emitted by most living organisms ranging from plant seeds to humans (Chwirot et 

al., 1987, Mathew and Rumar, press, Popp et al., 1984, 1988, 1992).  Some evidence indicates that this 

extremely low-level light -- known as biophoton emission -- may be important in bioregulation, 

membrane transport, and gene expression.  It is possible that the effects (both beneficial and harmful) of 

exogenous fields may be mediated by alterations in endogenous fields.  Thus, externally applied E-M 

fields from medical devices may act to correct abnormalities in endogenous E-M fields characteristic of 

disease states.  Furthermore, the energy of the biophotons and processes involving their emission as well 

as other endogenous fields on the body may prove to be involved in energetic therapies (such as healer 

interactions). 

 

At the cutting edge of BE-M research lies the question of how endogenous body E-M fields may 

change as a result of changes in consciousness.  The recent formation and rapid growth of a new society 

-- the International Society for Study of Subtle Energies and Energy Medicine -- is indicative of the 

growing interest in this field.1 

 

Figure 3 illustrates several types of E-M fields of interest in BE-M research. 

 

 

Medical Applications of Bioelectromagnetics 
 

Medical research applications of BE-M began almost simultaneously with Michael Faraday's 

discovery of electromagnetic induction in the late 1700s.  Immediately thereafter came the famous 

experiments of the 18
th

 century physician and physicist Luigi Galvani, who showed with frog legs that 

there was a connection between electricity and muscle contraction.  This was followed by the work of 

Alessandro Volta, the Italian physicist whose investigation into electricity led him to correctly interpret 

Galvani's experiments with muscle, showing that the metal electrodes and not the tissue generated the 

current. 

 

From this early work came a plethora of devices for the diagnosis treatment of disease, using first 

static electricity, then electrical currents, and then later frequencies from different regions of the E-M 

spectrum.  Like other treatment methods, certain devices were seen as unconventional at first only to 

become widely accepted later.  For example, many of the medic devices that make up the core of 

modern, scientifically-based medicine (such as x-ray devices) at one time were considered highly 

experimental. 

 

Most of today's medical E-M devices use relatively large levels of electrical, magnetic, or E-M 

energy.  The main topic of this chapter, however, is the use the non-ionizing portion of the E-M 

spectrum -- particularly at low levels -- which is the focus of BE-M research. 

 

Non-ionizing BE-M medical applications may be classified according to whether they are thermal 

(heat producing in biologic tissue) or nonthermal.  Thermal applications of non-ionizing radiation (i.e., 

application of heat) include RF hyperthermia, laser and RF surgery, and RF diathermy. 
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The most important BE-M modalities in alternative medicine are the nonthermal applications of non-

ionizing radiation.  The term "nonthermal" is used with 2 different meanings in the medical and 

scientific literature.  Biologically (medically) nonthermal means that it "causes no significant gross 

tissue heating".  This is the most common usage.  Physically (or scientifically), nonthermal means 

"below the thermal noise limit at physiological temperatures".  The energy level of thermal noise is 

much lower than that required to cause heating of tissue.  Thus, any physically nonthermal application is 

automatically biologically nonthermal. 

 

All of the nonthermal applications of nonionizing radiation are nonthermal the biological sense.  

That is, they cause no significant heating of tissue.  Some of the newer, unconventional BE-M 

applications are also physically nonthermal.  A variety of alternative medical practices developed 

outside the United States employ nonionizing E-M fields at nonthermal intensities.  For instance, 

microwave resonance therapy -- which is used primarily in Russia -- employs low-intensity (either 

continuous or pulse-modulated), sinusoidal microwave radiation to treat a variety of conditions 

including arthritis, ulcers, esophagitis, hypertension, chronic pain, cerebral palsy, neurologic disorders, 

and side effects of cancer chemotherapy (Devyatkov et al., 1991).  Thousands of people in Russia also 

have been treated by specific frequencies of extremely low-level microwaves applied at certain 

acupuncture points. 

 

The mechanism of action of microwave resonance therapy is thought to involve modifications in cell 

membrane transport or production of chemical mediator or both.  Although a sizable body of Russian-

language literature on this technique already exists, no independent validation studies have been 

conducted in the West.  However, if such treatments prove to be effective, current views on the role of 

information and thermal noise (i.e., order and disorder) in living systems, which hold that biological 

information is stored in molecular structures may need revision. 

 

It may be that such information stored at the level of the whole organism in the endogenous E-M 

field, which may be used informationally in biological regulation and cellular communication (i.e., not 

due to energy content or power intensity).  If exogenous, extremely low-level nonionizing fields with 

energy contents well below the thermal noise limit produce biological effects, they may be acting on the 

body in such a way that they alter the body's own field.  That is to say, biological information would be 

altered by the exogenous E-M fields.  The 8 major new (or "unconventional") applications of 

nonthermal, nonionizing E-M fields are as follows: 

 

1. Bone repair. 

2. Nerve stimulation. 

3. Wound healing. 

4. Treatment of osteoarthritis. 

5. Electroacupuncture. 

6. Tissue regeneration. 

7. Immune system stimulation. 

8. Neuroendocrine modulations 

 

These applications of BE-M and the evidence for their efficacy are discussed the following section. 

 

 

Research Base 
 

Applications 1-5 above have been clinically tested and are in limit clinical use.  On the basis of 

existing animal and cellular studies, applications 6-8 offer the potential for developing new clinical 

treatments.  But clinical trials have not yet been conducted. 
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Bone Repair 
 

3 types of applied E-M fields are known to promote healing of nonunion bone fractures (i.e., those 

that fail to heal spontaneously): 

 

● Pulsed E-M fields (PE-MFs) and sinusoidal E-M fields (AC fields). 

● DC fields. 

● Combined AC-DC magnetic fields tuned to ion-resonant frequencies (these are extremely low-

intensity, physically nonthermal field (Weinstein et al., 1990).  

 

Approval of the U.S. Food and Drug Administration (FDA) has been obtained on PE-MF and DC 

applications and is pending for the AC-DC application.  In PE-MF AC applications, the repetition 

frequencies used are in the ELF range (Bassett, 1989).  In DC applications, magnetic field intensities 

range from microgauss to 100 gauss (G), and electric currents range from less than 0.1 microampere to 

milliamperes (Baranowski and Black, 1987).  FDA approval of these therapies covers only their use to 

promote healing of nonunion bone fractures -- not to accelerate routine healing of uncomplicated 

fractures. 

 

Efficacy of E-M bone repair treatment has been confirmed in double-blind clinical trials (Barker et 

al., 1984; Sharrard, 1990).  A conservative estimate is that as of 1985 more than 100,000 people had 

been treated with such devices (Bassett et al., 1974, 1982; Brighton et al., 1979, 1981; Goldenberg and 

Hansen, 1972; Hinsenkamp et al., 1985). 

 

Stimulation and Measurement of Nerve Activity 
 

These applications fall into the following 7 categories: 

 

1. Transcutaneous Electrical Nerve Stimulation (TENS).  In the medical application, 2 electrodes 

are applied to the skin via wires attached to a portable electrical generating device which may 

be clipped to the patient's belt (Hagfors and Hyme, 1975).  Perhaps more than 100 types of 

FDA-approved devices in this category are currently available and used in physical therapy for 

pain relief.  All of them operate on the same basis. 

 

2. TransCranial ElectroStimulation (TCES).  These devices are similar to the TENS units.  They 

apply extremely low currents (below the nerve excitation threshold) to the brain via 2 

electrodes applied to the head are used for behavioral/psychological modification (e.g., to 

reduce symptom of depression, anxiety, and insomnia) (Shealy et al., 1992).  A recent meta-

analysis covering at least 12 clinical trials selected from more than published reports found that 

TCES can alleviate anxiety disorders (Klawansk et al., 1992).  With support from the National 

Institutes of Health (NIH), TCES is under evaluation for alleviation of drug dependence. 

 

3. Neuromagnetic stimulation.  In this application which has both diagnostic and therapeutic uses, 

a magnetic pulse is applied non-invasively to a part of the patient's body to stimulate nerve 

activity.  For diagnostic use, a pulse is applied to the cerebral cortex, and the patient's 

physiological responses are monitored to obtain a dynamic picture of the brain-body interface 

(Hallett and Cohen, 1989).  As a treatment modality, it is used in lieu of electroshock therapy 

to treat certain types of affect disorder (e.g., major depression) and seizures (Anninos and 

Tsagas, 1991).  Neuromagnetic stimulation also is used in nerve conduction studies for 

conditions such as carpal tunnel syndrome. 
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4. Electromyography.  This diagnostic application detects electrical potentials associated with 

muscle contraction.  Specific electric patterns have been associated with certain abnormal 

states (e.g., denervated muscle).  This method -- along with electromyographic biofeedback -- 

is being us to treat carpal tunnel syndrome and other movement disorders. 

 

5. Electroencephalography.  This neurodiagnostic application detects brainwaves.  Coupled with 

EEG biofeedback, it is used to treat a variety of conditions such as learning disabilities, 

attention deficit and hyperactivity disorders, chronic alcoholism, and stroke. 

 

6. Electroretinography.  This diagnostic application monitors electrical potentials across the retina 

to assess eye movements.  This is one of the few methods available for noninvasive monitoring 

of rapid eye movement (RE-M) during sleep. 

 

7. Low-energy emission therapy.  This application uses an antenna positioned in the patient's 

mouth to administer amplitude-modulated fields.  It has been shown to affect the central 

nervous system.  Pilot clinical studies show efficacy in treating insomnia (Hajdukovic et al., 19 

and hypertension (Pasche et al., 1989). 

 

Soft-tissue Wound Healing 
 

The following studies have demonstrated accelerated healing of soft-tissue wounds using DC, PE-

MF, and electrochemical modalities: 

 

● When wound healing is abnormal (i.e., retarded or arrested), electric or magnetic field applications 

may trigger healing to occur.  A revue of several reports indicates that fields may be useful in 

this regard (Lee al., 1993; Vodovnik and Karba, 1992). 

 

● PE-MFs have been used clinically to treat venous skin ulcer Results of several double-blind 

studies showed that PE-MF stimulation promote cell activation and cell proliferation through 

an effect on the cell membrane -- particularly on endothelial cells (Ieran et al., 1990; Stiller et 

al., 1992).  ELF and RF fields are applied to accelerate wound healing.  Since skin wounds 

have unique electrical potentials and currents, stimulation of these electrical factors by a 

variety of exogenous E-M fields can aid in healing process by causing dedifferentiation (i.e., 

conversion to a more primitive form) of the nearby cells followed by accelerated cell 

proliferation (O'Connor et al., 1990).  

 

● An electrochemical treatment that provides scar-less regenerative wound healing uses electricity 

solely to introduce active metallic ions (such as silver) into the tissue.  The electric field plays 

no role itself (Becker, 1987, 1990, 1992). 

 

● PE-MF increases the rate of formation of epithelial (skin) cells in partially-healed wounds (Mertz 

et al., 1988). 

 

● AC E-M fields promote the repair of injured vascular network (Herbst et al., 1988).  

 

● E-M devices have been patented for treating atherosclerotic lesions (i.e., small blood clots that 

build up on the walls of arteries an cause cardiovascular disease) and to control tissue growth 

(Gordon, 1986; Liboff et al., 1992b).  
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Osteoarthritis 
 

In a recent clinical trial using a double-blind, randomized protocol with placebo control, 

osteoarthritis (primarily of the knee) treated noninvasively by pulsed 30-Hz, 60-G PE-MFs showed the 

treatment group improved substantial more than the placebo group (Trock et al., 1993).  It is believed 

that applied magnetic fields act to suppress inflammatory responses at the cell membrane level 

(O'Connor et al., 1990). 

 

Electro-acupuncture 
 

Electrical stimulation via acupuncture needles is often used as an enhancement or replacement for 

manual needling.  Clinical benefits have been demonstrate for the use of electrical stimulation (electro-

stimulation) in combination w acupuncture as well as for electro-stimulation applied directly to 

acupuncture points. 

 

As an enhancement of acupuncture, a small-scale study showed electrostimulation with acupuncture 

to be beneficial in the treatment of post-operative pain (Christensen and Noreng, 1989).  Other 

controlled studies have shown good success in using electro-stimulation with acupuncture in the 

treatment of chemotherapy-induced sickness in cancer patients (Dundee and Ghaly, 1989).  In addition, 

electrical stimulation with acupuncture was recently shown to be beneficial in the treatment of renal 

colic (Lee et al. 1992). 

 

As a replacement for acupuncture, electro-stimulation applied in a controlled study to acupuncture 

points by a TENS unit was effective in inducing uterine contractions in post-term pregnant women 

(Dunn and Rogers, 1989).  Further, research with rats has shown that electro-stimulation at such points 

can enhance peripheral motor nerve regeneration (McDevitt et al., 1987) and sensory nerve sprouting 

(Pomeranz et al., 1984). 

 

Regeneration 
 

Animal research in this area indicates that the body's endogenous E-M fields are involved in growth 

processes, and that modifications of these fields can lead to modest regeneration of severed limbs 

(Becker, 1987; Becker and Spadero, 1972; Smith, 1967).  Russian research and clinical applications -- 

all with studies now under way in the United States -- indicate that low-intensity microwaves apparently 

stimulate bone marrow stem cell division and may be useful in enhancing the effects of chemotherapy 

by maintaining the formation and development (or hematopoiesis) of various types of blood cells 

(Devyatk et al., 1991). 

 

The following studies are also relevant to the use of BE-M for regeneration: 

● PE-MF applications to promote peripheral nerve regeneration (Orgel et al., 1992; Sisken, 1992). 

● The "diapulse" method of using pulsed, high-frequency E-M fields for human wrist nerve 

regeneration (Wilson et al., 1974). 

● DC applications to promote rat spinal cord regeneration (Fehlings et al., 1992; Hurlbert and Tator, 

1992). 

● Swedish work showing that BE-M promotes rat sciatic nerve regeneration (Kanje and Rusovan, 

1992; Rusovan and Kanje, 1991, 1992; Rusov et al., 1992). 
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Immune System 
 

During the past 2 decades, the effects of E-M exposure on the immune system and its components 

have been extensively studied.  While early studies indicated that long-term exposure to E-M fields 

might negatively affect the immune system, there is promising new research showing that applied E-M 

field may be able to beneficially modulate immune responses. 

 

For example, studies with human lymphocytes show that exogenous E-M or magnetic fields can 

produce changes in Calcium transport (Walleczek, 1992) and cause mediation of the mitogenic response 

(i.e., the stimulation of the division of cellular nucleus certain types of immune cells begin to divide and 

reproduce rapidly in response to certain stimuli or mitogens).  This finding has led to research 

investigating the possible augmentation by applied E-M fields of a type of immune cell population 

called 'natural killer cells', which are important in helping the body fight against cancer and viruses 

(Cadossi et al., 1988a, 1988b; Cossarizza et al., 1989a, 1989b, 1989c). 

 

Potential Neuroendocrine Modulations 
 

Low-level PE-MFs have typically been shown to suppress levels of melatonin, which is secreted by 

the pineal gland and is believed to regulate the body's inner clock (Lerchl et al., 1990; Wilson et al., 

1990b).  Melatonin as a hormone is oncostatic (i.e., it stops cancer growth).  Thus, if melatonin can be 

suppressed by certain magnetic fields, it also may be possible to employ magnetic fields with different 

characteristics to stimulate melatonin secretion for the treatment of cancer.  Other applications may 

include use of E-M fields to affect melatonin secretion to normalize circadian rhythms in people with jet 

lag and sleep cycle disturbances. 

 

Table 2 provides an overview of selected citations to the refereed literature for these applications. 

 

 

Future Research Opportunities 
 

Although to date there is an extensive base of literature on the use of BE-M for medical applications, 

the overall research strategy into this phenomenon has been quite fragmented.  Because of BE-M's 

potential for the treatment of wide range of conditions, an integrated research program is needed that 

includes both basic and clinical research in BE-M.  These 2 approaches should be pursued vigorously 

and simultaneously along parallel tracks. 

 

Basic research is needed to refine or develop new BE-M technologies with the aim of establishing 

the fundamental knowledge about the body's endogenous E-M fields and how they interact with 

clinically applied E-M fields.  A basic understanding of the BE-M of the human body might provide 

insight into the scientific bioenergetic or bioinformational principles by which other areas alternative 

medicine such as homeopathy, acupuncture, and energetic therapies may function.  Furthermore, 

fundamental knowledge of BE-M  -- principally in the human body -- in conjunction with psycho-

physiological states might he facilitate understanding of mind/body regulation. 

 

Clinical research (including preclinical assessments) is also essential, with the aim of bringing the 

most promising BE-M treatments and diagnostics from limited use into widespread use as quickly as 

possible.  Although a number o BE-M devices show promise as new diagnostics or therapeutics, they 

must be tested on humans to show exactly when they are effective and when they are not.  Moreover, 

measures of clinical effectiveness and safety are required of FDA approval of BE-M medical devices.  
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Ultimately, knowledge about the safety new BE-M medical devices can be ascertained only from the 

appropriate clinic trials. 

 

Basic 
 

The current status of basic research in BE-M may be summarized as follows: 

 

● Nonionizing, nonthermal exogenous E-M fields exert measurable bioeffects in living 

organisms.  In general, the organism's response to applied E-M fields is highly frequency-

specific.  And the dose-response curve is nonlinear (i.e., application of an additional 

amount of the E-M field does elicit a response of equal magnitude; the response eventually 

diminishes no matter how additional E-M stimuli are applied).  Extremely weak E-M fields 

may -- at the proper frequency and site of application -- produce large effects that are either 

clinically beneficial or harmful. 

 

● The cell membrane has been proposed as the primary site of transduction of E-M field 

bioeffects.  Relevant mechanisms may include change in cell-membrane binding and 

transport processes, displacement or deformation of polarized molecules, modifications in 

the conformation of biological water (i.e., water that comprises organisms), and others. 

 

● The physical mechanisms by which E-M fields may act on biomolecules are far too complex to 

discuss here.  However, the following references propose such physical mechanisms: 

Grundler et al., in press; Liboff, 1985, 1991; and Liboff et al., 1991. 

 

● Endogenous nonthermal E-M fields ranging from DC to the visible spectral region may be 

intimately involved in regulating physiologic and biochemical processes. 

 

Consequently, the following pressing needs should be addressed in developing basic BE-M research 

program: 

 

● Standardized protocols for measuring dosages for therapeutically applied E-M fields should be 

established and followed uniformly in BE-M research.  Protocols are needed for 

characterizing (i.e., defining an measuring) E-M field sources (both exogenous and 

endogenous) and E-M parameters of biological subjects.  Such variables must be 

characterized in greater det than is commonly practiced in clinical research.  Artifacts 

caused by ambient E-M fields in the laboratory environment (e.g., from power lines and 

laboratory equipment) must be avoided. 

 

 

The information in this Section is from "Alternative Medicine, Expanding Medical Horizons," a 

report to the Office of Alternative Medicine in National Institutes of Health on Alternative Medical 

Systems and Practices in the United States, 1992. (Charts and footnotes not included.) 

 

The editors -- like a librarian -- cannot provide personal health counseling.  This information is 

provided for educational reference purposes only.  Please find qualified professional assistance if you 

need help making decisions about your health. 
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