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ABSTRACT 

Objective: The aim of this review was to establish whether there is evidence for or against the efficacy of 

static magnets to produce analgesia. 

Methods: A systematic literature review was undertaken of studies that compared the use of static magnets 

with an appropriate control for the treatment of pain. Study methods, their quality, and outcome were also re 

viewed. 

Results: Overall, 13 of the 21 studies reported a significant analgesic effect due to static magnets. Of the 18 

better quality studies with 3 points or more on the quality assessment, 11 were positive and six were negative, 

and in one there was a non-significant trend towards a positive analgesic effect. In two of the negative studies, 

there are concerns over adequacy of magnet power for the type of pain, and in the other study of duration of 

exposure to the magnetic field. If these two studies are excluded on the grounds of inadequate treatment, then 

11 out of 15 (73.3%) of the better quality studies demonstrated a positive effect of static magnets in achieving 

analgesia across a broad range of different types of pain (neuropathic, inflammatory, musculoskeletal, fi-

bromyalgic, rheumatic, and postsurgical). 

Conclusions: The weight of evidence from published, well-conducted controlled trials suggests that static 

magnetic fields are able to induce analgesia. 

INTRODUCTION 

It has been known for some time that the behavior of cer 

tain types of biological materials are influenced by mag 

netic fields.1 Subtle magnetic fields can produce a physio 

logical effect. For example, pico-tesla range electromagnetic 

fields have been shown to have significant effects on nerve 

regeneration.2 Electrical activity exists in the body at all 

times (e.g., the beating heart). The heart generates the largest 

electromagnetic field in the body.3 The mechanical loading 

of bone generates electrical currents. Deposits of magnetic 

material (magnetite) in the human brain have also been de 

scribed.4 

In the past, it was postulated by some that a pathological 

state may result from misalignment of submicroscopic mag 

netic fields from their natural state and that applying a mag 

net allows for a physiological reorientation of order and co 

herence in molecules.5 We now know that the process of 

wound and hard tissue repair involves electric currents. 

Becker and Selden6 proposed the existence of an electro 

magnetic system in the body that controlled tissue healing. 

When the electrical balance of the body is disturbed by an 

injury, an injury current is generated, with the resultant shift 

in the body's current triggering a set of biological repair sys 

tems. As healing progresses, the injury current diminishes 

to zero. It has been noted from space flight that deprivation 

of the electromagnetic wave between the earth's surface and 

the ionosphere leads to abnormal body functioning.7 

The debate on physiologic influence of biomagnetism has 

been somewhat reawakened by more recent epidemiologi-

cal studies8'9 analyzing cancer deaths in relation to electro 

magnetic field (EMF) exposure. A small but significant re 

lation between occupational EMF exposure and leukemia 

was reported,10 and other studies have reported other health 

risks such as male breast cancer, chromosomal abnormali 

ties, and several other health hazards.11 A number of im 

portant studies have concluded a small but significant rela 

tion between childhood domestic EMF and leukemia.12 The 
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general concordance of these results has led many investi 

gators to revisit the EMF problem. 

One of the prices that we pay as technology advances is 

an increase in electromagnetic pollution. Our environment 

of power lines, and ever-increasing mobile phones and com 

puters has led to controversies over the effect of this elec 

tromagnetic pollution on our health. Geomagnetic storms are 

associated with an increase in the number of cases of my-

ocardial infarction.13'14 Small mammals and humans de 

prived of natural geomagnetic oscillations suffer ill health.15 

The dysregulation of these natural fields by technological 

devices emitting artificial fields and radiations have been re 

ported to have adverse effects on health.12-16'17 Electro 

magnetic fields have been shown to alter EEG signals, al 

ter DNA synthesis, reduce melatonin synthesis, reduce 

immune response, increase messenger RNA transcription 

rate, alter enzyme activity, and influence the blood-brain 

barrier. Conversely, positive effects on health have been as 

cribed to magnetic fields of only a few hundred nanoTesla 

with frequencies in the range of 7-8 Hz.18 

If indeed high-energy electromagnetic fields can disrupt hu 

man physiology, it should perhaps challenge us to investigate 

the possible beneficial effects of more subtle magnetic fields 

on human health that have been reported over the centuries.5 

The public acceptance of magnet therapy (and comple 

mentary and alternative medicine [CAM] in general) far out 

weighs its acceptance by the medical community. The 

Japanese have used magnets for years to treat chronic fa 

tigue syndrome, and have suggested that an increase in en 

vironmental electromagnetic pollution and/or progressive 

inability to be energized by the earth's magnetic field18 is 

important in its etiology. The Yellow Emperor's Canon of 

Internal Medicine, some 4,000 years ago, also talks about 

stones, heat, and magnets working over acupuncture merid 

ians. In the last two decades, the Japanese have been using 

magnets to relieve pain. 

It has been established that oscillating electromagnetic 

fields can relieve pain and inflammation,6 but static mag 

nets are motionless magnetic fields, and until recently there 

have been very few studies of the efficacy of static mag 

netic fields in pain. 

There are many anecdotal reports of effective pain relief 

from static magnets from users, including athletes19 and 

physicians,20 and many unpublished reports of increased 

healing and reduced pain by physicians.21"23 In 1938, 

Hansen24 reported pain relief on himself after application of 

a static magnet. Estimated worldwide profits from sales of 

static magnets exceed $5 billion annually. A quest for anal 

gesia would appear to be a major part of these sales. 

METHODS 

A search was performed of scientific journals from 1966 

to November 2004 of the following databases: MEDLINE® 

1966-11/2004, EMBASE 1989-10/2004, LIFE SCIENCES 

1990-10/2004, APPLIED & COMPLEMENTARY MEDI 

CINE 1985-10/2004, SPORTS DISCUSSIONS 1830-10/ 

2004. Search terms used were combinations of: magnets, 

magnotherapy, pain, analgesia, blood flow, and circulation. 

In addition Internet searches were performed in Google us 

ing the same terms. The search resulted in over 170 articles 

and two proceedings. These were all reviewed in detail, in 

particular the randomized double-blind trials. Original arti 

cles were obtained, and all references were scanned for fur 

ther relevant articles. 

The purpose of this article was to critically review the ev 

idence for the efficacy of static magnetic fields in the treat 

ment of pain. 

Study selection 

All articles were included that reported a randomized con 

trolled trial in which subjects with pain were randomly al 

located to either active treatment or placebo. No language 

restrictions were applied. Studies with no statistical com 

parisons were excluded. No exclusions were made for type 

of pain. For each study, trial design, randomization, blind 

ing and handling of dropouts were recorded, inclusion and 

exclusion criteria were also noted, as were details of treat 

ment and control procedures, main outcome measures, and 

study results. 

Number of subjects 

Number of subjects in the key studies ranged from 14 to 

259. Ten studies used 30 or fewer subjects, and four stud 

ies used 31-45 subjects. The remaining studies examined 50 

or more subjects, with six studies testing 100 or more. 

Quality assessment 

The quality of the studies was assessed by the system of 

Jadad et al.25. Points were awarded in the following man 

ner: study described as randomized, one point with an ad 

ditional point for the appropriate method and a deduction of 

one point for an inappropriate randomization method; both 

subject and evaluator blinded to intervention, one point; de 

scription of withdrawals and dropouts, one point. A further 

point was deducted if the blinding procedure was described 

and inappropriate. 

RESULTS 

Description of studies 

The searches revealed 28 possibly relevant studies, 

of which seven were excluded for the reasons given in 

Table I.26"32 

In the 21 remaining studies (Table 2),33~51 subjects had 

the following types of pain: acute pain induced by heat, foot 
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Table 1. Reports of Studies of Static Magnet Therapy for 

Pain Retrieved from Literature Searches but Excluded 

from the Review for Reasons Indicated 

Author (date) Reason for exclusion 

Nakagawa (1975)26 

Shapiro (1987)27 

Fisher (1988)28 

Toysa (1998)29 

Borsa and Ligget (1998)30 

Jacobson et al. (2001)31 

Simoncini et al. (2001)32 

? Controlled or randomized, 

insufficient data 

Case reports only 

Case reports only 

Case reports only 

Single blind 

Electromagnetic fields 

Double-blind, no statistical 

analysis 

pain from plantar fasciitis (two studies), postsurgical foot 

pain (included in Table 3 but excluded from conclusions due 

to absence of statistics), chronic shoulder and neck pain, 

post-polio pain, low back pain (in two studies), postsurgi 

cal wound pain, intractable neuropathic pain (two studies), 

chronic knee (two studies), and back pain, fibromyalgic 

pain, rheumatoid arthritic knee pain, osteoarthritic knee pain 

(two studies), chronic headache, wrist pain (from repetitive 

strain), carpal tunnel syndrome, chronic pelvic pain and 

monthly dysmenorrhea (two studies). 

Subjects were recruited from various sources: a rehabil 

itation clinic,41 healthy volunteers,33'48 patients scheduled to 

undergo surgery,32'38 clinical referral and media announce 

ment through a university-based clinic,43 recruitment from 

medical clinics,35"37'39'42'44'49'50 medical centers combined 

with community-based clinics,46'51 outpatient clinics com 

bined with volunteers,47 Media Press advertisement (Eccles, 

2004, unpublished data), and volunteers of unspecified 

origin.34'40 

Quality of studies 

Five studies gained the maximum score of 541>43,47,49,5i 

seven studies scored 4 points,34'36'39'45'46'48 six studies 

scored 3 points,32'33'37'38'42'44 one study scored 2 (RSSL 

study, 2001, unpublished data), and the remaining two stud 

ies scored I.35'40 The procedure reported for randomization 

was only reported in 11 of the 21 studies (Table 2). Subject 

blinding was reported on in 20 of the 21 studies and asses 

sor blinding was clearly reported in 16 of the 21, with five 

studies (one is the RSSL study, 2001, unpublished data) not 

clearly stating this.32'35'37'40 

Outcomes 

Overall, 13 of the 21 studies reported a significant anal 

gesic effect due to static magnets. Of the 18 better quality 

studies with 3 points (Tables 2 and 3) or more on the qual 

ity assessment, 11 were positive and six were negative, and 

in one44 there was a nonsignificant trend towards a positive 

analgesic effect. In two of the negative studies, there are ma 

jor concerns over adequacy of magnet power for the type of 

pain (300 gauss for chronic back pain41), a query raised by 

the authors themselves, and duration of exposure (5 min33). 

The latter authors also failed to state the power of the mag 

net used in their study. If these two studies are excluded on 

the grounds of inadequate treatment together with the equiv 

ocal study,44 then 11 out of 15 (73.3%) of the better qual 

ity studies demonstrated a positive effect of static magnets 

in achieving analgesia across a broad range of different types 

of pain (neuropathic, inflammatory, musculoskeletal, fi 

bromyalgic, rheumatic, and post-surgical). Table 3 summa 

rizes all the key studies in more detail, including the study 

designs, quality, number of subjects, methodology, endpoint 

measures, and results. Further detail of the reviewed stud 

ies is given below. 

The positive studies 

Wolsko et al.51 recruited 26 subjects with idiopathic or 

post-traumatic osteoarthritis (OA) of the knee (American 

College of Rheumatology definition for idiopathic OA of 

the knee) with a rating of at least 3 of 10, modified daily 

activities, and need to take analgesics on at least 25 days of 

the month with radiological evidence of OA. Subjects were 

randomly allocated to receive either a magnetic device (de 

signed to provide a field of 850 gauss) or placebo (a spe 

cially designed magnetic device designed to provide a field 

into the body of no more than 0.5 gauss). Pain assessment 

was made at 4 h, and 1 and 6 weeks. Subjects were asked 

to wear the devices at least 6 hours per day (preferentially 

at times when their pain was at its worst). Outcome mea 

sures were changes in WOMAC (Western Ontario & Mc-

Master Universities Osteoarthritis Index) arthritis index for 

pain, stiffness, and physical function (Table 3). There were 

significant reductions in pain ratings (p = 0.03), global as 

sessment of physical function (p = 0.002), favorable esti 

mates of overall usefulness (p = 0.003), and willingness to 

make a recommendation to a friend (p = 0.005) in the ac 

tive but not in the placebo group at 4 hours, but no differ 

ence between the groups in any of the outcome measures at 

1 and 6 weeks, although compared to baseline there were 

significant changes in scores. The authors postulate that the 

very presence of a "magnetic" placebo may have a bearing 

on the 1- and 6-week results. 

Eccles* studied 35 women with primary dysmenorrhoea. 

A telephone-based enquiry was performed before and after 

random allocation to use of either a specially designed 

unipolar, negative pole to skin, static magnet device (2700 

gauss) or an identical weaker magnetic placebo (140 gauss). 

*Eccles NK. A randomized, double-blinded, placebo-controlled 

pilot study to investigate the effectiveness of a static magnet to re 

lieve dysmenorrhea. J Altern Complement Med 2005 ;in press. 



Table 2. Jadad Scoring System to Measure Methodological Quality 

Harper RSSL Pope 

and Hong Caselli Vallbona Kanai Man Brown Collacott Holcomb Alfano Segal study, Carter Hinman and Weintraub Winemiller Wolsko 

Wright, et al, et al, et al, et al, et al, Weintraub, et al, et al, et al., et al., Kim, et al, 2001, et al, et al, McNally, et al, et ai, et ai, Eccles, 

197733 198234 199735 199936 199837 199938 199939 200040 200041 2OOO42 200143 200144 200145 unpublished 200246 200247 200248 200349 200350 200451 2005? 

Study described as 

randomized 

(includes use 

of words such 

as random, 

randomly and 

randomized) 

Study described as 

double-blinded 

Description of 

withdrawls and 

dropouts 

Method to generate 

sequence of 

randomization 

described 

Method of double-

blinding described 

and appropriate 

(identical placebo, 

active placebo, 

dummy) 

Method to generate 

sequence of 

randomization 

described and 

inappropriate 

(patients were 

allocated 

alternately or 

according to their 

date of birth or 

hospital number) 

Method of double 

blinding described 

and inappropriate 

of (e.g., 

comparison tablet 

with injection etc) 

Total: maximum of 5 

1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 

-1 

4 5 5 

aEccles NK. A randomized, double-blinded, placebo-controlled pilot study to investigate the effectiveness of a static magnet to relieve dysmehorrhea. J Altern Complement Med 2005, in press. 
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Subjects were mailed a randomly selected device with clear 

instructions on how to attach the device. They were asked 

to apply the device 1-2 days before their anticipated next 

menses. Assessment was made by telephone before and af 

ter a complete menstrual cycle. Baseline levels of pain were 

recorded as their usual experience of menstrual pain. None 

of the participants were examined or seen face to face. Level 

of pain was assessed using the McGill Pain and Visual Ana 

logue Scales (VAS). There was a significant reduction (p < 

0.02) in pain in the magnet group compared to the placebo 

group. Pain score differences (McGill pain score before/pain 

score after device) were -17 (-53, 13) (median and in 

terquartile ranges) in the magnet group and -5.0 (-29, 27) 

in the placebo group. A reduction in irritability symptoms 

in the magnet group approached statistical significance (p = 

0.056). 

Weintraub et al.49 performed a multicenter (48 centers in 

27 U.S. states) to examine whether 450-gauss multipolar 

magnetic insoles could reduce the pain associated with dia 

betic peripheral neuropathy. Three hundred and seventy five 

(375) subjects with symptomatic symmetrical sensory and 

motor neuropathy were randomly assigned to wear either 

magnetic or placebo insoles for 4 months (worn 24 hours a 

day). Symptoms had to be constant and present at least 6 

months and refractory to various medications. Daily VAS 

for numbness, tingling and burning were logged. Nerve con 

duction was measured. An assessment of bias and masking 

was also made, and it was determined that there was no sig 

nificant association between the actual treatment received 

and the belief about the treatment received from both sub 

jects and investigators. There was a statistically significant 

decrease in the 3rd and 4th months in burning p < 0.05), 

numbness and tingling (p < 0.05), and exercise-induced 

foot pain (p < 0.05). Fifty percent (50%) of subjects with 

magnets had at least a 30% reduction in severe numbness 

and tingling compared to 25% of patients with the sham de 

vices (p < 0.05). The authors stated that this magnitude of 

the reductions of burning, numbness, and exercise-induced 

pain, especially in the severe cases, was comparable to that 

observed with gabapentin, tramadol, and lamotrigine and 

that no side-effects were reported. There was also a non 

significant trend for less sleep disturbance in the magnet 

group from months 2 to 4. 

Hinman et al.47 reported on 47 subjects with chronic knee 

pain resulting from degenerative disease (physician con 

firmed, mean duration of 11.5 years) in one or both knee 

joints (when both knees were affected, subjects were asked 

to wear the device over the more painful sides). The 

WOMAC index was used to assess pain and functional sta 

tus. Pain was rated in five areas (walking, stair climbing, 

nocturnal, rest, and weight bearing) using an 11-point VAS. 

Difficulty performing 17 daily activities was rated using a 

5-point Likert scale. A 15-meter walk test was used to as 

sess subject's gait speed. Magnetic devices were 4 X unipo 

lar neodymium-iron-boron discs yielding an approximate 

surface power of 1600 gauss each. After 2 weeks, subjects 

wearing magnets demonstrated greater improvements (60%) 

in pain (p = 0.002), 45% increase in physical function (p = 

0.01), and 10% improvement in gait speed (p = 0.042) com 

pared with placebo. 

Segal et al.45 studied 64 patients with rheumatoid arthri 

tis who despite medications had persistent knee pain by tap 

ing either static magnets (190 millitesJa [mT], 1900 gauss) 

or placebos (one steep field as opposed to four steep field 

gradients in the active treatment group) to the knee for 1 

week. Control devices looked identical except that they con 

tained only one instead of four magnets (72 mT, 720 gauss). 

Subjects had to meet the 1987 criteria of the American 

Rheumatism Association classification of rheumatoid arthri 

tis and had to have a baseline pain score of at least 40/100 

on a VAS. Assessments of disease activity, ESR, CRP, range 

of motion, examination for tenderness and swelling, pa 

tients' assessment of physical function and the The Modi 

fied Health Assessment Questionnaire (MHAQ) for diffi 

culty with activities of daily living were also assessed. These 

assessments were made at 1 h, 1 day, and 1 week after plac 

ing the devices in situ. Each subject was also give a pain di 

ary and asked to log their pain scores in the morning and 

evening each day. Baseline pain scores in treatment and con 

trol groups were similar (61/100 and 63/100, respectively). 

A greater reduction in reported pain was sustained through 

the 1-week follow-up (40.4% and 25.9%) and corroborated 

with the diary pain scores (p < 0.0001 for each versus base 

line). However, comparison between the two groups demon 

strated a statistically insignificant difference (p < 0.23). 

They found a significant reduction in pain in the magnet 

group (p < 0.0001). Subjects in the active treatment group 

also reported a reduction in global disease activity of 33% 

as compared with a 2% decline in the control group (p < 

0.01). After 1 week, 68% of the treatment group reported 

feeling much better, compared with 27% of the control 

group. No significant differences were measured in serum 

inflammatory markers. In this study both test and placebo 

magnets were active magnets, which may have contributed 

to the lack of statistical difference despite the occurrence of 

significant pain reduction compared to controls without 

magnets. A 3-month follow-up questionnaire indicated even 

greater improvement. The authors admit to a dose-compar 

ative study rather than a placebo-controlled study. 

Alfano et al.43 studied the effects of magnetic and placebo 

mattresses on the pain of fibromyalgia. All 119 subjects met 

the 1990 American College of Rheumatology criteria for fi 

bromyalgia. The subjects were divided randomly into four 

groups. Subjects in Functional group A were exposed to a 

mattress of 3,950 gauss with the magnets arranged in a 

unipolar and uniform manner, whereas those in Functional 

group B were exposed to a mattress of 750 gauss with the 

magnets arranged with varied space and varied polarity. 

Subjects in the two sham groups used mattresses that were 

identical in appearance and texture to the functional pads 

except that they contained inactive magnets. Subjects in the 

usual care group continued with their established treatment 
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bEccles NK. A randomized double-blinded, placebo-controlled pilot study to investigate the effectiveness of a static magnet to relieve dysmenorrhea. J Altern Complement Med 2005; in press. 



504 ECCLES 

regimens. Primary outcome measures were the change in 

pain scores (on an 11-point VAS scale) at 3 and 6 months 

in functional status (fibromyalgia impact questionnaire), 

pain intensity ratings and a tender point pain intensity score 

(summation of pain ratings from palpation of tender points, 

tender point count). A single physician performed the ten 

der point assessment and was blinded to all treatment group 

assignments. There was a significant difference among 

groups in pain intensity ratings (p = 0.03) with Functional 

pad A showing the greatest reduction from baseline at 6 

months. All four groups showed a decline in the number of 

tender points, but the difference in this decline among the 

groups was not quite statistically significant (p = 0.072). 

Whilst there was a significant reduction in pain intensity in 

Functional group A, the trend for improvement in functional 

improvement in the active treatment groups was not signif 

icant (p = 0.23). 

A randomized double-blind crossover study42 compared 

the effect of a quadripolar static magnet device, 200 mT 

(2000 gauss), against an identical nonmagnetic placebo on 

54 patients with chronic back and knee pain. Diagnosis was 

based on physical and radiographic findings. All patients un 

derwent x-rays of the lumbar spine to demonstrate evidence 

of degenerative disc or joint disease. Patients with knee pain 

also received x-rays of the affected knee. All 13 patients 

with knee pain in the study had confirmed osteoarthritis. Pa 

tients were randomly assigned to one of two treatments; ei 

ther magnet or placebo and then these treatments were re 

versed after a 7-day washout period and 24-h reassessment 

of pain scores. Outcome measures were pain scores as de 

termined by VAS and a verbal rating scale (VRS). Pain as 

sessments were made after 1,3, and 24 h after the device 

application. The magnet group was found to have a signif 

icant reduction of pain scores compared with the placebo 

group (p = 0.030). 

A 4-week application of a 500-gauss unidirectional sta 

tic magnets to trigger points for 24 h a day in 14 women 

with chronic pelvic pain of nonspecified duration. This was 

conducted as a 2-week double-blinded study with a 2-week 

single-blinded extension. Pain was assessed by McGill pain 

inventory and the Pain disability index. The study demon 

strated a 50% reduction in the level of pain in 60% of sub 

jects after 4 weeks compared with a 33% reduction in the 

level of pain after 2 weeks. This study indicates that dura 

tion of exposure, as well as field strength may be important 

considerations in the study of chronic pain syndromes.40 

A randomized double-blind placebo controlled crossover 

study on 19 subjects with Diabetic painful peripheral neu 

ropathy using multipolar magnetic foot pads (475 gauss) was 

conducted over a period of 4 months by Weintraub.39 All 

patients had failed to improve with conventional pharma 

cological treatments (e.g., analgesics, NSAIDs, anticonvul-

sants, tricyclics). Acupuncture had also been tried in a few 

individuals. Ten subjects had diabetic peripheral neuropa 

thy, and nine had nondiabetic peripheral neuropathy. The 

study design entailed four phases. After initial neurologic 

and electrodiagnostic evaluation, patients randomly received 

an active magnetic foot insole for 1 foot and a similar ap 

pearing sham insole on the other foot. Subjects scored their 

pain in both feet by a VAS twice a day. After 30 days, the 

sides of the active and sham insoles were switched for an 

additional 4 weeks. At the end of this month, the subjects 

received two new active magnetic insoles (475 gauss) and 

continued for a further 8 weeks rating their pain level twice 

daily. No new pharmacologic interventions were allowed. 

Patients were evaluated on a monthly basis by the same as 

sessor. Motor, sensory, and reflex functions were also as 

sessed. Nerve-conduction velocities were also investigated 

in the common peroneal and posterior tibial nerves. Im 

provement in the magnetic group was significantly more 

pronounced in the diabetic cohort (90%) versus placebo 

(33%) at the end of 4 months (p < 0.02). Severe axonal dam 

age was demonstrated in the diabetic cohort compared with 

only mild demyelinating changes in the nondiabetic group 

and these differences seemed to be predictive of clinical suc 

cess and responsiveness. 

Man et al.38 looked at the effect of unidirectional (nega 

tive pole against the skin) static ceramic magnet patches of 

150^400 gauss over a 14-day period in 20 patients who had 

undergone surgical liposuction. The same surgeon performed 

all the procedures. The devices were applied immediately 

postoperatively overlying the areas that had been suctioned 

and left in place for 14 days. The treated areas were assessed 

at day 1, 2, 3, 4, 7, and 14 postsurgery by the same blinded 

observer. Discoloration and edema were assessed on a scale 

of 1 to 10, and pain was assessed by a VAS. Several obser 

vations were made including significantly less discoloration 

at days 1, 2, and 3 and significantly less edema at days 1-4 

in the magnet group compared to controls. There was sig 

nificantly less pain between days 1 and 7 (37%-65% reduc 

tion) compared with the control group and this was confirmed 

by the consumption of less analgesics in the magnet group. 

Kanai et al.37 studied 85 patients with low-back pain (du 

ration not specified; the pain being confirmed by thermal 

imaging) and 22 controls. The 180-mT (1800 gauss) small 

samarium-cobalt magnets were applied to painful regions 

for 3 weeks. Dummy magnets of 10 mT (100 gauss) applied 

to the control subjects in the same region. Pain was assessed 

at 1, 2, and 3 weeks by VAS and by thermal imaging. Mag 

nets compared with dummy magnets (10 mT) improved low 

back pain significantly after 1 week. This improvement was 

associated with a significant increase in the lowest temper 

atures on thermographic images at 2 and 3 weeks. The au 

thors suggested that the reduction in pain correlated with a 

gradual increase in blood flow. 

Vallbona et al.'s study36 recruited 50 patients with post-

polio syndrome (pain syndrome notoriously difficult to treat, 

associated with diffuse muscle and joint pains in 76% of 

sufferers and increased susceptibility to nociceptive stimuli) 

who reported muscular and arthritic pain. All patients had 

significant pain for at least 4 weeks. Assessment of pain was 

made by palpation of trigger points before and after appli-
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cation of the device. Magnetic devices were multipolar and 

had 300-500 gauss power. Placebos were identical but with 

inactive magnets. Baseline pain levels were also assessed by 

the McGill Pain Inventory. Only one area of reported pain, 

that being most sensitive to palpation, was evaluated, al 

though multiple sites may have been present. An active trig 

ger point associated with the site of pain was elicited by 

pressure with a blunt object. Patients were asked to rate their 

pain on palpation on a scale of 1-10. A randomly chosen 

device was then taped over the area for 45 min; thereafter, 

it was removed and pain reassessed at the trigger point. Pa 

tients who received the active device experienced an aver 

age pain score decrease of 4.4 ± 3.1 (p < 0.0001) on the 

10-point scale. Those with the placebo devices experienced a 

decrease of 1.1 ± 1.6 (p < 0.005). The proportion of patients 

in the active device group who reported a pain score decrease 

greater than the average placebo effect was 76%, compared 

with 19% in the placebo device group (p < 0.0001). 

A double-blinded study crossover trial on a sample of 107 

women, 18-45 years old, with regular menstrually related 

pelvic pain was conducted with an outcome measure of a 5-

point pain assessment scale completed three times a day dur 

ing menses. This study showed a small but significant re 

duction (p < 0.05) in pain compared with placebo on days 

2 and 3 of the menses after application of a specially de 

signed neodymium magnet (2000 gauss) was applied to the 

pubic region at the time of onset of pain (RSSL study, 2001, 

unpublished data). The same device was tested more re 

cently as a randomized double blind investigation (Eccles, 

2005).* 

The negative studies 

Winemiller et al.50 randomly assigned 101 subjects with 

plantar fasciitis to receive cushioned insoles with active 

magnets (192-gauss surface measurement) or placebo in 

soles. Active or sham insoles were worn for at least 4 hours 

a day for 4 days a week for 8 weeks. Pain was logged daily 

by VAS and assessed at 4 and 8 weeks. Impact on work per 

formance and enjoyment was also measured. Effectiveness 

of blinding was confirmed at 4 and 8 weeks. No significant 

difference was found in any of the outcome measures be 

tween the two groups. Both groups reported a significant re 

duction in morning foot pain intensity. In most studies re 

viewed here that demonstrate a positive effect analgesic 

effect, magnetic strengths of at least 400 gauss were used, 

so the magnetic power of 192 gauss used in this study may 

have had a bearing on the outcome. In this study, insoles 

were picked randomly out of a box but given the mixture of 

magnetic and nonmagnetic insoles, no comment was made 

as to how possible magnetic adherence may have affected 

the process of randomization. 

Pope and McNally46 investigated the effects of magnets 

on self-identified repetitive strain injury of the wrist in col 

lege students. Thirty subjects were randomly assigned to re 

ceive magnetic bracelets (single disc magnet of 2450 gauss, 

no surface power given), sham bracelets (with magnets re 

moved) or no-treatment controls. Assessment was made of 

number of words typed from a standard text in 4 min and 

pain rating before and after a 30-minute period of treatment. 

Both magnet and placebo groups had similar significantly 

greater improvement than the no-treatment group both in 

pain reduction and in number of words typed. There were 

no comments by the authors as to whether pain was always 

present on typing, of chronicity of pain in the subjects or 

whether the baseline level of pain was the same in both 

groups. Thirty minutes was a relatively short time for treat 

ment exposure and may have influenced the results. 

Thirty patients with pain attributable to carpal tunnel syn 

drome were randomly allocated to 1000-gauss magnets ap 

plied over the region of pain or sham non-metallic devices. 

Exclusions were made if painkillers had been taken within 4 

h of the test or if no pain was present at the time of treatment. 

Pain was scored using VAS and McGill pain questionnaire at 

45 min and then after a 2-week period. Both groups had a sig 

nificant reduction in pain at 45 min compared with baseline 

levels, and this difference persisted at 2 weeks.46 

Kim44 investigated the efficacy of magnetic headbands 

for the treatment of chronic primary headache. Nineteen (19) 

patients with chronic primary headache (54% experienced 

headache 3-6 times a week with each episode lasting at least 

4 hours). Patients were randomized to magnets (six patients) 

or placebo (eight patients) or their standard treatment. Pain 

was assessed by VAS at five time points at weekly inter 

vals. The magnet group received a headband containing two 

ceramic magnetic discs each of 850-1100 gauss (surface 

measurement). No description is given of the placebo. The 

devices were worn for 30 minutes daily for 4 weeks at a 

regular time (and therefore not necessarily at the time of 

pain). No description is given of headache frequency. Al 

though the subjects in the magnet group experienced the 

highest improvement in their headache (60.2%) compared 

to placebo (47.9%), this apparent difference was not statis 

tically significant. There was a reduction in analgesic con 

sumption in the magnet group 36.1% compared with an in 

crease in consumption in the placebo group, +9.6%. The 

study employed particularly small numbers and despite the 

lack of statistical significance showed some positive trends 

in favor of magnet-induced analgesia. 

Collacott et al.41 used a randomized placebo control pro 

cedure to compare the effect of a 300-gauss bipolar mag 

nets with an identical sham magnet. Twenty (20) patients 

were studied with chronic back pain due to degenerative dis 

ease and this was confirmed radiographically beforehand. 

Their pain was assessed using a VAS and the McGill pain 

inventory. Range of motion of the lumbosacral spine was 

also assessed by the same observer. All subjects followed 

the treatment protocol for 2 weeks: 1 week with magnets 

and 1 week with sham devices, with a 1-week washout pe 

riod between the two treatment weeks. Devices were applied 

for 6 hours per day, 3 days a week. Assessments were made 

after the first day of treatment and then after each week. The 
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researchers were unable to demonstrate a statistically sig 

nificant effect of magnets compared to sham treatments on 

any of the outcome measures. 

Caselli et al.35 studied 40 patients with plantar fasciitis 

pain of the foot. Subjects were randomly assigned to receive 

magnetic insoles or nonmetallic shams. Six patients were 

lost to follow-up (five from the placebo group and one from 

the magnet group) but the reasons are not specified. VAS 

was measured at baseline and at 4 weeks, with the subjects 

being asked to indicate the level of pain experience in the 

preceding week. The study was not clearly double-blinded, 

nor was there a description of magnet power. Eleven (11) 

of 19 patients with magnets had improvement in foot func 

tion measurements at 4 weeks compared to nine of 15 with 

the nonmagnetic insole. There are several concerns over this 

study's methodology (Table 2). 

Hong et al.34 studied the effects of magnetic necklaces of 

1300 gauss power on 101 volunteers, 46 males and 55 fe 

males. Forty-nine of the subjects were without pain, but 52 

had chronic neck and shoulder pain periodically or consis 

tently for more than 1 year. They were divided into four 

groups (with pain versus without pain matched with either 

magnetic or nonmagnetic necklaces). Necklaces were worn 

for 24 hours per day for 3 weeks. All subjects were told that 

they would receive a treatment with a magnetic necklace for 

3 weeks. Subjective evaluation of pain was performed be 

fore and at the end of 3 weeks. Results did not reveal a sig 

nificant analgesic effect of the magnetic necklace (52% im 

provement) compared with placebo (44% improvement). 

The significant placebo effect was commented on by the au 

thors who found that almost all their subjects believed that 

their necklaces were magnetized. Interestingly, proximal 

conduction times in the ulnar nerve were significantly re 

duced in subjects without pain but were unchanged in sub 

jects with pain. The authors suggested that this differential 

effect may represent an action on healthy (without pain) 

compared with diseased (patients with pain) nerves. 

A small study to assess pain thresholds to heat in the back 

of the hands of 16 healthy volunteers, before and after ap 

plication of a wrist magnet was performed by Harper and 

Wright.33 The magnetic power of the bracelet was not noted. 

Each volunteer acted as his or her own control, being tested 

five times with and without the bracelet. The order in which 

the bracelets were worn was randomized. They were unable 

to demonstrate a significant change in pain threshold re 

sulting from use of the magnetic device. 

DISCUSSION 

In general the methodological quality of the studies, as 

assessed by the three criteria of the modified Jadad score 

for clinical trials was good with 18 of the 21 trials scoring 

3 or more out of the possible 5. The 21 key trials are out 

lined above in Table 3. 

Magnets were applied as necklaces, footpads, mattresses, 

patches, or straps. Magnet power, where clearly stated, var 

ied from 150 to 3950 gauss. 

Pain relief was generally reported at gauss ratings of 400 

and above. Duration of exposure ranged from 45 minutes to 

prolonged wear for 6 months. Studies demonstrating signif 

icant relief used a minimum exposure of 45 min. Two stud 

ies in which no significant relief was observed used expo 

sure times of 6 hours per day for 3 days on alternate weeks41 

and 4 hours per day for 4 days in the other.50 The former 

study used a magnet of 300 gauss power for treating chronic 

back pain. The latter study used 192-gauss magnets to treat 

plantar fasciitis pain. In both studies too low a magnetic 

power may be an important consideration in the lack of ef 

fect. It is also possible that the intermittent exposure proto 

cols may also have affected the efficacy. Another two stud 

ies showing no effect on pain used short exposure times of 

5 minutes33 and 30 min48 to the magnet. 

One of the problems with static magnet studies is in iden 

tifying the power of the magnet to use. Very few studies, in 

fact, none of the studies reviewed here, gave an estimate of 

the magnetic field penetration. Quoted magnetic power of 

commercial magnets tends to be grossly overestimated.52 

There is, therefore, a need to identify accurately magnet 

power measurement both in terms of the magnet surface 

power and also field penetration. From the current studies, 

it would appear that pain relief was achieved by static mag 

net power of at least 400 gauss. 

It is difficult to perform a truly double blind study using 

magnets because of the obvious interaction of the magnet 

with metallic objects. This makes masking of the placebo 

difficult. As reported by Hong et al.34 most of their subjects 

believed that they were being given a magnetic necklace and 

the authors suggest that this fact alone accounted for the 

44% improvement observed in the placebo group. It may be 

a better approach, when performing magnet studies, to give 

no clue that magnets are being used at all and that the study 

is designed to test a "metallic device." One study on rheuma 

toid arthritic knee pain tried to circumvent this by using a 

magnet of 25% strength of the test magnet (i.e., 500 com 

pared to 2000 gauss) as placebo.45 The "placebo" also pro 

duced significant relief to the degree that there was no sig 

nificant difference between placebo and control. There was, 

however, a significant difference between magnet and non 

magnetic controls. Several of the research groups in this re 

view attempted to circumvent this problem by asking sub 

jects to sign an agreement that they would not try to elicit 

the nature of their device against metallic objects. 

FURTHER CONSIDERATIONS 

Most commercial static magnets have powers of less 

than 1000 gauss (0.1 Tesla). Moreover, gauss readings are 

often found to be much lower than manufacturers' claims 
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(less than 20% of the claimed power in some cases).52 

Also, the surface of a magnet usually has non-uniform 

gauss readings. 

Field flux density is often greater at the edges compared 

with the centre of the magnet.52 The field strength is pro 

portional to the square of the distance from the magnetic 

source. The strength falls off rapidly from the body surface. 

This makes it difficult to assess penetrability. A nonuniform 

field results in tissues after application to the skin surface.53 

Devices that utilise a directional plate can be used to in 

crease magnetic field penetration. The degree of subdermal 

decay also varies with different magnetic alloys.52 

The polarity of the magnet that faces the skin may have 

a differential effect,7 but there is still debate over whether 

application of north or south poles determines the nature of 

the effect. Most of the double blind studies cited in this re 

view have employed the south (negative) pole of the mag 

net adjacent to the skin. According to Vallbona,36 both bipo 

lar (alternating north and south poles in concentric pattern 

or a grid) and unipolar (one pole at the surface applied to 

the skin) magnets are effective in pain relief. Some have hy 

pothesized that multipolar magnets may generate deeper 

field gradient penetration than either unipolar or bipolar 

magnets,20 although as stated above a directional plate can 

be used with a unipolar magnet. 

CONCLUSIONS 

The majority, 11 of 15, of the better quality randomized 

control studies (73.3%) demonstrate an analgesic effect of 

static magnets. Analgesia seemed to be elicited across a 

broad variety of types of pain, including neuropathic, in 

flammatory, musculoskeletal, fibromyalgic, rheumatic, and 

postsurgical pain. None of the studies reported any side ef 

fects with magnets. The weight of evidence from this criti 

cal review suggests that static magnetic fields can elicit an 

analgesic effect. 
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SAFETY 

The evidence that certain electric and magnetic fields aug 

ment DNA synthesis has been met with concern about cancer 

risk. This concern is largely directed at pulsed electromagnetic 

fields and, in particular, continuous exposure to high voltages, 

for example, overhead power lines and electric blankets.54 No 

adverse effects on human health have been observed with sta 

tic magnets up to 2 Tesla or 20,000 Gauss.36'55 Magnetic fields 

of 2 and 7 Tesla produced no teratogenic effects in pregnant 

mice.56 However, some studies have reported effects on young 

animals. It therefore seems prudent to avoid magnets in preg 

nancy and young children less than 3 months.57 It is also rec 

ommended that magnets should be avoided in pacemaker 

wearers, and patients who have metal implants or who wear 

insulin syringe drivers. 

Some researchers have reported the possibility that mag 

netic fields can enhance conventional drug treatments, ne 

cessitating a dose reduction in the latter.58 There is however 

a paucity of research in this area, and clearly more research 

needs to be done to validate this claim. 

As part of future experimental design, researchers need 

to consider carefully magnetic power, magnetic field pene 

tration (and perhaps in this context, magnet polarity), dura 

tion of exposure, type and location of pain, and adequacy 

of placebo masking. Future research should also address the 

important question of whether static magnetic fields have 

any influence on concurrent medications. 

REFERENCES 

1. Reno VR, Nutini LG. Effect of magnetic fields on tissue res 

piration. Nature 1963; 198:203-204. 

2. Turing AM The chemical basis of morphogenesis. Philos Trans 

R Soc Lond Biol Sci 1952;237:37-72. 

3. Eyster JAE, Maresh F, Krasno MR. The nature of the electri 

cal field around the heart. Am J Physiol 1993; 106:574-588. 

4. Kirschvink JL, Kobayashi-Kirscvink A, Woodfors BJ. Mag 

netic biomineralization in the human brain. Proc Natl Acad 

Sci USA 1992;89:7683-7687. 

5. Macklis RM. Magnetic healing, quackery, and the debate about 

the health effects of electromagnetic fields. Ann Intern Med 

1993;118:376-383. 

6. Becker RO, Selden G. The Body Electric. Electromagnetism 

and the Fountain of Life. New York: Morrow, 1985. 

7. Owen D. Introduction to magnet therapy. J Altern Med 

1986;5:6-7. 

8. Jauchem JR, Merritt JH. The epidemiology of exposure to elec 

tromagnetic fields: An overview of the recent literature. J Clin 

Epidemiol 1991 ;44:895-906. 

9. Milham S. Mortality from leukemia in workers exposed to 

electrical and magnetic fields [Letter]. N Engl J Med 1982; 

307:249. 

10. Foster KR. Health effects of low-level electromagnetic fields: 

phantom or not so phantom risks? Health Phys 1992;62: 

429-435. 

11. Michaelson SM. Influence of power frequency electric and 

magnetic fields on human health. Ann NY Acad Sci 1987;502: 

55-75. 



508 ECCLES 

12. Savitz DA, Wachtel H, Barnes FA, et al. Case-controlled study 

of childhood cancer and exposure to 60 Hz magnetic fields. 

Am J Epidemiol 1988;128:21-38. 

13. Brecus TK, Halberg F, Comelissen G. Solar activity effects 

on the biosystems. Biophysica 1995;40:54-56. 

14. Andronova TI, Derapa NR, Solomatin AP. Heloimeteotropi-

creation of healthy people and patients with cardiovascular dis 

eases. Leningrad Med 1982;247. 

15. Wever R. Human circadian rhythms under the influence of 

weak electric fields and the different aspects of these studies. 

Int J Biometeorol 1973;17:227-232. 

16. Wertheimer N, Leepr E. Electrical wiring configurations and 

childhood cancer. Am J Epidemiol 1979; 109:273-284. 

17. Hardell L, Holmberg B, Malker H, et al. Exposure to extremely 

low electromagnetic fields and risk of malignant diseases—an 

evaluation of epidemiological and experimental findings. Eur 

J Cancer Prev 1995;4(suppll):3-107. 

18. Rosch PJ. Stress, pain, fatigue, depression and magnets. Stress 

Med 1998; 14:69-74. 

19. White J. Alternative sports medicine. Physician Sports Med 

1998;26:92-105. 

20. Weintraub M. Are magnets effective for pain control? [letters 

to the editor]. JAMA 2000;284:565. 

21. Barnothy MF, ed. Biological Effects of Magnetic Fields. New 

York: Plenum Press, 1964. 

22. Henren J. Athletes drawn to magnets. New York: Associated 

Press, Online document at: www.newsR71@aol.com Posted 

July 18, 1997; accessed September 2003. 

23. Ruibal S. Ironclad cures for pain? Athletes put their faith in 

power of magnets. USA Today August 20, 1997:3C. 

24. Hansen KM. Some observations with a view to possible in 

fluence of magnetism upon the human organism. Acta Med 

Scand 1938;97:339-364. 

25. Jadad AR, Moore RA, Carrol D, et al. Assessing the quality 

of reports of randomized clinical trials: Is blinding necessary? 

Control Clin Trials 1996; 17:1-12. 

26. Nakagawa K. Study on Clinical Effects of the Magnetic Neck 

lace [publication series 1]. Beverly Hills: TDK Magnets Cor 

poration, 1975:1-12. 

27. Shapiro RS. Rapid, effective non-invasive treatment of pain 

and disease with acupuncture magnets. Am J Acupunct 

1987;15:43^7. 

28. Fisher HW. Ferrite magnets: An effective alternative for pain 

reduction. Digest Chiro Econ 1988:32-33. 

29. Toysa T. Phantom limb pain responds to distant skin magnets: 

Support for the functional existence of acupuncture meridians. 

Acupunct Med 1998:16. 

30. Borsa PA, Ligget CL. Flexible magnets are not effective in 

decreasing pain perception and recovery time after muscle mi-

croinjury. J Athletic Training 1998;33:150-155. 

31. Jacobson JI, Gorman R, Yamanashi WS, et al. Low-amplitude, 

extremely low frequency magnetic fields for the treatment of 

osteoarthritic knees: A double-blind clieical study. Altern Ther 

Health Med 2001 ;7:54-59. 

32. Simoncini L, Giuriati L, Giannini S. Clinical evaluation of the 

effective use of magnetic fields in podology. Chir Organi Mov 

2001;86:243-247. 

33. Harper DW, Wright EF. Magnets as analgesics. Lancet 1977; 

July 2:45. 

34. Hong Chang-Zern, Lin JC, Bender LF, et al. Magnetic neck 

lace: Its therapeutic effectiveness on neck and shoulder pain. 

Arch Phys Med Rehabil 1982;63:462^66. 

35. Caselli MA, Clark N, Lazarus S, et al. Evaluation of magnetic 

foil and PPT Insoles in the treatment of heel pain. J Am Po-

diatr Med Assoc 1997;87:11-16. 

36. Vallbona C, Richards T. Evolution of magnetic therapy from 

alternative to traditional medicine. Complement Ther Phys 

Med Rehab 1999; 10:729-754. 

37. Kanai S, Okano H, Susuki R, Hiroko A. Therapeutic effec 

tiveness of static magnetic fields for low back pain monitored 

with thermography and deep body thermometry. J Jpn Soc Pain 

Clin 1998;5:5-10. 

38. Man D, Man B, Plosker H. The influence of permanent mag 

netic field therapy on wound healing in suction lipectomy pa 

tients: A double-blind study. Plast Reconstr Surg 1999; 104: 

2261-2266. 

39. Weintraub MI. Magnetic bio-stimulation in painful diabetic 

peripheral neuropathy: A novel intervention, a randomized, 

double-placebo crossover study. Amer J Pain Manage 1999;9: 

8-17. 

40. Brown CS, Parker N, Ling F, Wan J. Effect of magnets on 

chronic pelvic pain. Obstet Gynecol 2000;95:S29. 

41. Collacott EA, Zimmerman JT, White DW, et al. Bipolar per 

manent magnets for the treatment of chronic low back pain. 

JAMA 2000;283:1322-1325. 

42. Holcomb R, Parker RA, Harrison MS. Bipolar magnets for the 

treatment of chronic low back pain: A pilot study. JAMA 

2000;283:1322-1325. 

43. Alfano AP, Gill Taylor A, Foresman PA, et al. Static mag 

netic fields for treatment of fibromyalgia: A randomized con 

trolled trial. J Altern Complement Med 2001;7:53-64. 

44. Kim KS, Lee YJ. The effect of magnetic application for pri 

mary dysmenorrhea [in Korean]. Kanhohak Tamgu 1994;3: 

148-179. 

45. Segal NA, Toda Y, Huston J, et al. Two configurations of sta 

tic magnetic fields for treating rheumatoid arthritis of the knee: 

A double-blind clinical trial. Arch Phys Med Rehabil 2001; 

82:1453-1460. 

46. Carter R, Aspy CB, Mold J. The effectiveness of magnet ther 

apy for treatment of wrist pain attributed to carpal tunnel syn 

drome. J Fam Pract 2002;51:38-^0. 

47. Hinman MR, Ford J, Heyl H. Effects of static magnets on 

chronic knee pain and physical function: A double-blind study. 

Altern Ther Health Med 2002;8:50-55. 

48. Pope KW, McNally RJ. Non-specific placebo effects explain 

the therapeutic benefits of magnets. Sci Rev Altern Med 

2002;6:13-16. 

49. Weintraub MI, Wolfe GI, Barohn RA, et al. Static magnetic 

field therapy for symptomatic diabetic neuropathy: A ran 

domized, double-blind, placebo-controlled trial. Arch Phys 

Med Rehabil 2003;84:736-746. 

50. Winemiller MH, Billow RG, Laskowski ER, et al. Effect of 

magnetic vs. sham-magnetic insoles on plantar heel pain: A 

randomized controlled trial. JAMA 2003 ;290:1474-1478. 

51. Wolsko PM, Eisenberg DM, Simon LS, et al. Double blind 

placebo controlled trial of static magnets for the treatment of 

osteoarthritis of the knee: Results of a pilot study. Altern Ther 

Health Med 2004; 10:36^3. 



STATIC MAGNETS FOR PAIN RELIEF 509 

52. Blechman AM, Mehmet C, Nair V, Ting W. Discrepancy be- of the Bioelectromagnetic Society, Munich, June 9-16, 2000; 

tween claimed field flux density of some commercially avail- 206, 289. 

able magnets and actual gaussmeter measurements. Altern 57. Coghill R. The Book of Magnetic Healing. London: Gaia 

Ther Health Med 2001;7:92-95. Books Ltd., 2000. 

53. Pilla AA. Static magnetic fields in biology and medicine: 

dosimetry, bioeffects and clinical results [abstr]. 22nd Annual 

Meeting of the Bioelectromagnetic Society, Munich, June Address reprint requests to* 

9-16, 2000;115, 204. Nyjon Ecc\eSy M.R.C.P., Ph.D. 

54. Trock DH. Electromagnetic fields and magnets 2000;26: y^ ch[ron Clinic 

cc x « a rr . r io n t_ ^27 Harley Street 
55. Jonas S. Are magnets effective for pain control? [letter to the T , TT7, ̂  ̂ A Tr 

editor]. JAMA 2000;284:566. London W1G 6AX 
56. Wagner HJ, Gatzka J, Miosge N, et al. Teratological research United Kingdom 

about the influence of static electromagnetic fields of the pre 

natal growth of NMRI-mouse [abstr]. 22nd Annual Meeting E-mail: drnyjon@hotmail.com 


