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Exposure to a specific pulsed low-frequency
magnetic field: A double-blind placebo-controlled
study of effects on pain ratings in rheumatoid
arthritis and fibromyalgia patients
Naomi M Shupak MSc1,2, Julia C McKay BSc1,2, Warren R Nielson PhD3, Gary B Rollman PhD4,
Frank S Prato PhD1,2, Alex W Thomas PhD1,2

NM Shupak, JC McKay, WR Nielson, GB Rollman, FS Prato,
AW Thomas. Exposure to a specific pulsed low-frequency
magnetic field: A double-blind placebo-controlled study of
effects on pain ratings in rheumatoid arthritis and fibromyalgia
patients. Pain Res Manage 2006;11(2):85-90.
BACKGROUND: Specific pulsed electromagnetic fields (PEMFs)
have been shown to induce analgesia (antinociception) in snails,
rodents and healthy human volunteers.
OBJECTIVE: The effect of specific PEMF exposure on pain and
anxiety ratings was investigated in two patient populations.
DESIGN: A double-blind, randomized, placebo-controlled parallel
design was used.
METHOD: The present study investigated the effects of an acute
30 min magnetic field exposure (less than or equal to 400 µTpk; less
than 3 kHz) on pain (McGill Pain Questionnaire [MPQ], visual analogue scale [VAS]) and anxiety (VAS) ratings in female rheumatoid
arthritis (RA) (n=13; mean age 52 years) and fibromyalgia (FM)
patients (n=18; mean age 51 years) who received either the PEMF
or sham exposure treatment.
RESULTS: A repeated measures analysis revealed a significant prepost-testing by condition interaction for the MPQ Pain Rating
Index total for the RA patients, F(1,11)=5.09, P<0.05, estimate of
effect size = 0.32, power = 0.54. A significant pre-post-effect for the
same variable was present for the FM patients, F(1,15)=16.2, P<0.01,
estimate of effect size = 0.52, power =0.96. Similar findings were found
for MPQ subcomponents and the VAS (pain). There was no
significant reduction in VAS anxiety ratings pre- to post-exposure for
either the RA or FM patients.
CONCLUSION: These findings provide some initial support for the
use of PEMF exposure in reducing pain in chronic pain populations
and warrants continued investigation into the use of PEMF exposure
for short-term pain relief.

Key Words: Analgesia; Fibromyalgia; Pain therapy; Pulsed
electromagnetic fields; Rheumatoid arthritis

tatic, sinusoidal and low-frequency pulsed magnetic fields
(PEMFs) have been shown to alter pain perception (nociception) and cognitive processing in both animals and
humans (1-5). Our laboratory, and those of others, have
demonstrated in snails (6), rodents (7), and humans (3) that
single exposures to a sinusoidal, relatively weak PEMF tends to
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Exposition à un champ magnétique pulsé de
basse fréquence : résultats d’une étude à
double insu, contre placebo, visant à évaluer
les effets du traitement sur la cotation de la
douleur chez des patientes souffrant de
polyarthrite rhumatoïde ou de fibromyalgie
CONTEXTE : Certains champs électromagnétiques pulsés (CEP) produisent un effet analgésique (antinociceptif) chez les escargots, les rongeurs et
les sujets volontaires humains.
BUT : L’étude avait pour but d’évaluer l’effet de l’exposition à un CEP d’une
fréquence donnée sur la cotation de la douleur et de l’anxiété dans deux populations de patientes.
TYPE D’ÉTUDE : Il s’agissait d’une étude comparative contre placebo,
menée à double insu, avec hasardisation, en mode parallèle.
MÉTHODE : L’étude portait sur les effets d’une exposition à un champ
magn-étique, durant 30 min (densité égale ou inférieure à 400 µTmax;
fréquence inférieure à 3 kHz), sur la douleur (questionnaire sur la douleur de
McGill [QDM], échelle visuelle analogue [EVA] et sur l’anxiété (EVA) chez
des femmes souffrant de polyarthrite rhumatoïde (PR) (n=13; âge moyen :
52 ans) ou de fibromyalgie (n=18; âge moyen : 51 ans), qui ont été soumises
soit à un CEP réel, soit à un CEP fictif.
RÉSULTATS : Une analyse des mesures répétées a révélé une interaction
significative entre les évaluations avant et après l’essai, selon l’affection, en ce
qui concerne l’indice général de cotation de la douleur au QDM chez les
patientes atteintes de PR (F[1,11]=5,09; P<0,05; estimation de l’importance
de l’effet : 0,32; puissance : 0,54). Un effet important a aussi été noté avant et
après l’essai pour la même variable chez les patientes atteintes de fibromyalgie
(F[1,15]=16,2; P<0,01; estimation de l’importance de l’effet : 0,52; puissance :
0,96). Des effets similaires ont été observés aux autres volets du QDM et sur
l’EVA de la douleur. Par contre, on n’a pas relevé de diminution importante
de l’anxiété sur l’EVA, avant et après l’exposition au champ magnétique, ni
chez les femmes souffrant de PR ni chez celles souffrant de fibromyalgie.
CONCLUSION : Les résultats obtenus justifient, dans un premier temps, le
recours aux CEP pour le soulagement de la douleur chronique et, dans un
deuxième temps, la poursuite des recherches sur le recours aux CEP pour le
soulagement de la douleur aiguë.

increase nociception. However, a single exposure to a specific
low-frequency PEMF (8) can induce antinociception (ie, analgesia). To date, this has been observed in snails (5), rodents (9)
and healthy volunteers (4,10). A single application of this
PEMF has been shown to affect human electroencephalogram
(2,11) and standing balance in both healthy humans (12) and
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patients with rheumatoid arthritis (RA) and fibromyalgia
(FM) (13). The recent report (14) that a similar PEMF can
reduce depression in patients with bipolar depression suggests
that a PEMF can also influence affective state.
Taken together, these findings suggest that such weak
PEMFs may alter pain perception in patients with chronic
pain. We report here the effects of a 30 min exposure to a
PEMF on pain levels in FM and RA patients using a doubleblind, randomized, placebo-controlled parallel design.

PATIENTS AND METHODS
Participants
This study was approved by the Research Ethics Board for the
Review of Health Sciences Research Involving Human Subjects
at the University of Western Ontario, London, Ontario.
Thirteen female RA patients in study 1 (mean age 52.23 years,
range 29 to 79 years) and 18 female FM patients in study 2
(mean age 51.28 years, range 35 to 67 years) were recruited from
day treatment programs at St Joseph’s Health Care (London,
Ontario). Participation in the program required a physician
referral following a positive diagnosis for RA or FM by a rheumatologist (15,16). There were standardized criteria for chronic pain
patients to be included in the program, which included pain
history, diagnostic criteria and chronic pain level. The authors did
not have access to the patients’ medical history, the population
was not preselected in any way and selection bias was not applied.
It was thought that this enrollment method provided the most
robust and critical method for testing the treatment. Patients were
narcotic free during the present study and were screened for depressive symptoms (concomitant depression was an exclusion criterion
for the program). Subjects were numerically and randomly assigned
on a computer-generated list and all blinding (data, equipment and
exposure condition) was maintained by staff outside of the study.
Of the RA patients, seven were randomly assigned to the
PEMF group (mean age 54 years, SD=15.87) and six were randomly
assigned to the sham exposure group (mean age 50.71 years,
SD=12.0). No patients withdrew from the study before completion of
the study requirements. Nine of the FM patients were randomly
assigned to each of the PEMF (mean age 51.5 years, SD=9.07) and
sham (mean age 51 years, SD=9.90) exposure groups. One FM
patient withdrew (sham group) before the exposure period due
to feelings of anxiety unrelated to the research conditions.

Materials
All subjects were seated in a comfortable chair in a quiet room.
A headset fitted with coils beneath the plastic ear coverings and
connected by a wire to the portable PEMF generating unit was
placed with the earpieces covering the patient’s temples. The headset covered the area that extended from above the temple to just
above and behind the ear, on both sides of the head. Consequently,
the treatment area was the area of the central nervous system that
went from immediately above the temple to just above and behind
the ear, extending from the outer periphery of the cingulate cortex to
the brain midline. The PEMF unit was designed to have two pulse
sequence patterns: one pattern was set to deliver a zero-amplitude
magnetic field (MF) exposure (sham), while the other pattern produced a PEMF of a maximum of 200 µT (2 Gauss) to the deep brain
and a maximum of 400 µT (4 Gauss) at the headset. The frequency
content of the MF as determined by Fourier analysis was less than
1 kHz. The pulse design used in the current study is described in the
United States patent #6,234,953 (8).
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The MF was not physically detectable by either the
experimenter or the participant. No sound or vibration was
emitted and there were no visual indicators on the unit other than
a blinded ‘a’ or ‘b’ switch setting for conditions. The experimenter
was provided with a randomized and blinded schedule of the ‘a’ or ‘b’
switch settings before each run of sessions for a day.
The McGill Pain Questionnaire (MPQ) (17) was used to assess
subjective measures of clinical pain both before and after the delivery
of the PEMF or sham exposure. This questionnaire consisted of four
major classes of word descriptors: sensory, affective, evaluative and
miscellaneous. Patients were asked to select the most fitting word in
each of the 20 categories that pertained to their current pain level.
A category was omitted if none of the words were relevant to the
patient’s pain. Words within each category were ranked in order of
appearance; a sum of the selected words according to their ranking
provided the clinician with a Pain Rating Index (PRI). In addition to
the PRI, an overall Present Pain Intensity (PPI) measure was
provided on the questionnaire. This question asked patients to
indicate their level of current pain intensity on a six-point Likert
scale, ranging from no pain (0) to excruciating pain (5). The MPQ
has been successfully tested for reliability and validity (17).
Visual analogue scales (VAS) (18) were used to assess levels of
pain and anxiety, both before (pre) and after (post) MF or sham
exposure. The pain scales ranged from no pain to worst possible pain.
The anxiety scale ranged from no anxiety to worst possible anxiety.
The Beck Depression Inventory-II (BDI-II; The Psychological
Corporation, USA), the most widely used instrument for detecting
depression, is consistent with diagnostic criteria listed in the
Diagnostic and Statistical Manual of Mental Health Disorders-IV (19).
This questionnaire was quick and easy to complete; it contained
four to six sentences from which individuals were expected to
select the one that best described their experiences over the previous two weeks. The BDI-II has been shown to provide reliable,
internally consistent and valid scores in medical settings (20).
This questionnaire was administered at the beginning of the study
to verify the patients’ depression level.

Procedure
Patients were randomly assigned to either the sham (no PEMF
exposure) or the PEMF exposure conditions. The purpose of the
study was explained and informed consent was obtained from the
patients before the beginning of the experiment.
Once seated comfortably in the chair, patients completed the
MPQ, the VAS for both pain and anxiety and the BDI-II. Patients
were also asked to report their handedness and when their last
menstrual cycle ended. The headset was then secured on the
patients’ temples. After 15 min of recording physiological data
(heart rate and respiration), the PEMF device was set to deliver
the random but blind condition. Following 30 min of PEMF or
sham exposure, an additional 10 min of rest (with no exposure)
was recorded after which the MPQ and the pain and anxiety VAS
scales were completed a second time. Patients were left alone in
the experiment room but were provided with a paging device to
have access to the experimenter at any time. The specific settings
for the sham and PEMF exposure were kept blind to both the
patient and the experimenter, and the code was broken following
all data collection. Participants were queried as to which condition
they thought they had received and asked if they had anything else
such as adverse events to report. Analysis indicated that the
participants guessed their condition at a random rate (their guess
was not significantly correlated to the actual condition).
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TABLE 1
Summary of pain and anxiety ratings, pre- and post-magnetic field or sham exposure conditions for
rheumatoid arthritis patients
Magnetic field
Measure

Pre

Sham
Post

Pre

Post

Pain rating index
25.86±6.67

12.14±8.78 (P=0.001, eta2=0.872)

18.50±13.82

Sensory

18.4±4.69

8.14±5.98 (P=0.004, eta2=0.778)

12.30±5.50

7.67±10.0 (P=0.105, eta2=0.438)

Affective

1.29±1.12

0.57±0.785 (P=0.094, eta2=0.397)

1.84±2.40

1.00±2.45 (P=0.185, eta2=0.321)

1.86±1.22

1.29±1.38 (P=0.508,

eta2=0.076)

1.50±1.76

0.667±1.21 (P=0.042, eta2=0.595)*

2.14±2.27 (P=0.023,

eta2=0.606)

Total

Evaluative
Miscellaneous
Present pain intensity

12.16±18.14 (P=0.052, eta2=0.562)

2.83±5.00

2.83±4.68 (P=1.00, eta2=0.000)

1.57±0.535

1.43±0.535 (P=0.604, eta2=0.048)

2.00±0.633

1.17±1.17 (P=0.042, eta2=0.595)*

5.04±2.21

3.01±2.46 (P=0.031, eta2=0.566)

4.35±1.22

4.17±3.21 (P=0.839, eta2=0.009)

3.74±1.64

eta2=0.445)

3.17±2.36

3.12±2.92 (P=0.966, eta2=0.000)

4.28±2.87

Visual analogue scale
Pain
Anxiety

2.13±2.14 (P=0.071,

Data presented as mean ± SD. *Significant values (P<0.05). eta2 Estimate of effect size

All of the analyses were performed using SPSS version 11.0,
(USA). Analyses were performed separately on each of these
independent studies (study 1: RA patients; study 2: FM patients).
Pre- versus post-exposure results (repeated measures) were tested
a priori to account for possible confounding placebo effects in the
sham exposure groups. Where interactions were not significant,
particular attention was paid to alpha and estimate of effect size
(eta2) values. Pain and anxiety data were analyzed using repeated
measures ANOVA. Covariates (eg, age, handedness, menstrual
cycle phase and depression rating) were analyzed and not found to
change any of the significance levels reported below. All
hypothesis tests used α=0.05.

RESULTS
Study 1: RA patients
Demographic information: There was no significant
difference in age between patients randomly assigned to the
two groups, t(11)=–0.43, P>0.1.
Pain ratings: A significant interaction was found between the
pre-post pain rating and type of exposure, ie, the effect of pretest versus post-test condition on pain ratings differed across
the exposure conditions, with a large reduction of pain noted
in the PEMF-exposed group and a lesser reduction in the sham
exposed group. Table 1 displays the specific numbers and significance values for the overall and subcomponent parts
(including the PPI) of the MPQ. Specifically, a repeated measures
ANOVA revealed the significant pre-post × condition interaction
for the MPQ PRI (Total), F(1,11)=5.09, P<0.05, partial
eta2=0.32, power = 0.54. This was confirmed by t test due to the
disparity in pre-exposure pain levels between the two groups
(pre-score minus post-score tested between the sham and MF
conditions [t=2.26, P<0.05]). There was also a significant main
effect of pre-post testing, F(1,11)=37.51, P<0.01, partial
eta2=0.77, power = 1.0.
Similar findings were found for the miscellaneous subscale of
the MPQ. Results from the sensory, affective and evaluative subscales, as well as the PPI of the MPQ, revealed significant main
effects of pre-post testing; however, prepost testing × condition
interactions were nonsignificant.
VAS – Pain: The only significant change using the VAS pain
rating was found within the PEMF group: these patients had
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reduced pain ratings after the PEMF exposure. Conversely,
PEMF versus sham exposure on the VAS pain rating did not
differ between the pre-test and post-test times, and the effect of
test time on its own did not lead to any changes in pain rating
(Table 1).
Specifically, patients randomly assigned to the PEMF
groups had significantly reduced pain ratings following their
exposure period, F(1,6)=7.84, P<0.05, partial eta2=0.57, power =
0.65; patients in the sham exposure group did not report significantly reduced VAS pain ratings, F(1,5)=0.05, P>0.10, partial eta2=0.01, power = 0.05. The pre-post-testing × condition
(PEMF versus sham exposure) interaction for VAS pain ratings
was nonsignificant, F(1,11)=3.95, P>0.10, partial eta2=0.26,
power = 0.44. The main effect of pre-post-testing was also nonsignificant, F(1,11)=3.95, P>0.10, partial eta2=0.26, power =
0.44.
VAS – Anxiety: Table 1 displays the mean anxiety ratings
reported by RA patients randomly assigned to the PEMF and
sham exposure groups both pre- and post-exposure. Analysis of
these results revealed a nonsignificant reduction in anxiety
ratings, F(1,11)=1.64, P>0.10, partial eta2=0.13, power = 0.22.
Furthermore, there was no significant condition by pre-post
testing interaction for anxiety ratings, F(1,11)=1.45, P>0.10,
partial eta2=0.12, power = 0.20.
Study 2: FM patients
Demographic information: There was no significant
difference in age between patients randomly assigned to the
two groups, t(15)=0.11, P>0.10.
Pain ratings: Using the MPQ, the only decreases in pain
ratings were made by the subjects that were assigned to the
PEMF group. Repeated measures ANOVA revealed a significant overall pre-post-effect for the MPQ PRI (Total),
F(1,15)=16.16, P<0.01, partial eta2=0.52, power = 0.96. The
PEMF group, F(1,8)=17.60, P<0.01, partial eta2=0.69, power =
0.96, but not the sham group, F(1,7)=3.98, P=0.09, partial
eta2=0.36, power = 0.41 showed a significant decrease in the
overall pain rating following the exposure period. There was
no significant interaction between pre-post-testing and condition (sham versus PEMF exposure) on this pain rating measure, F(1,15)=0.32, P=0.58, partial eta2=0.02, power = 0.08.
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TABLE 2
Summary of pain and anxiety ratings, pre- and post-magnetic field or sham exposure conditions for fibromyalgia patients
Magnetic field
Measure

Pre

Sham
Post

Pre

Post

Pain rating index
Total

24.89±14.94

Sensory

15.11±9.01

Affective

3.00±2.74

14.44±11.88 (P=0.003, eta2=0.688)*

26.50±9.93

18.63±12.28 (P=0.086, eta2=0.362)

9.22±6.70 (P=0.01, eta2=0.558)*

16.88±5.62

11.88±7.30 (P=0.098, eta2=0.342)

1.67±2.24 (P=0.035,

eta2=0.444)*

2.63±1.92

0.88±1.73 (P=0.105, eta2=0.331)

eta2=0.605)*

2.25±1.70

1.63±1.06 (P=0.351, eta2=0.125)

Evaluative

2.67±1.32

1.11±1.17 (P=0.008,

Miscellaneous

4.11±3.95

2.44±2.70 (P=0.105, eta2=0.294)

4.75±2.43

4.25±3.65 (P=0.681, eta2=0.026)

1.33±0.707 (P=0.003, eta2=0.692)*

2.63±0.916

1.50±0.535 (P=0.002, eta2=0.779)*

Present pain intensity

2.33±0.866

Visual analogue scale
Pain

5.69±2.78

3.78±2.44 (P=0.001, eta2=0.793)*

7.64±1.74

5.93±2.79 (P=0.045, eta2=0.516)*

Anxiety

2.78±3.26

1.68±1.54 (P=0.136, eta2=0.288)

4.99±4.41

2.90±2.54 (P=0.159, eta2=0.301)

Data presented as mean ± SD. *Significant values (P<0.05).

eta2

Estimate of effect size

Similar findings were found for the sensory, affective and
evaluative subscales of the MPQ. Table 2 displays the specific
numbers and significance values for the overall and
component parts (including the PPI) of the questionnaire.
The miscellaneous subscale of the questionnaire did not
yield the same results; there was no significant effect of prepost-testing across groups (F[1,15]=2.19, P=0.16, partial
eta2=0.13, power = 0.28), of pre-post-testing for the PEMF
(F[1,8]=3.33, P=0.11, partial eta2=0.29, power = 0.36) or sham
groups (F[1,7]=0.18, P=0.68, partial eta2=0.03, power = 0.07),
or of pre-post-testing by condition interaction (F[1,15]=0.64,
P=0.44, partial eta2=0.04, power = 0.12).
In contrast, there was a significant pre-post effect across
groups (F[1,28]= 35.05, P=0.001, partial eta2=0.56,
power = 1.00) for the PPI scores. These scores were significantly decreased pre- to post-exposure for both the PEMFexposed group of patients (F[1,9]=18.00, P=0.003, partial
eta2=0.69, power = 0.96) and the sham-exposed patients
(F[1,7]=24.65, P=0.002, partial eta2=0.78, power = 0.99).
VAS – Pain: Using the pain ratings from the VAS, a significant decrease in pain ratings was found after both sham and
PEMF exposure (Table 2). A significant pre-post exposure
effect was noted for VAS pain ratings, F(1,13)=23.70,
P<0.001, partial eta2=0.65, power = 1.00, with decreased pain
scores present following the exposure period. Patients randomly
assigned to both the PEMF and sham groups had significantly
reduced pain ratings following their exposure period,
F(1,7)=26.85, P<0.01, partial eta2=0.79, power = 0.99 and
F(1,6)=6.39, P<0.05, partial eta2=0.52, power = 0.56 for the
PEMF and sham groups, respectively. No pre-post-testing by
condition interaction existed.
VAS – Anxiety: Table 2 displays the average anxiety ratings
reported by patients randomly assigned to the PEMF and sham
exposure groups both pre- and post-exposure. Analysis of
these results revealed a significant overall reduction in
anxiety ratings across the entire patient pool, F(1,13)=5.21,
P<0.05, partial eta2=0.29, power = 0.56; however, anxiety
ratings did not significantly change across pre-post-testing for
patients when analyzed separately by group, F(1,7)=2.83,
P=0.14, partial eta2=0.29, power = 0.31 and F(1,6)=2.59,
P=0.16, partial eta2=0.30, power = 0.27 for the PEMF and
sham groups, respectively. Furthermore, there was no
88

significant condition by pre-post-testing interaction for anxiety
ratings, F(1,13)=0.50, P=0.49, partial eta2=0.04, power = 0.10.

DISCUSSION
The results indicate that exposure to a specific low-frequency
PEMF appears to have some beneficial analgesic properties,
particularly in patients with RA. The results for the FM
patient sample were mixed.
Pain ratings (MPQ and VAS)
Both the RA and FM patients randomly assigned to the sham
and PEMF exposure groups reported decreased pain ratings following the 30 min trial period. Specifically, the RA patients
exposed to the PEMF experienced a larger reduction in pain
ratings than patients in the sham exposure group according to
the pain rating on the MPQ (total) and VAS. For the FM
patients, those in the PEMF group also had post-exposure pain
ratings on the MPQ (total) that were more reduced by the
exposure period (a priori hypothesis) compared with the control
subjects; however, on the VAS, the FM patients who received
both the PEMF and sham exposure showed a decrease in pain,
with a greater decrease in the PEMF-exposed group. For RA
patients, these findings were supported by the presence of a
significant condition by time of testing interaction. Patients
randomly assigned to the PEMF group had a significantly
greater reduction in MPQ PRI scores than those in the sham
exposure group.
All patients in the present study reported decreased pain
ratings across time, an occurrence that can be attributed to
the placebo effect. As defined by Kleinman et al (21), the
placebo effect is the observation of a psychological or physiological change associated with inert treatments, sham procedures or therapeutic encounters. In the present study,
patients were exposed to a therapeutic encounter: administration of either PEMF or sham exposure. For some of these
patients, no treatment modality administered before participation in the current study, either pharmacological or nonpharmacological, was providing pain relief. The presence of
a potentially effective and beneficial therapeutic treatment
was likely encouraging to these patients; the potential benefit may have driven these patients to voluntarily participate in the study and expect a benefit.
Pain Res Manage Vol 11 No 2 Summer 2006
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The partial eta2 values obtained for patients in the two exposure groups (PEMF and sham) are consistent with the view that
PEMF exposure confers a benefit greater than that obtained by
expectancy or the placebo effect. For RA patients, the average
partial eta2 value obtained for the pain ratings was 0.87 for
patients in the PEMF group and 0.56 for the sham-exposed
patients. Values for the FM patients were 0.69 and 0.36 for the
PEMF and sham exposure groups, respectively.
Aside from the placebo effect, decreases in pain ratings for
patients randomly assigned to the sham group can be attributed
to relaxation. Staud et al (22) have reported that patients with
FM report improvements in chronic pain following periods of
rest. In the present study, the 55 min experimental period in
which patients were seated in a comfortable chair could be
considered a setting of relaxation; this time period of relaxation
may have been the catalyst for reduced pain ratings postexposure. Alternatively, activities in which the patients partook
before enrollment and/or participation in the present study
(eg, exercise training, household work), which were not controlled by the study administrators, may have exacerbated the
patients’ pain symptoms (22), resulting in elevated pre-exposure
pain ratings for patients in both the PEMF and sham exposure
groups. Even if relaxation or prior activity participation were the
cause of altered pain ratings, patients in the PEMF group
benefited from significantly reduced pain ratings on a number of
the tested scales (eg, PRI) post-exposure while patients in the
sham exposure group did not.
Pain ratings assessed via the PPI and the VAS provided mixed
results for both patient populations. Patients in the PEMF group
for both patient populations reported significantly reduced VAS
scores; however, of the sham-exposed patients, only the patients
in the FM sample reported significantly reduced scores. For the
PPI, significantly reduced scores were reported for RA patients in
the sham exposure group and FM patients in the PEMF and sham
exposure groups. PPI scores were not significantly reduced for RA
patients in the PEMF group. One possible explanation for these
results is that both the VAS and PPI refer to the intensity of the
experienced pain in contrast to the quality of pain that is measured through the PRI. By memory alone, patients can improve
their pain rating on the PPI. While both of the PPI and VAS
measures have been shown to be valid and reliable indicators of
subjective pain ratings, the finding that the MPQ had

significantly reduced pain ratings only for the PEMF-exposed
patients (and that a significant condition by time of testing
interaction was present for RA patients for the MPQ) provides evidence, albeit mixed, of the analgesic conferring
properties of exposure to the PEMF. Furthermore, it is a
possibility that PEMF exposure influences the quality of
experienced pain but not pain intensity itself.
Results of the present study are consistent with past
research such that exposure to a specific PEMF has been
shown to increase latencies on a hot plate in snail (5,23,24)
and rodent models (9), as well as increase thermal (4) and
electric (10) thresholds in humans. The effect of such
extremely low-frequency PEMFs on pain and other behavioural responses is likely due to a direct sensing mechanism
within tissues and cells (6). Finally, exposure to PEMFs has
been studied for a large variety of clinical indications and
has been shown to have encouraging results for most of the
conditions studied (25).

CONCLUSION
Results of the current study confirm past findings in snails,
rodents and humans exposed to acute pain that exposure to a
specific PEMF has a modest pain-reducing effect in patients with
RA. For these patients, exposure to a low-frequency PEMF produced decreases in pain beyond those found for a sham treatment
control group. Interestingly, this effect was not found when FM
patients were compared using an identical protocol. Future
research using possibly more optimal PEMF parameters should be
conducted to better understand how and when PEMFs produce
reductions in clinical pain.
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