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A growing multibillion dollar industry markets magnetic necklaces, bracelets,
bands, insoles, back braces, mattresses, etc., for pain relief, although there is little
evidence for their efficacy. We sought to evaluate the effect of magnetic therapy on
pain intensity and opioid requirements in patients with postoperative pain. We
designed a randomized, double-blind, controlled trial. One-hundred-sixty-five
patients older than 12 yr of age were randomized to magnetic (n ⫽ 81) or sham
therapy (n ⫽ 84) upon reporting moderate-to-severe pain in the postanesthesia care
unit. Devices were placed over the surgical incision and left in place for 2 h.
Patients rated their pain intensity on a 0 –10 scale every 10 min and received
incremental doses of morphine until pain intensity was ⱕ4 of 10. Pain intensity
levels were similar in both groups. The magnet group had on average 0.04 U more
pain intensity (95% confidence interval, ⫺0.4 to 0.5) than the sham group. Opioid
requirements also were similar in both groups. The active magnet group required
1.5 mg more morphine (95% confidence interval, ⫺1.8 to 4.0) than the sham magnet
group. Magnetic therapy lacks efficacy in controlling acute postoperative pain
intensity levels or opioid requirements and should not be recommended for pain
relief in this setting.
(Anesth Analg 2007;104:290 –4)

M

agnetic therapy is increasingly used to alleviate
pain. A growing multibillion dollar industry produces
and markets magnetic necklaces, bracelets, bands, insoles, back braces, mattresses, etc., and claims almost
miraculous powers for them (1). Drugstores, and even
grocery stores, now carry many different magnetic therapy
products that can cost anywhere from a few dollars to
thousands of dollars, depending on the product (2).
Magnets appeal to patients because they promise a
simple solution for pain relief; they are relatively safe,
drug free, durable, and noninvasive. Patients are also
swayed by celebrity testimonials for them (3). However, there are inconsistent results from a limited
number of randomized, controlled trials (RCTs) testing the analgesic efficacy of magnet therapy (4).
The shortcomings of the available literature that
evaluated magnetic therapy for pain relief are lack of
adequate blinding, small sample sizes (median of 20
subjects exposed to magnetic therapy), and the fact
that authors often analyze results only for patients who
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adhered to the treatment. These weaknesses could lead
to an over-estimation of the efficacy of magnetic therapy
because effective blinding protects against the positive
effects of expectation and biased assessment (5); results
from small studies may be distorted by the random play
of chance, especially in pain studies (6), and patients
who adhere to treatment regimens usually have better
outcomes than those who do not or those lost to
follow-up (7).
We believe that chronic pain syndromes are not the
best models for the initial evaluation of the efficacy of
magnetic therapy. First, these syndromes often lack a
uniform pathophysiologic mechanism required to explain how a therapy works. Second, long-term follow-up
in chronic patients may be problematic. Finally, maintaining long-term masking is challenging because patients can observe the magnetic properties of applied
devices interacting with nearby ferrous material. The use
of an acute pain model overcomes these limitations.
Furthermore, findings in an acute postoperative pain
model could be generalizable to pain syndromes that share
“tissue injury” as the source of nociceptive input (8).
Because of the widespread marketing and use of
magnetic therapy, despite a near total lack of scientific
evidence supporting its use for pain relief, we sought
to evaluate the effect of magnetic therapy on pain
intensity levels and opioid requirements in patients
with postoperative pain.

METHODS
We designed a double-blind RCT. The study was
approved by the Javeriana University School of Medicine Review Board and registered at ClinicalTrials.gov;
Vol. 104, No. 2, February 2007

URL: http://www.clinicaltrials.gov/ct/show/NCT00104533?
order ⫽ 1.
For allocation, we used a computer-generated random number program (“Ralloc” in STATA (9)). Ralloc
provides a sequence of treatments randomly permuted in blocks, in which size and order are also
random, to prevent the prediction of future treatment
allocation based on past allocation patterns. The block
sizes in our randomization varied from 2 to 10.
Because the intensity of the baseline pain is an
important modifier of the response to pain therapies
(10), we performed a stratified randomization: one for
moderate and another for severe pain.
The operating room pharmacy regulated treatment
assignment and distributed the corresponding devices
to the nurses in charge of applying the devices.
Sham devices were constructed by opening the plastic
cases of the original magnets, removing the magnets,
and replacing them with lead; as a result, active magnet
and sham magnets looked alike and also had similar
weight (17.1 g). In each case, different persons placed the
devices and performed the evaluations.
We used commercially available magnets (MagnaBloc®) that were affixed to each patient using doublesided adhesive pads. There was no opportunity for the
patient to observe any magnetic attraction to nearby
ferrous material.
The MagnaBloc® is a quadrapolar static magnetic
device 3.5 cm in diameter with 4 permanent magnets
arrayed with alternating polarity. It has a magnetic flux
return ring that maximizes the flux to the treatment side.
We chose this magnet because it has been reported to
produce magnetic fields with the high tissue penetration
(11), which, in theory, may augment pain alleviation.
We included hospitalized or ambulatory patients
older than 12 yr of age, subjected to surgical procedures under general anesthesia, who reported at least
moderate pain. We started recruitment in November
2004 and finished 9 mo later.
We excluded subjects with operations lasting longer
than 3 h, multiple surgical incisions, back or craniofacial
surgeries, or surgeries that required cast placement,
bulky dressing, or the implantation of metallic or other
devices. We also excluded subjects with chronic exposure to opioids and patients who did not understand the
pain scales we used (see below).
Informed consent was obtained before surgery. For
subjects 17 yr old or younger, both the child and the
parent signed an informed consent.
No limitations were placed upon the technique of
general anesthesia. However, the administration of nonsteroidal antiinflammatory drugs was not permitted
during anesthesia, nor was the administration of fentanyl within 30 min before the end of the procedure.
Fentanyl was the only intraoperative opioid allowed.
Upon arrival in the postanesthesia care unit, patients
were asked to describe their pain intensity on a 4-point
verbal scale (none, mild, moderate, or severe pain). Once
pain intensity was at least moderate, patients were
Vol. 104, No. 2, February 2007

Figure 1. Placement of magnets around the surgical wound.

randomized to receive either magnet therapy or sham
therapy.
Magnets were placed at each end of the incision
and around it. The minimal separation between the
magnets was 2.5 cm and the maximal 5 cm. All the
devices (active and sham magnets) were aligned according to the manufacturer’s instructions (Fig. 1). The
devices (active or sham magnets) were left in place for
2 h.
Upon postanesthesia care unit arrival and every 10
min thereafter, we asked patients to rate their pain
intensity on a 0 –10 numerical rating scale, where 0
represents no pain and 10 the worst pain imaginable.
Research nurses masked to patient group allocation
administered the initial loading doses of morphine
every 10 min until pain intensity was ⱕ4 of 10. Adult
patients younger than 65 yr old received 2.5 mg of
morphine per initial dose; patients 65 yr or older
received initial doses of 1.5 mg, and children younger
than 15 yr received initial doses of 0.04 mg/kg of
morphine.
Patients older than 65 yr received smaller doses
because of increased susceptibility to opioid side effects
than younger patients (12); in children, the doses were
prescribed in milligrams per kilograms to avoid overmedication.
We documented the number of rescue doses of
morphine required in each group during the 2 h of the
study. We also asked patients to describe the presence
and severity of sedation, nausea, vomiting, pruritus,
and dizziness using a 4-point verbal rating scale for
each (none, mild, moderate, or severe).
Patients were observed for 2 h after placement of the
devices. Pain intensity at rest was the primary outcome,
and opioid requirement was the secondary outcome.
Sample size calculations were based on pain intensity levels. We have previously shown that a decrease
of one unit on a scale from 0 to 10 is the minimum
decrease in pain intensity that patients can discern
© 2007 International Anesthesia Research Society
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Figure 2. Flow diagram of the phases of the study.
(10). To detect such a difference between groups with
90% power and an ␣ error of 0.05, assuming that the
baseline pain intensity in our patients was on average
7.9 ⫾ 2.0 (13), we estimated the need for 80 patients
per group.
The analyses were based on all randomized patients
(intent-to-treat analysis). To analyze the effect of the
treatment on pain intensity, we used an analysis of
repeated measures using the method of generalized
estimating equations. This method was applied to adjust
the values for the standard errors because each patient
had multiple evaluations (until the pain intensity was 4
of 10 or less), and these measures were not independent
(14,15). The outcome variable was the numerical rating
pain score, and the explanatory variables were treatment
group and time. We assumed that the correlation among
measurements was constant. We also estimated the
proportion of subjects who achieved at least 50% of pain
relief at the end of the follow-up in each group.
To analyze the effect of magnet therapy on opioid
requirements, we estimated the total dose of morphine
that patients required in each group and used a robust
regression to determine if there was a difference
between groups caused by the presence of outliers
(patients with unusually high requirements). Robust
regression does not assume normality and minimizes
the impact of influential observations. It assigns less
weight to observations that have larger residuals or
observations that are very influential (16,17) and thus
provides a “robust estimate” that is not distorted by
any particular observation. This technique has been
used in the analysis of analgesic studies (18,19).
We also estimated 95% confidence intervals (CI) for
the difference in opioid requirements, pain intensity,
and the proportion of subjects with at least 50% of
pain relief.
To compare the incidence of side effects between
groups, we estimated the proportion of subjects with
specific side effects and used a 2 analysis to determine if there was a difference between groups.
In all the analyses, we considered P values ⬍0.05 to
be statistically significant. All statistical tests were
performed with STATA威 statistical software version
9.1 SE.
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RESULTS
We randomized 165 patients. Eighty-one subjects
were allocated to active magnets and 84 to sham
magnets. There were no protocol violations, and all
patients were included in the analyses. The number of
subjects screened and enrolled is shown in Figure 2.
Demographic characteristics, duration and type of
surgery, intraoperative fentanyl dosage, and baseline
pain intensity were similar in both groups. Seventy-five
percent of patients had severe pain, and the mean
baseline pain intensity of the subjects included was 8.4
(Table 1). Surgeries included were cholecystectomies,
hysterectomies, herniorrhaphies, appendectomies, and
lipoma excision.
Pain intensity levels were similar in both groups
during the duration of the study. The magnet group
had on average 0.04 U higher pain intensity (95% CI,
⫺0.4 to 0.5) than the sham magnet group (Fig. 3).
The proportion of patients who achieved at least
50% of pain relief at the end of the 2 h was similar in
both groups. Eighty-three percent (67 of 81) of patients
in the magnet group achieved at least 50% of pain
relief compared with 88% (74 of 84) of patients in the
sham group (95% CI, ⫺16% to 5%).
Opioid requirements were similar in both groups.
The magnet group required 15.8 ⫾ 9.0 mg of morphine, and the sham group required 14.6 ⫾ 8.4 mg.
The magnet group required 1.5 mg more morphine
(95% CI, ⫺1.8 to 4.0) than the sham group.
Sedation was the most frequent side effect in both
groups. The incidence of side effects was similar in
both treatment groups (Table 2).

DISCUSSION
For thousands of years, wonder and magic have
surrounded the forces exerted by magnets (1). The use
of magnets for therapeutic purposes is not new and
may be traced back at least to Paracelsus (1493–1543),
a physician and alchemist who reasoned that because
magnets have the power to attract iron, perhaps they
could also attract diseases and therefore remove them
from the body (1). In the 19th century, magnet therapy
ANESTHESIA & ANALGESIA

Table 1. Baseline Characteristics by Treatment Group

Number of subjects
Females (%)
Age (yr) (mean ⫾ sd)
Number of subjects ⱕ18 yr old
Weight (kg) (mean ⫾ sd)
Duration of surgery (min) (mean ⫾ sd)
Intraoperative fentanyl (g) (mean ⫾ sd)
Moderate pain (%)
Severe pain (%)
Baseline pain intensity (0–10) (mean ⫾ sd)
Type of surgery
Upper abdominal surgery (%)
Lower abdominal surgery (%)
Soft tissue surgery (%)

was considered to be quack medicine; but more recently, magnet therapy has had a rebirth. Drugstore
shelves now have many lines of magnet products for
sale, despite a lack of rigorous scientific evaluation.
Estimated worldwide profits from sales of static magnets exceed 5 billion dollars annually, and most of
these sales are for analgesia (20).
Our study shows that magnetic therapy does not
decrease postoperative pain intensity or opioid requirements. The scientific rigor of the study design and
execution and the precision of the estimates permit us to
confidently conclude that magnetic therapy should not
be used for treatment of postoperative acute pain or
other pain syndromes in which the source of nociception
is tissue injury.
Pain intensity levels upon enrollment were almost
identical in the subjects allocated to active or sham
magnets, and the CIs for the difference in pain intensity between the groups eliminate any statistical or
clinical difference. The minimal decline in pain intensity that patients can discern is a 1-U decrease (10,21);
the difference observed in the present study was
0.04 U. Likewise, opioid requirements were similar in
the active and sham magnet groups.

Figure 3. Pain intensity through the 2-h observation of the
magnet and sham groups. Mean pain intensity and its
standard deviation are plotted at each time of observation.
Active and sham magnet groups exhibited similar levels of
pain throughout the duration of the study.
Vol. 104, No. 2, February 2007

Magnetic therapy

Sham therapy

81
50 (61.7)
37.5 ⫾ 14.4
5
63.0 ⫾ 13.0
75.5 ⫾ 38.8
169.2 ⫾ 52.7
21 (25)
60 (75)
8.3 ⫾ 1.6

84
51 (60.7)
37.7 ⫾ 16.2
7
61.9 ⫾ 13.1
71.1 ⫾ 39.0
168.3 ⫾ 55.0
21 (25)
63 (75)
8.6 ⫾ 1.5

24 (29.6)
51 (63.0)
6 (7.4)

20 (23.8)
61 (72.6)
3 (3.6)

Three systematic reviews of RCTs evaluated magnetic
therapy for pain relief. One included only heel pain, and
found no evidence to support the use of insoles with
magnetic foil (22). The other 2 described 21 studies for
pain relief in general (4,20), but no conclusion could be
drawn because the studies reported conflicting results.
The included studies assessed patients with strain injury
of the wrist, carpal tunnel syndrome, headache, chronic
back pain, chronic shoulder and neck pain, chronic
arthritis, chronic pelvic pain, fibromyalgia, musculoskeletal pain secondary to polio, dysmenorrhea, and postoperative pain.
Our findings are in opposition to the only study that
evaluated, in patients after lipectomy, the analgesic effect
of magnets upon postoperative pain (23). This study
reported that the group receiving active magnetic
therapy (n ⫽ 10) had substantially less pain (a difference
of 2.8 points on a 0 –10 scale) than the placebo group
(n ⫽ 10). A decline of this magnitude is comparable to
Table 2. Incidence (%) and Severity of Side Effects by Group

Sedation
Absent
Mild
Moderate
Severe
Nausea
Absent
Mild
Moderate
Severe
Pruritus
Absent
Mild
Moderate
Dizziness
Absent
Mild
Moderate
Severe
Vomiting

Magnetic
therapy
(n ⫽ 81)

Sham
therapy
(n ⫽ 84)

5
35
38.7
21.3

2.4
42.8
39.3
15.5

61.2
22.5
12.5
3.7

67.9
10.7
9.5
11.9

86.2
12.5
1.25

90.5
7.14
2.4

46.2
26.2
20
7.5
2.5

47.6
23.8
19
9.5
4.8

P-value
0.54

0.06

0.45

0.95

0.44
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the one observed after an IV dose of morphine of 0.1
mg/kg (24). The magnetic devices used in that study
were patches that varied in size from 5 ⫻ 15 cm to 20 ⫻
30 cm and were placed on the skin that had been
suctioned. The strength of those devices ranged from 150
to 400 gauss. Each of the magnets used in the present
study had a strength of 1900 gauss (11). Therefore, one
cannot attribute the negative results of the present study
to weaker magnet strength. Differences in baseline pain
intensity between the groups (baseline pain data were
not reported) in the study by Man et al. (23), the small
size of the study, or both could explain the large treatment effect seen in that study (6,25).
Unconventional treatments or complementary therapies should be evaluated with the same scientific rigor as
any medications or interventions, and the present study
emphasizes this. The variety of operations included in
the present trial facilitates the generalizability of the
findings without affecting their validity. One could think
that including diverse types of operations or anesthetics
would be problematic because of different pain intensity
levels. However, by using a stratified randomization, we
assured that a similar number of patients with moderate
or severe pain were equally distributed in both groups.
Because the exclusion of children or elders is heavily
criticized (26), in this trial, we also included subjects of all
ages to facilitate the generalizability of our findings.
The duration of observation in our study was short,
but theory suggests that the effect of static magnetic
therapy should be almost immediate (27). It is believed that magnetic therapy creates an electric field
that affects ion movement through cellular membranes, affecting the conductive properties of afferent
nerve fibers, which, in turn, decreases neuronal excitability in the spinal cord. Because the changes in
membrane conductance are seen immediately after
changes in ion flow, the onset of action of static
magnetic therapy is expected to be rapid. In addition,
the manufacturer of the magnets states that “laboratory tests are demonstrating that MagnaBloc威 works
in as little as four minutes,” and Eccles (20), in his
systematic review, found that studies that demonstrated relief from magnets used a minimum exposure
of 45 minutes. A delayed onset (longer than one hour)
can also be excluded because the difference in pain
intensity levels between the active and sham magnet
groups did not vary across time.
In summary, bipolar static magnetic therapy lacks
efficacy, and its use is not recommended for acute
pain relief.
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