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Abstract

Objectives: To determine the efficacy of non-invasive static magnetic stimulation (SMS) of
the pelvic floor compared to placebo in the treatment of women aged 60 years and over with
urinary incontinence for six or more months.

Subjects and Methods: A single blinded randomised, placebo-controlled, parallel-group
trial. Subjects were excluded if they had an implanted electronic device, if they had
experienced a symptomatic urinary tract infection, or had commenced pharmacotherapy for
the same in the previous four weeks or if they were booked for pelvic floor or gynaecological
surgery within the next three months. Once written consent was obtained subjects were
randomly assigned to the active SMS group (n=50) or the placebo group (n=51). Treatment
was an undergarment incorporating 15 static magnets of 800-1200 Gauss, anterior, posterior
and inferior to the pelvis for at least 12 hours a day for three months. Placebo was the same
protocol with inert metal disks replacing the magnets. Primary outcome measure was
cessation of incontinence as measured by a 24 hour pad test. Secondary outcomes were
frequency and severity of symptoms as measured by the Bristol Female Lower Urinary Tract
Symptoms questionnaire (BFLUTS-SF), the Incontinence Severity Index, Bothersomeness
scale and a 24 hour Bladder Diary. Data were collected at baseline and 12 weeks later.
Results: There were no statistically significant differences between groups in any of the
outcome measures from baseline to 12 weeks. Initial evidence of subjective improvement in
the treatment group compared to the placebo group, was not sustained with sensitivity
analysis.

Conclusion: This study found no evidence that static magnets cure or decrease the symptoms
of urinary incontinence. Additional work into the basic physics of the product and garment

design is recommended prior to further clinical trials research.
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Introduction
Urinary incontinence (UI) is defined as the “complaint of involuntary loss of urine”'(p.5); it

3 and has a major impact on physical well-being,

affects millions of people worldwide,*
quality of life and emotional and social health.*® For some people with UI, medications and
surgery can successfully treat the condition, however, for many these treatments are either

ineffective or only partially effective and other continence management strategies, such as

containment, are required. ’

Conservative, or non-invasive continence management strategies are likely to be acceptable
to older women.?’ 1t is important, however, to determine whether these non-invasive
treatments are effective.'” Conservative management of female UI has included
extracorporeal electromagnetic innervation (ExMI), for many years. ExMI generates a
pulsed magnetic field which induces an electrical depolarization of the nerves within the
pelvic floor and consequently leads to a contraction at the pelvic floor muscles.'" ExMI is
postulated to pass uninterrupted through clothing and to penetrate all body tissues without
alteration. A series of small studies incorporating a variety of research designs, undertaken in
the USA,“'12 J apan,”'14 South Korea'’Australia'® and New Zealand'” has established the
acceptability to clients of ExMI. These early studies provided beginning evidence that this

therapy was effective in reducing the number of incontinence and leakage episodes in women

9,15 9,17

with both stress incontinence'' and overactive bladder” * and in improving quality of life
In addition, continuous electromagnetic stimulation has been shown to effect urethral closure
and bladder inhibition,'* elevate urethral closure pressure and increase bladder capacity'”.
However, later studies have only found a significant treatment effect for participants with

poor pelvic floor tone at baseline'® and others have found very high rates of recurrance.'®'*%
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Extracorporeal electromagnetic therapy, however, can be quite costly and, in contrast,
relatively cheap devices, incorporating static magnets, are being marketed as of potential
benefit to sufferers of urinary incontinence. The World Health Organization states that
available evidence does not indicate any adverse effects on human health from exposure to
static magnetic fields up to 2.0 Tesla*' and animal studies have suggested that exposure to a
0.25 Tesla static magnetic field results in increased local blood flow.”* There is one study
that has shown changed skin blood perfusion with the application of static magnets.
However, a recent systematic review of randomised controlled trials found that “the evidence
does not support the use of static magnets for pain relief” (p.736)** and another review found
that there was a need to develop static magnet dosing parameters for individual clinical
conditions.** Despite this claims have been made for the efficacy of static magnets in the
treatment of pain'' and other conditions such as incontinence® which are yet to be tested

rigorously.

Studies of the effects of static magnetic fields on the pelvic floor include one study of a
magnetic shoe cushion found that a static magnetic field increases the efficacy of voluntary

. . 26
levator ani contractions.

However, there have been no studies indicating a positive effect
for static magnets in the treatment of urinary incontinence. Despite this there are products on
the market targeting this vulnerable group of older people. The aim of this study was to
estimate the efficacy and safety of a commercially available undergarment incorporating 15

static magnets of approximately 900 Gauss each, arranged anterior, posterior and inferior to

the pelvis, compared to placebo in the treatment of older women with UL
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Subjects and methods

A randomised, single-blind, placebo-controlled parallel-group study of the efficacy of static
magnetic therapy in 101 women, with UI, was conducted. The study was funded by the
Australian Department of Health and Ageing and ethical approval was granted by all
universities and health services involved (six in total). All subjects were 60 years or over,
self-managing at home, able to read and write English, and had experienced stress, urge or
mixed urinary incontinence at least once a week for the last six months. Subjects were
excluded from the study if they had any implanted electronic device (e.g. pacemaker), if they
had experienced a symptomatic urinary tract infection, or had commenced pharmacotherapy
for the same in the previous four weeks or if they were booked for pelvic floor or
gynaecological surgery within the next three months. In order to blind the subjects to group
allocation they were informed that the trial was assessing the effects of metals with different
properties. If, during the consent process, the subjects insisted on knowing the specific

properties of the metals they were excluded from the trial.

The subjects were recruited, in 2004-5, via nurse-led incontinence clinics and a research
specific clinic, in SE Queensland, Australia. Newspaper advertising was placed in the
catchment area. Once assessed for eligibility by the Continence Nurse Advisors (CNAs), or
research assistant they were given information about the trial, consent was obtained, they
were measured for the undergarment, instructed about the wearing of the undergarment and
data collection procedures were explained. Once recruited, participants’ contact details were
provided to an independent research assistant who randomised participants, using a coin toss,

and then sent them two sets of either the intervention or placebo garments in the correct size.
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Power analysis using Cohen’s®’ tables and estimating an effect size of 50% for the primary
end-point of cessation of urinary incontinence, suggested that for an alpha of 0.05, a sample
size of 53 would give a power of 0.80. The effect size was based on data from the
manufacturer. Self-reports from 100 customers indicated that over 50% had ceased to have

incontinence episodes after 12 weeks of garment use. There were no other studies of a

similar intervention on which sample size estimation could be based.

Data were collected at randomisation and twelve weeks after randomisation. At baseline the
subjects completed a demographic and medical history form. They were also given a
“Wearer’s Diary” to complete for the three months of the study to assess compliance with
study protocol and to collect data about product comfort. The primary outcome measure was
cessation of incontinence as measured by a 24 hour Pad Test.?® In addition, data were
collected for the following secondary outcome measures: a 48 hour Bladder Diary,” the
BFLUTS-SF,* the Incontinence Severity Index (ISI)*' and a Bother visual analogue scale
(VAS).? At the end of data collection all the participants were telephoned and asked whether
they subjectively felt there had been an improvement in their urinary incontinence. This
question was asked to provide data that might explain any differences between the effect size

obtained from the manufacturer’s data and the final results of the trial.

The device used was a cotton and polyester undergarment, shaped like a loincloth with an
adjustable waistband. Fifteen magnetic disks of 800 — 1200 Gauss each were sewn into
cotton bands on the outside of the undergarment (See Figure 1). It is unclear whether the
garment could be considered a magnetic flux generator and no information is available
related to the magnetic field produced by the garment. In addition, the manufacturer makes

no statement about decay of field force and there is no indication regarding a time limit being
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applied to the strength of the magnetic field. A search of the literature revealed no animal
studies related to this or any similar device. The placebo undergarment was the same design

but the magnets were replaced with inert metal disks of the same size and weight.

Insert Figure 1 here

On the advice of the manufacturer the subjects were asked to wear the undergarment for a
minimum of six consecutive hours during the day and at least six hours overnight. They were
asked to keep a diary of exactly how many hours a day they wore the garment and to record

comments about garment use and wearability.

Data were entered and analysed using the Statistical Package for the Social Sciences (SPSS)
version 12. The demographic and outcome data were checked for normality of distribution
and most variables were found not to be normally distributed. The Mann Whitney U test and
the Chi square test, as appropriate, were used to test the hypotheses related to the outcome
variables, between the treatment and control groups. The Wearer’s diary data were coded

and reasons for use or non-use were categorised.

Results

Recruitment and randomisation processes employed in the study worked well. Figure 2
demonstrates randomisation and loss to follow-up. More than the originally planned 53 were
recruited to each group to allow for loss to follow-up or withdrawal from the study. There
was a high loss to follow-up associated with this study and the final analysis of some of the
secondary outcome variables included responses from less than forty participants.

Insert Figure 2 here
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The main results of this study will report an intention-to-treat analysis that compares the
outcomes of the treatment and control groups. As all outcome measures were self reports and
required the active participation of the subject, any subjects who withdrew from the study
within four weeks of randomisation or did not return data related to outcome measures were
not included in the study. Of the 122 who were randomised to receive a treatment or placebo
only 101 provided some type of follow-up data (82.8%). Tables I to 3 present the sample

characteristics and the baseline scores for the outcome measures.

Insert Tables 1 - 3 here

There were no statistically significant differences in demographic characteristics, clinical
characteristics or baseline outcome measures between the intervention (n = 50) and the
placebo (n = 51) groups. Comparison of demographic and clinical characteristics of those
randomised but not included in the analysis (n=21) with those randomised and included in the

analysis (see Figure 2) indicated no statistically significant differences between the groups.

Table 4 presents a comparison of changes in the outcome measures between baseline and 12

weeks for the treatment and control groups. None of the differences in changes in outcome

measures from baseline to 12 weeks, between the groups, reached statistical significance.

Insert Table 4 here

At the end of data collection all the participants were telephoned and asked whether they

subjectively felt there had been an improvement in their urinary incontinence. In the
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intervention group 56.5% (n=46) felt there had been an improvement compared to 36%

(n=50) in the control group (chi square = 4.06; p=0.04).

A sensitivity analysis was conducted to determine whether the results were being influenced
by a placebo effect. Those participants who correctly identified their group allocation were
removed and the comparison of the change in outcomes was undertaken again. This analysis
revealed no statistically significant differences between the intervention and control groups
for change in all the outcome measures between baseline and 4 weeks or baseline and twelve

weeks.

The data were further analysed to determine whether the results were being influenced by the
degree to which participants adhered to the study protocol. Sixty-seven subjects (66.3%)
adhered to the study protocol to the level of 85% and 33 (32.7%) adhered to the protocol
100%. There was no difference in level of adherence between the groups. For the subjects
that adhered to the protocol 85% of the time the intervention group had better outcomes in the
change in Bothersomeness score at 12 weeks (Mann-Whitney U = 364.5; p=0.02). No other

between group differences reached statistical significance.

Qualitative data recorded by 96 of the 122 participants in their Wearer’s Diary revealed
problems with the comfort and wearability of the garment. Those wearing the intervention
device also described difficulties related to the attraction of metal objects and the “magnets

sticking to each other making them difficult to put on”.
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Discussion

The results of the study reported in this article indicate that the sample was similar to those
reported in other studies of older, community dwelling women with urinary incontinence.’
There were no differences between intervention and control groups at 3-months. On the most
subjective measure, i.e. when participants were asked, over the telephone, at the end of the
study, whether their UI had improved, the intervention group had a larger proportion that had
experienced improvement compared to the control group and this result reached statistical
significance. These findings are similar to those reported in other smaller studies of

electromagnetic and static magnetic stimulation using self-report measures, *'% 13-1417-18.2733

The remainder of the self-report measures and the objective measure of the Pad Test did not
reveal any differences between the groups that reached statistical significance. Studies of
electrical, electromagnetic and static magnetic stimulation of the pelvis, for the treatment of
UI have been criticised for their small sample size.” This study had based its power analysis
on data from a self-report study conducted by a manufacturer and it seemed that this data may
have been optimistic. If there is an effect it is considerably less than the 50% estimated by

the manufacturer.

The sensitivity analysis, which included only those participants who could not identify their
group allocation, indicated that when those who were not blinded to group allocation were
removed from the analysis, the effect of the magnetic intervention was no longer apparent.
This finding suggests that there might have been a placebo effect and that subjectively, if
people with Ul believe that magnets will improve their condition, they may well experience

improvement but that this improvement is not indicated on any of the more objective
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measures. This finding is not surprising as it has long been known that a significant placebo

effect occurs in up to one third of subjects®® especially in the treatment of symptoms®>

Another factor that may have affected the outcome of this study, by contributing to poor
protocol adherence, was the comfort of the garment. The data from the Wearers Diary
suggests that there are considerable design issues with the product, especially for use in the
sub-tropical climate of SE Queensland. The garment is bulky and when worn over other

undergarments and pads can be very warm to wear.

Although not all the participants who withdrew after consent provided reasons, the high early
attrition rate of about 20% may be attributed to study participants deciding that the garment
was not comfortable or appealing. As urinary incontinence is a condition which many
women are careful to keep private®® wearing a garment which may be visible under clothing
or made obvious by its attraction to metal objects, may prove unattractive to many women. A
certain level of manual dexterity is also required to put on and remove the undergarment
especially when in a hurry. The magnets are strong and require some adroitness to pull apart.

For older women this was often a problem.

Conclusions

The study was well designed and conducted although there are acknowledged difficulties in
blinding participants in trials involving magnets. The lack of statistically significant
differences between the two groups could be due to various reasons: no magnetic effect on
these outcomes, small sample size, issues related to design and protocol adherence. The data
from the Wearer’s Diary suggested that there were some design issues with the product

especially for use in a sub-tropical climate. This meant that the recruitment to a clinical trial
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was difficult and adherence to the protocol was even more difficult. For these reasons the
lack of effect seen in the intervention group must be treated with caution. It may be that there

is an effect if the garment is worn as designed.

The effectiveness of the magnetic stimulation of the pelvis using static magnets incorporated
into an undergarment cannot be determined from the results of this study. It is recommended
that further work on garment design be undertaken to decrease the bulk and discomfort of the
product. Further research needs to be undertaken into the basic physics of the strength and
flux of the magnetic field generated by the product. Once this work is completed additional
animal and clinical trials may be planned. Future clinical trials should have narrower
inclusion criteria with respect to type and severity of Ul and would need to include much
larger sample sizes to ensure the data analysis is sufficiently powered. Additionally, there is
a need for a robust outcome measure to be used to determine sample size. Finally, creative

strategies would have to be employed to ensure blinding of participants to group allocation.
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Tables
Table 1: Comparison of sample characteristics and medical history for intervention
and control groups with descriptive statistics for total sample and groups
Variables Total Intervention  Control p value
sample Group Group
(n=101)* (n=50)* (n=51)*
Age

Mean (SD) 70.1(6.8)  69.7 (6.0) 70.5(7.5)  0.52

Median (IQR) 69 (10.5)  69.5(9.25) 69 (12.0) 091
Type of Ul (n (%))

Stress 12(11.9)  9(18.0) 3(5.9) 0.12

Urge 37(36.6) 19 (38.0) 18 (35.3)

Mixed 52(51.5) 22 (44.0) 30 (58.8)
Duration of Ul (Median (IQR)) 9(15.75)  8.5(11.5) 10(16.0)  0.94
Severity of Ul (Median (IQR)) 4 (5.0) 4 (5.0) 4 (5.0) 0.98
BMI (Median (IQR)) 28.5(7.8)  28.2(10.0) 293(6.9)  0.83
Hip/Waist (Median (IQR)) 0.84 (0.09) 0.84 (0.12) 0.84 (0.06)  0.40
Co-morbidities

Hypertension (n (%)) 47 (46.5) 26 (52.0) 21 (41.2) 0.28
Coronary Heart Disease (n (%)) 20(19.8)  8(16.0) 12 (23.5) 0.34
Diabetes (n (%)) 9 (8.9) 3(6.0) 6 (11.8) 0.31
Chronic Airway Limitation (n (%)) 13 (12.9) 8 (16.0) 5(9.9) 0.35
Neurological condition (n (%)) 18 (18.0) 10 (20.0) 8 (16.0) 0.63
*Note n value is slightly less across some variables due to missing data.
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Table 2:  Comparison of obstetric, gynaecological and surgical history for intervention

and control groups with descriptive statistics for total sample and groups

Variables Total Intervent Control  pvalue
sample ion Group
(n=101)* Group (n=51)*
(n=50)*

Obstetric and gynaecological history (%)

Number of vaginal deliveries

0 8 (7.9) 5(10.0)  3(5.9) 049
1 9(9.1)  3(60)  6(11.8)

2 24(23.7)  10(20.0) 14 (27.4)

3+ 60(59.3)  32(64.0) 28(54.9)

Number of Caesarean sections

0 97 (96.0) 48 (96.0) 49 (96.0) 0.51
1 3(3.0) 2 (4.0) 1(2.0)
2 1(1.0) 0 1(2.0)
Perineal Tear/ Episiotomy 69 (68.3) 36 (73.5) 33(66.0) 0.68
Child > 3.5kgs 55 (54.5) 30(61.2) 25(50.0) 0.50

Continence related surgery f(%o)

Hysterectomy 45 (44.6) 24 (48.0) 21(41.2) 0.49
Pelvic Floor Repair 17 (16.8) 9(18.4) 8 (15.7) 0.72
Bladder Repair 28 (27.7) 15(30.6) 13(25.5) 0.57

*Note n value is slightly less across some variables due to missing data.
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Table 3: Outcome measures at baseline

Variables Intervention Control p value

(n=50) (n="51)

Med (IQR)  Med (IQR)
Incontinent episodes in 24 hours 5(5.25) 3.5(4.25) 0.30
Severity Index 4 (5.0) 4(5.0) 0.98
Pad Test (g) 36 (96.75) 20 (83.0) 0.40
Bothersome scale 8 (4.0) 7 (5.0) 0.86
BFLUTS-FS (Filling) 6 (4.0) 6 (2.0) 0.81
BFLUTS-VS (Voiding) 2(3.0) 1(3.0) 0.47
BFLUTS-IS (Incontinence) 10 (4.0) 10 (4.25) 0.57
BFLUTS-sexual symptoms 1(3.0) 0.5 (2.0) 0.79
BFLUTS-quality of life 5.5(6.0) 6 (4.0) 0.35
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Table 4: Comparison of treatment and control groups: Change in outcome measures -

baseline to four weeks and baseline to 12 weeks

Variables Intervention Control P
Group Group value
(n=50)* (n=51)*
Med (IQR) Med (IQR)

Change in Pad Test (T1-T2) 13.5(50.3) 1.0 (34.0) 0.09
Change in frequency of incontinent episodes (T1-T2) 0.75 (2.63) 0.5(2.0) 0.68
Change in frequency of continent episodes (T1-T2) 0.5(3.13) 0.5(2.5) 0.87
Change in Severity Index (T1-T2) 1.0 (3.0) 0 (2.0) 0.59
Change in Bothersome scale (T1-T2) 1.0 (3.25) 1.0 (2.0) 0.21
Change in BFLUTS - (UI symptoms) (T1-T2) 1.5 (3.0) 1.5 (3.0) 0.80
Change in BFLUTS - (Filling) (T1-T2) 1.0 (2.0) 1.0 (2.0) 0.51
Change in BFLUTS - (Voiding) (T1-T2) 0(1.0) 0(2.0) 0.07
Change in BFLUTS- (Sexual Function) (T1-T2) 0(0.75) 0(0) 0.80
Change in BFLUTS- QoL (Quality of life) (T1-T2) 1.0 (5.0) 0(5.0) 0.28

Note: p values derived from Mann Whitney test
* Note n value is slightly less across some variables due to missing data.

Legend: T1 = Baseline; T2 = 12 weeks.
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Figures

Figure 1. Magnetic pants, front and rear.
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Figure 2. Clinical trial flowchart.
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