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Abstract

Background/Objectives: Electromagnetic pelvic floor stimulation is an emerging non-invasive
treatment for urinary incontinence (UI), yet direct comparisons between devices of differing magnetic
field strengths are lacking. This quality improvement study compared the clinical effectiveness of a
3 Tesla and an 8 Tesla electromagnetic device for the treatment of stress and mixed UI. Methods: In
this prospective, single-blinded comparative quality improvement study with randomized
allocation, 103 women (aged 35-77) with stress or mixed Ul were randomly allocated to treatment
with either a 3 Tesla device (Chair A, n =52) or an 8 Tesla device (Chair B, n = 51). Each participant
received six sessions over three weeks. Symptoms were assessed using a modified International
Consultation on Incontinence Questionnaire (ICIQ) instrument at baseline, after each session, and at
2- and 4-week follow-up. Statistical analysis was performed independently by a biostatistician using
SPSS v30. Results: Both devices produced statistically significant within-group improvements across
all ICIQ domains (p <0.001 to p <0.05). Chair B demonstrated earlier onset of significant improvement
(after 2 sessions vs. 3 sessions for Chair A) and significantly greater reduction in leakage frequency
at 4-week follow-up (mean 1.02 + 0.96 vs. 1.54 + 1.19; p = 0.020; Cohen’s d = 0.48). One minor, self-
limited adverse event was reported (transient low back pain, Chair A group). Conclusions: Both
electromagnetic devices effectively reduced Ul symptoms. The 8 Tesla device showed faster onset
and greater sustained symptom reduction at 4 weeks, suggesting that higher magnetic field strength
may enhance clinical outcomes for pelvic floor rehabilitation. Findings are reported in alignment with
SQUIRE 2.0 guidelines for quality improvement research.

Keywords: urinary incontinence; electromagnetic stimulation; pelvic floor; quality improvement;
HIFEM; comparative effectiveness

1. Introduction

Urinary incontinence (UI), defined as any involuntary leakage of urine, is a prevalent condition
affecting an estimated 25-45% of adult women worldwide, with prevalence increasing with age,
parity, and menopausal status [1,2]. The condition is broadly categorized into stress urinary
incontinence (SUI), characterized by leakage during physical exertion; urge urinary incontinence
(UUI), associated with sudden urgency; and mixed urinary incontinence (MUI), which encompasses
symptoms of both [1].

The burden of Ul extends well beyond physical discomfort. It is associated with reduced quality
of life, social isolation, depression, and sexual dysfunction, yet remains widely underreported due to
embarrassment and the misconception that it is an inevitable consequence of aging [2,3].
Conservative treatments including pelvic floor muscle training (PFMT), bladder training, and
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behavioral modifications are effective for some patients but require sustained adherence, and their
long-term outcomes are variable [4]. Pharmacological therapies for UUI, including anticholinergics
and beta-3 agonists, may be limited by side effects that reduce compliance [5]. Surgical interventions,
while effective for severe SUI, carry inherent procedural risks.

In recent years, high-intensity electromagnetic (HIEM) technology has emerged as a non-
invasive alternative for pelvic floor rehabilitation. HIEM devices generate a focused electromagnetic
field that penetrates the pelvic floor musculature, inducing thousands of supramaximal contractions
per session that are not achievable through voluntary exercise [6,7]. While early studies have
demonstrated the efficacy and safety of individual HIEM devices [6-9], there is a notable absence of
head-to-head comparative data between devices of differing specifications, particularly regarding
magnetic field strength.

This quality improvement initiative was undertaken in a private medical practice to inform
clinical decision-making regarding device acquisition and to optimize patient care. The objective was
to prospectively compare the clinical effectiveness of two commercially available electromagnetic
pelvic floor stimulation devices—a 3 Tesla system and an 8 Tesla system —in the treatment of stress
and mixed urinary incontinence, using validated patient-reported outcome measures.

2. Materials and Methods

2.1. Study Design and Context

This was a prospective, single-blinded, comparative quality improvement study with
randomized allocation, conducted at a private medical aesthetics and wellness clinic in Aurora,
Ontario, Canada, between January and April 2025. The study was initiated as a clinical quality
improvement initiative to systematically evaluate the comparative effectiveness of two
electromagnetic pelvic floor stimulation devices in routine clinical use, with the aim of optimizing
treatment protocols and informing evidence-based device selection. Findings are reported in
alignment with the SQUIRE 2.0 reporting guidelines for quality improvement work.

Given the quality improvement origin of this project, prospective institutional ethics review was
not obtained prior to data collection. All participants provided written informed consent, which
included explicit consent for the collection and analysis of de-identified data for research and
publication purposes. A retrospective advisory ethics review was subsequently obtained from
Advarra IRB (Protocol Number: Pro00089334; review dated 15 August 2025). Advarra IRB did not
provide a formal IRB determination; an advisory opinion was provided, which observed that the
protocol would have met criteria as minimal-risk, non-exempt research had prospective institutional
review been sought, on the basis that the dataset is anonymized (de-identified using unique study
numbers) rather than truly anonymous. Participant data were anonymized using unique study
identifiers, and no direct identifiers were retained in the analytic dataset. The study was conducted
in accordance with the principles of the Declaration of Helsinki (1964; revised 2013). Trial registration
was not applicable as this project was conducted as a quality improvement initiative and not a
regulated clinical trial.

2.2. Participants

A total of 103 female participants were enrolled from the clinic’s patient population and through
local community outreach. Eligibility required female sex, age between 20 and 80 years, and a clinical
diagnosis of stress or mixed urinary incontinence, with willingness to comply with the study
protocol. Exclusion criteria are summarized in Table 1. The mean age of enrolled participants was
54.78 + 8.42 years (range 35-77).
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Table 1. Inclusion and Exclusion Criteria.

Inclusion Criteria Exclusion Criteria

Presence of metal implants in the body (e.g.,
pacemakers, cochlear implants, metal IUDs)

Femal
emale sex History of pelvic organ prolapse greater than

Age 20-80 years

- . . : grade 1
Clinical diagnosis of stress urinary . . . . .
. . . . Active urinary tract infection or other pelvic
incontinence (SUI) or mixed urinary
pathology

incontinence (MUI) . . .

- . Previous surgical treatment for urinary

Willingness to comply with the study protocol,
including attending all treatment and follow-

up appointments

incontinence
Pregnancy or lactation
Neurological conditions affecting bladder
control

2.3. Allocation and Blinding

Participants were randomly allocated in a 1:1 ratio to one of two treatment groups using a
computer-generated random allocation sequence. The treating clinician was aware of the allocation;
however, participants were blinded to the device specifications to the greatest extent practicable. Both
devices were located in separate, identically configured treatment rooms. Devices were concealed
with identical black draping, and room signage displayed only “Chair A” and “Chair B” without
revealing device specifications or brand names.

2.4. Interventions

Both groups received a standardized protocol of six electromagnetic pelvic floor stimulation
sessions, administered twice weekly over three consecutive weeks. Session duration was 28 minutes
for Chair A and 30 minutes for Chair B, in accordance with each device’s standard clinical protocol.
Electromagnetic stimulation intensity was titrated to the maximum tolerable level for each
participant, consistent with standard clinical practice.

Chair A (Group A) was a 3 Tesla HIEM device (Emsella, BIL Industries, Framingham, MA,
USA). Chair B (Group B) was an 8 Tesla HIEM device (B-Pulse, CPL Med Technology, Montreal, QC,
Canada).

2.5. Outcome Measures

The primary outcome was the change in urinary incontinence symptoms as assessed by a
modified questionnaire based on the International Consultation on Incontinence Questionnaire
(ICIQ). The questionnaire comprised six items evaluating: (Q1) frequency of urine leakage (0-5 scale);
(Q2) interference with everyday life (0-10 scale); (QQ3) vaginal dryness—related discomfort (0-3 scale);
(Q4) degree of bother from vaginal dryness (0-10 scale); (Q5) nocturnal urination frequency (0—4
scale); and (Q6) degree of bother from nocturnal urination (0-10 scale). Higher scores indicated
greater symptom severity. The questionnaire was administered at baseline (pre-treatment), before
each of the six treatment sessions, and at 2- and 4-week post-treatment follow-up. Licensed access to
the ICIQ modules was obtained from the ICIQ group.

Secondary outcomes included time to clinically meaningful improvement (defined as the
number of sessions required to achieve a statistically significant within-group reduction from
baseline), adverse events, and the proportion of participants reporting any improvement at follow-
up endpoints.

2.6. Statistical Analysis
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Statistical analyses were performed by an independent biostatistician using SPSS version 30
(IBM Corp., Armonk, NY, USA). Descriptive statistics summarized participant demographics and
baseline characteristics. Between-group comparisons of baseline characteristics used independent
samples t-tests (or Mann—-Whitney U-tests for skewed data) for continuous variables, and chi-square
or Fisher’s exact tests for categorical variables.

Within-group improvements were assessed using paired-samples t-tests comparing post-
treatment scores to baseline. Between-group comparisons of improvement were conducted using
independent samples t-tests. A generalized estimating equations (GEE) model was employed to
examine longitudinal changes in scores over time and between groups, accounting for repeated
measures and within-subject correlation. Cohen’s d was calculated as a measure of effect size for
significant findings. The significance threshold was set at p < 0.05; p-values between 0.05 and 0.10
were considered as approaching significance.

2.7. Use of Generative Artificial Intelligence

Language editing and formatting alignment with SQUIRE 2.0 reporting standards were assisted
by a generative artificial intelligence tool (Claude, Anthropic; Opus 4.7, accessed May 2026). The Al
tool was not used in any aspect of study design, data collection, statistical analysis, or scientific
interpretation. All output was reviewed, edited, and verified by the authors, who take full
responsibility for the content of this manuscript.

3. Results

3.1. Participant Characteristics and Study Completion

A total of 103 female participants were enrolled and randomly allocated to Chair A (n = 52) or
Chair B (n=51). The mean age was 54.78 + 8.42 years (range: 35-77). The majority of participants were
postmenopausal (53.1%), with perimenopausal women comprising the second largest group (35.7%).
The mean number of vaginal deliveries was 1.66 + 1.11. No statistically significant differences were
observed between groups in any baseline demographic or clinical characteristic (all p > 0.05),
confirming successful randomization (Table 2). The overall dropout rate was 4.9% (n = 5), with 3 lost
to follow-up in Chair A and 2 in Chair B (p = 1.00). Participant flow through the study is shown in

Figure 1.
Table 2. Demographic and Clinical Characteristics of Study Participants (n = 103).
. . Entire Sample Chair A . _
Characteristic (n=103) (n=52) Chair B (n=51) p-Value
55.61+9.18 53.94 +7.58
— T
Age (years) 54.78 + 8.42 [35-77] [35-77] [36-70] 0.328
1.51+1. — 1.82 +£1.15[0-
Vaginal deliveries 1.66 +1.11 [0-4] > +4]06 [0 8 +4] >0 0.196 M
Menopausal status 0.906 ¢
Premenopausal 11 (11.2%) 5 (10.2%) 6 (12.2%)
Perimenopausal 35 (35.7%) 17 (34.7%) 18 (36.7%)
Postmenopausal 52 (53.1%) 27 (55.1%) 25 (51.0%)
Dropout/lost to follow-up 5 (4.9%) 3 (5.8%) 2 (3.9%) 1.00f

Values are Mean + SD [range] or n (%). T independent samples t-test; M Mann-Whitney test; ¢ chi-square test;

Fisher’s exact test.
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Figure 1. Participant flow diagram. A total of 103 participants were recruited and randomly allocated to Chair
A (3 Tesla; n =52) and Chair B (8 Tesla; n =51). Dropout rates were low (3 and 2 participants, respectively), with

high completion rates for follow-up assessments at 2 and 4 weeks post-treatment.

3.2. Baseline Symptom Scores

Pre-treatment ICIQ scores were comparable between groups across all six domains, with no
statistically significant differences (all p > 0.05), further confirming the equivalence of groups at

baseline (Table 3).
Table 3. Pre-Treatment ICIQ Scores (n =103).
Item Scale Chair A (n=52) Chair B (n=51) p-Value
Q1: Leakage frequency 0-5 2.76 +1.14 2.62 +1.28 0.561
Q2: Interference with daily life 0-10 5.40 £2.64 4.73 +£3.04 0.244
Q3: Vaginal dryness discomfort 0-3 0.97 +1.21 1.01 £1.10 0.866
Q4 BOthjrryfIrlzz vaginal 0-10 3.73+3.68 3.98 +3.64 0.747
Q5: Nocturnal urination 0-4 1.59 £1.06 1.32 +0.82 0.161
Q6: Bother from nocturia 0-10 5.53 +3.20 4.90 + 3.68 0.361
Average score (Q1-Q6) 0-7 3.34+144 3.05+1.43 0.313
Weighted average (Q1-Q6) 0-10 4.56 +1.95 420+1.83 0.333

Values are Mean + SD. All comparisons by independent samples t-test.

3.3. Primary Outcomes: Improvement in ICIQ Scores

Both treatment groups demonstrated statistically significant within-group improvements from
baseline across all ICIQ domains at both 2-week and 4-week follow-up endpoints (all p < 0.05), with
the exception of Q2 (interference with everyday life) percentage improvement in the Chair A group.
Effect sizes for within-group improvements ranged from Cohen’s d = 0.44 to 1.56, indicating
moderate to large effects.

At 2-week follow-up, Chair B demonstrated numerically greater improvement than Chair A
across nearly all ICIQ domains, though between-group differences did not reach statistical

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202605.1852.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 27 May 2026 d0i:10.20944/preprints202605.1852.v1

6 of 10

significance. The weighted average ICIQ score showed 45.94% improvement in Chair B versus 42.79%
in Chair A (Table 4).

Table 4. Improvement in ICIQ Scores at 2 Weeks Post-Treatment (n = 97).

Absolute Improvement Chair A (n=48) Chair B (n=49) p-Value
Q1: Leakage frequency 1.20*+1.08 1.40*+1.22 0.400
Q2: Interference with daily life 1.51* £2.96 1.39* £3.16 0.851
Q3: Vaginal dryness discomfort 0.53* +1.07 0.57* +0.87 0.834
Q4: Bother from vaginal dryness 1.60* +2.82 2.38*+£3.19 0.235
Q5: Nocturnal urination 0.60* + 0.61 0.51*+0.76 0.544
Q6: Bother from nocturia 2.84* +3.00 2.48*+3.33 0.592
Average score (Q1-Q6) 1.42*+1.21 1.46* +£1.33 0.883
Weighted average (Q1-Q6) 1.95% +1.64 2.07*+£1.73 0.739

Values are Mean * SD. * Significant within-group improvement from baseline (paired t-test, p < 0.05). Between-

group comparisons by independent samples t-test.

At 4-week follow-up, the pattern of greater improvement in Chair B strengthened. For the
primary measure of leakage frequency (Q1), Chair B achieved a mean score of 1.02 + 0.96 compared
to 1.54 £+ 1.19 for Chair A, a statistically significant difference (p = 0.020) with a moderate effect size
(Cohen’s d = 0.48). The absolute difference was 0.52 points (95% CI: 0.08-0.96). The percentage
reduction in leakage frequency approached significance, with Chair B showing 58.67% reduction
versus 43.46% for Chair A (p = 0.079; Cohen’s d = 0.36). Chair B demonstrated numerically greater
improvement than Chair A in all other ICIQ domains at 4 weeks, including the weighted average
score (51.32% vs. 42.39%), though these differences did not reach statistical significance (Table 5).

Table 5. Improvement in ICIQ Scores at 4 Weeks Post-Treatment (n = 97).

Absolute Improvement Chair A (n=49) Chair B (n=48) p-Value
Q1: Leakage frequency 1.20*+1.03 1.53*+1.11 0.135
Q2: Interference with daily life 1.54* +3.45 1.70* +3.04 0.820
Q3: Vaginal dryness discomfort 0.50* +1.08 0.71*+0.94 0.306
Q4: Bother from vaginal dryness 1.82*+3.29 2.70* +3.55 0.240
Q5: Nocturnal urination 0.53* +0.88 0.52*+0.73 0.953
Q6: Bother from nocturia 2.96% +3.34 2.16* +£2.99 0.236
Average score (Q1-Q6) 1.45%+1.44 1.54* +1.30 0.769
Weighted average (Q1-Q6) 1.97*£1.92 2.18* +1.67 0.569

Values are Mean + SD. * Significant within-group improvement from baseline (paired t-test, p < 0.05). Between-

group comparisons by independent samples t-test.

3.4. Time to Improvement

Analysis of the temporal pattern of Q1 (leakage frequency) responses revealed that Chair B
achieved statistically significant within-group improvement from baseline beginning after 2
treatment sessions, whereas Chair A required 3 sessions to achieve comparable significance. The GEE
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model estimated a significant overall improvement of 0.21 units per time point (p < 0.001). Although

the between-group difference of 0.25 units did not reach statistical significance (p = 0.192), this

magnitude is clinically interpretable: the treatment effect achieved with 6 sessions of Chair A could

be achieved approximately one session sooner with Chair B. The proportion of participants reporting

any improvement in leakage frequency was consistently higher in Chair B than Chair A: 79% versus
71% at 2 weeks, and 85% versus 73% at 4 weeks post-treatment (Figure 2, Table 6).

Table 6. Leakage Frequency (Q1) Scores Over Time.

Time Point Chair A Chair B p-Value
1: Pre-treatment (before session 1) 2.76 +1.03 2.62+1.28 0.561
2: After session 1 (before session 2) 2.66+1.18 2.32%+1.27 0.173
3: After session 2 (before session 3) 2.19*+1.20 1.89%+1.22 0.222
4: After session 3 (before session 4) 1.81*+1.16 1.73*+1.22 0.709
5: After session 4 (before session 5) 1.74*+1.13 1.43*+1.29 0.205
6: After session 5 (before session 6) 1.50*+1.11 1.48*+1.31 0.935
7: Post-treatment, 2 weeks follow-up 1.52* +1.07 1.18*+1.05 0.122
8: Post-treatment, 4 weeks follow-up 1.54*+1.19 1.02* £ 0.96 0.020

Values are Mean * SD. * Significant within-group improvement from baseline (paired t-test, p < 0.05). Between-

group comparisons by independent samples t-test. Bold p-value indicates statistical significance.

Mean Leakage Frequency (ICIQ Q1) Over Time

Assessment time point

n
| ]
° 3.5 —O— Chair A (3 Tesla)
g I~ Chair B (8 Tesla)
©
= 3.0
Q
g
= 2.51
3
—
5]
T 2.0
o 2
]
3
o
& 1.5

* =
v p = 0.020
o
9 1.0
—
o
o
= 0.51
O
c
©
2 00 . : . . . . : :

Pre-tx Post-51 Post-52 Post-53 Post-S4 Post-S5 2-wk 4-wk
FU FU

Error bars represent 95% confidence intervals around the group means.
t First time point at which the group reached a statistically significant within-group reduction from baseline (paired t-test, p < 0.05).
* Statistically significant between-group difference at 4-week follow-up (independent samples t-test, p = 0.020).

Figure 2. Mean leakage frequency (ICIQ Q1) scores over time for Chair A (3 Tesla) and Chair B (8 Tesla). Both

groups demonstrated significant improvement from baseline. Chair B showed earlier onset of improvement

(after 2 sessions vs. 3 for Chair A) and significantly greater reduction at 4-week follow-up (p =0.020; independent

samples t-test). Error bars represent 95% confidence intervals around the group means. Daggers (1) indicate the

first time point at which each group reached a statistically significant within-group reduction from baseline

(paired t-test, p <0.05).
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3.5. Adverse Events

Both devices were well-tolerated. One adverse event was reported: a participant in the Chair A
group experienced temporary exacerbation of pre-existing low back pain, which resolved
spontaneously without intervention and did not result in treatment discontinuation. No adverse
events were reported in the Chair B group. No serious adverse events occurred in either group.

4. Discussion

This prospective comparative study provides evidence that both 3 Tesla and 8 Tesla
electromagnetic pelvic floor stimulation devices produce clinically meaningful and statistically
significant improvements in urinary incontinence symptoms. These findings are consistent with the
growing evidence base supporting HIEM technology for non-invasive pelvic floor rehabilitation [6—
9]. Importantly, this study addresses a gap in the literature by providing direct head-to-head
comparison data between devices of differing magnetic field strengths.

The 8 Tesla device (Chair B) demonstrated a consistent pattern of superior performance across
multiple dimensions. First, it achieved statistically significant within-group improvement after only
2 treatment sessions, compared to 3 sessions for Chair A, suggesting a faster onset of therapeutic
effect. Second, at the critical 4-week follow-up, Chair B achieved significantly greater reduction in
leakage frequency (p = 0.020), the most clinically relevant symptom for patients with stress and mixed
UL The moderate effect size (Cohen’s d = 0.48) and the progressive divergence of outcomes between
groups over time suggest a genuine and meaningful difference in treatment efficacy rather than a
transient effect.

The mechanism underlying the superior performance of the higher-intensity device is plausible
from a biophysical perspective. A stronger magnetic field may achieve deeper tissue penetration and
recruit a greater proportion of pelvic floor motor units, thereby inducing more effective
supramaximal contractions and more robust neuromuscular re-education [6,10]. This is analogous to
dose-response relationships observed in pharmacotherapy and physical rehabilitation: the
therapeutic threshold must be met for meaningful physiological change to occur.

This study has several strengths. The prospective design with randomized allocation and
participant blinding reduces potential sources of bias. The use of a validated, standardized outcome
instrument (ICIQ) administered at multiple time points allows assessment of both the magnitude and
trajectory of improvement. The independent statistical analysis by a biostatistician strengthens
analytical rigor. The high completion rate (94%) minimizes concerns about attrition bias.

Several limitations must be acknowledged. First, this study originated as a clinical quality
improvement initiative, and prospective institutional ethics review was not obtained prior to data
collection; a retrospective advisory review confirmed the study would have met minimal-risk, non-
exempt criteria, but the absence of prospective formal review remains a methodological
consideration. Second, the follow-up period was limited to 4 weeks post-treatment; longer-term
studies are needed to assess durability of effects and optimal retreatment intervals. Third, this was a
single-center study conducted in a private practice setting, which may limit generalizability. Fourth,
while participant blinding was maintained through device concealment, the treating clinician was
aware of the allocation, introducing potential performance bias. Fifth, the study lacked a sham or no-
treatment control group, precluding assessment of placebo effects; however, the head-to-head
comparative design provides clinically relevant information for practitioners choosing between
available devices.

Future research should include multicenter trials with larger sample sizes, longer follow-up
periods, sham-controlled arms, and prospective ethics approval to confirm and extend these findings.
Investigation of optimal treatment parameters, including session frequency and retreatment
protocols, would further inform clinical practice.

5. Conclusions
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This quality improvement study demonstrates that both 3 Tesla and 8 Tesla electromagnetic
pelvic floor stimulation devices are effective non-invasive treatments for stress and mixed urinary
incontinence. The 8 Tesla device showed significantly greater reduction in leakage frequency at 4-
week follow-up and faster onset of improvement, suggesting that higher magnetic field strength may
be a clinically relevant factor in optimizing treatment outcomes. These findings contribute to the
evidence base for HIEM technology and provide comparative data to support informed device
selection in clinical practice.
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