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Abstract

Introduction: Some companies commercialize medical devices that use magnetic stimulation
(MS) for aesthetic purposes and neuromuscular rehabilitation. These companies claim that the
therapy can induce supramaximal muscle contractions, and that such contractions are the
primary mechanism behind the treatment’s effectiveness. This literature review aims to
evaluate whether magnetic stimulation is capable of inducing supramaximal muscle
contractions.

Methods: To conduct the literature review, 17 studies were selected (Study Level 1). All articles
concerning muscle contraction cited within these 17 primary studies were also thoroughly
reviewed (Study Level Il). Additionally, all articles cited within these Level Il studies that
addressed muscle contraction were rigorously examined as well (Study Level Ill).

Results: The objective of this review was to identify studies that directly measured muscle
contraction during magnetic stimulation, specifically assessing the intensity of these
contractions and determining whether they exceed the force generated by a maximal
voluntary contraction (MVC). Among the 147 articles reviewed across all levels, only 5 studies
included direct measurements of muscle contraction during magnetic stimulation. None of
these studies demonstrated that magnetic stimulation is capable of producing a contraction
stronger than a maximal voluntary contraction.

Discussion: What most surprised the author during this review was the high number of articles
that cited references to support claims, particularly those related to supramaximal muscle
contraction, where the cited references did not, in fact, contain the information attributed to
them. Upon reviewing these sources, it became evident that many citations were inaccurate
or misleading, undermining the scientific validity of the claims being made. The lack of
scientific rigor observed in several articles, particularly in high-impact journals, is striking. This
raises serious concerns about the standards currently being applied in the publication and
peer-review process and calls into question how scientific knowledge is being produced and
disseminated in this field.

Conclusion: Based on the available evidence, there is currently no scientific support for the
claim that magnetic stimulation can induce supramaximal muscle contractions. The findings
highlight the need for more rigorous research and greater transparency in scientific reporting,
particularly in the context of device-based therapies.

Conflict of Interest Statement: The author declares no conflict of interest related to this study.
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Introduction

Pelvic floor dysfunctions represent a growing challenge for both women and healthcare
systems worldwide. At least 25% of adult women will experience some form of pelvic floor
complaint during their lifetime. These disorders include urinary incontinence, pelvic organ
prolapse, fecal incontinence, chronic pelvic pain, sexual dysfunctions and functional
constipation, all of which impose significant direct and indirect costs on healthcare systems
and society, and have a substantial economic impact.

The total annual cost of pelvic floor disorders is estimated at €90 to 110 billion in the European
Union, $130 to 165 billion in the United States and $220 to 290 billion globally. Individual
expenses range from €1,000 to over $30,000 per patient, depending on severity, type of
treatment and regional access to care.

Pelvic organ prolapse tends to generate higher costs due to the need for surgery and
hospitalization. Chronic pelvic pain is one of the leading sources of indirect costs, caused by
absenteeism, repeated prescriptions and frequent consultations. Sexual dysfunctions and
functional constipation are widely underreported. Overall, it is estimated that fewer than 30%
of women with pelvic floor disorders receive adequate treatment.

Beyond public health concern, pelvic floor disorders have serious physical implications, with
significant impact on quality of life, emotional wellbeing and professional performance. These
conditions also affect family life, causing emotional stress, changes in routines and a greater
need for support from partners and caregivers.

Conservative therapies, particularly pelvic floor muscle rehabilitation, are recommended as
first-line treatment. In recent years, magnetic stimulation has emerged as a popular
noninvasive technology, promoted for its comfort, ease of use and potential to improve
adherence, especially for female urinary incontinence.

Devices using electromagnetic fields are marketed as capable of inducing involuntary
supramaximal muscle contractions without any effort from the patient, who only needs to sit
on the chair fully clothed. These contractions are described as being stronger than those
achieved through maximal voluntary contraction (MVC), and some claims suggest that
thousands can be generated in a single session. This mechanism is presented as the primary
explanation for the therapeutic effects of these technologies.

However, such claims require scientific scrutiny. In neuromuscular physiology, supramaximal
contraction may occur when an external stimulus is applied together with a voluntary
contraction, recruiting additional motor units. This is documented for electrical stimulation.
However, the use of the term involuntary supramaximal muscle contractions in magnetic
stimulation remains physiologically unproven, with no scientific evidence.

This review examines the scientific basis of this concept by identifying studies that objectively
measured pelvic floor muscle contraction during magnetic stimulation, with a specific focus
on contraction force intensity.

www.rpaeserie.com lairaramos@rpaeserie.com +351 964224220



http://www.rpaeserie.com/
mailto:lairaramos@rpaeserie.com

)\ R PA&Série This material is protected by copyright. Its full content may be DRA. LAIRA RAMOS
; freely shared. However, the use of any part of this content Page 5 de 31

requires prior written permission from the author.

Vg REABILITAGAO PERINEAL
(92)) ATIVA & SERIE

Methods

To conduct this literature review, 17 studies were selected (Study Level 1). All articles related
to muscle contraction induced by magnetic stimulation cited within these 17 primary studies
were thoroughly reviewed (Study Level Il). Additionally, all articles cited within the Level Il
studies that addressed muscle contraction induced by magnetic stimulation were also
rigorously examined (Study Level ).

The author performed the initial search using the PubMed database, focusing on publications
from the past five vyears. The following search strategy was applied:
(urinary incontinence[Title]) AND (((magnetic[Title]) OR (electromagnetic[Title]) OR
(HIFEM([Title])) AND (clinicaltrial[Filter] OR meta-analysis[Filter] OR randomized controlled
trial[Filter] OR review[Filter] OR systematic review[Filter]) AND (female[Filter])).
The filters applied included: Clinical Trial, Meta-Analysis, Randomized Controlled Trial, Review,
Systematic Review, and Female. The most recent search was conducted on May 5, 2025.
Studies Level | (1-9)

Earlier publications, Studies Level | (10-17), were also reviewed to gather additional data on
magnetic stimulation and its effects on muscle contraction, with the aim of understanding the
physiological mechanisms involved and the historical evolution of this therapeutic approach.

A complementary search on PubMed was conducted on May 10, 2025, using the following
strategy: ((((muscle contraction) AND (supramaximal)) AND (magnetic)) AND (stimulation))
NOT(resonance). This search yielded 53 articles. The author reviewed all abstracts and found
no evidence supporting the occurrence of supramaximal muscle contractions induced by MS.

Each article was classified according to the following criteria:

e Muscle contraction is assessed during magnetic stimulation; however, there is no
measurement of supramaximal muscle contractions.

e  Maximal urethral closing pressure (MUCP) is measured during magnetic stimulation.
MUCP is recorded at rest, without any pelvic floor muscle contraction. There is no
measurement of supramaximal muscle contractions.

e  Muscle contraction is not assessed during magnetic stimulation. It is evaluated before and
after treatment. There is no measurement of supramaximal muscle contractions.

e There is no assessment of muscle contraction. Neither during magnetic stimulation,
either before or after treatment.

e This article discusses brain magnetic stimulation. There is no mention of supramaximal
muscle contractions.

e This is a systematic review | meta-analysis; however, there is no information about
muscle strength during magnetic stimulation.

e This article is not about magnetic stimulation.

e This is a conference presentation, abstract is not available.

e This article presents a mathematical model of magnetic stimulation. It is theoretical and
does not include any assessment of muscle contraction.

e Itisabook, and the author didn’t cite what chapter is in the reference. It was not possible
to find any information about MS in the book content.
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Results

The objective of this review was to identify studies that directly measured pelvic floor muscle
contraction during magnetic stimulation, specifically assessing the intensity of these
contractions and determining whether they exceed the force generated by a maximal
voluntary contraction (MVC).

All first nine Studies Level | (1-9) focused on the use of magnetic stimulation in pelvic floor
muscles. Although none of these studies assessed pelvic floor muscle contraction during
magnetic stimulation, they consistently affirm that this therapy induces such contractions,
presenting this unverified mechanism as the basis for treatment success. Studies (1,2,4,6) go
further by supporting the term supramaximal muscle contraction, even though there is no
scientific evidence to support this claim.

Analyzing Shah et al (1), published in European Journal of Obstetrics and Gynecology in 2025,
the authors cited: “..Furthermore, as HITSTM works by creating a rapidly changing
electromagnetic field which stimulates thousands of supramaximal contractions during one
therapy, it might be more beneficial than just performing the exercises alone (18)...” Reference
(18), presents no assessment of muscle contraction, neither during magnetic stimulation, nor
before or after the treatment. However, the study also states: “Elicited contraction torque
increases with intensity, as more motor units are recruited. It would plateau if all units could
be recruited, resulting in supramaximal contraction...”

Going deeper into Leonard et al (2), published in Neurourology and Urodynamics in 2025, the
authors cited: “...As the concepts of magnetic stimulation by Faraday's law, the utilization of
high-frequency time-varying magnetic field would induce electrical activity that depolarizes
the nerves and causes contraction of the PFMs (19,20)...” Reference (19), does not evaluate
muscle contraction at any time. Reference (20), evaluated muscle contraction only before and
after treatment, not during magnetic stimulation.

Leonard et al (2) also cited: “... HIFEM offers noninvasive stimulation and strengthening of
PFMs without requiring active collaboration from treated subjects (21,22)...” Reference (21),
published in Journal of Clinical Medicine in 2021, is a systematic review and clinical
prospective non-randomized study. They conclude: “...Additional advantages include no side
effects, no need to undress, and automatic contractions.” None of the studies included in the
systematic review measured pelvic floor muscle contraction during magnetic stimulation. In
the clinical study there is no assessment of muscle contraction, neither during magnetic
stimulation, either before or after treatment. Reference (22), is not about MS.

Leonard et al (2) cited directly the concept of supramaximal contraction: “... HIFEM addresses
this limitation by inducing supramaximal contractions through selective stimulation of
neuromuscular tissue via alternating electromagnetic fields (23). Recent studies suggest that
these induced contractions enhance PFM integrity, activity, and endurance, thus benefiting
cases of Ul (24,25)...” References (23,25) do not evaluate muscle contraction at any time, and
(23) is an aesthetic study about arm thickening. In the case of (24) muscle contraction is
assessed only before and after treatment, by electromyography.

Mohamed et at (3), published in Journal of Bodywork & Movement Therapies in 2024. They
state: “The magnetic stimulation (MS) applied in the pelvic region induces eddy currents, which
subsequently permeate into the surrounding tissues. This leads to axon depolarization, which
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initiates an impulse that travels towards the motor endplate, releasing acetylcholine and
causing muscle fiber contraction.” However, none of the studies they cited analyzed pelvic
floor muscle contraction during magnetic stimulation.

Tosun et al (4), published in Therapeutics and Clinical Risk Management in 2024, claim that
magnetic stimulation can produce supramaximal muscle contraction, even though the study
does not evaluate pelvic floor muscle contraction at any time. The authors state:
“..Subsequently, the high frequency of action potentials results in specific and supramaximal
muscle contractions.” They also affirm: “The advantage of HIFEM technology over this type of
traditional approach is a rapidly changing electromagnetic field mechanism that initiates
thousands of supramaximal contractions during a single therapy...”

Anti¢ et al (5), published in International Urogynecology Journal in 2023 is a systematic review
that analyzed five studies. None of them assessed pelvic floor muscle contraction at any time.
Even so, the authors state: “...Simultaneously, the efferent nerve branches are also stimulated
to facilitate strengthening of the pelvic floor muscles and increase the tonus of the urethral
sphincters...”

Another interesting point in Anti¢ et al. (5) is that they cite three authors to recommend
optimal stimulation parameters of MS, even though there is no evidence of muscle contraction
during magnetic stimulation: “To date, the optimal frequency and pulse duration have not yet
been established, although a higher dose of 50 Hz has been reported to be the dose required
to achieve good pelvic floor contraction for the treatment of SUI, and a lower dose of 10-20 Hz
is required for UUI (21,26,27).” Reference (21), as mentioned above, is a systematic review and
none of the studies included in the systematic review measured pelvic floor muscle contraction
during magnetic stimulation.

Reference (26), Lim et al, published in Neurourology and Urodynamics in 2014, is a systematic
review that analyzed eight studies. Among them, only three assessed pelvic floor muscle
contraction, and this was done before and after treatment, not during magnetic stimulation.
The authors cited: “There was substantial divergence in relation to the frequencies and
durations of stimulation, ranging from 5 Hz to 50 Hz, and 20 min to daily usage.” They also
report: “To date, the optimum frequency and pulse duration has not yet been established,
although a higher dose of 50 Hz has been reported as the dose required to achieve a good
pelvic floor contraction for treatment of SUI (28-31).” Reviewing all four references (28-31)
none of them include any assessment of muscle contraction. There is no evaluation during
magnetic stimulation, nor before or after treatment.

Reference (27), Braga et al, published in Journal of Clinical Medicine in 2022. The authors
cited: “FMS is a technique based on Faraday’s law of magnetic induction, approved by the
United States Food and Drug Administration (FDA) in 1998, for stimulating the central and
peripheral nervous system (19,32). It generates electrical activity, which induces controlled
depolarization of the nerves, resulting in_pelvic muscle contraction and sacral S2-54 roots
neuromodulation (19)...”. Reference (19), as mentioned before, does not evaluate muscle
contraction at any time. Reference (32) discusses brain magnetic stimulation.

Reference (6), Guerette et al, published in Journal of Women'’s Health Care in 2023. Even with
no evaluation to prove it, the authors state: “Further, the HIFEM is supraphysiologic, engaging
the muscles more intensely and more rapidly than is otherwise possible” and they cited: “These
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contractions are of higher tension and frequency than can be achieved with voluntary
contractions or biofeedback during PFMT and are, therefore, defined as supramaximal.
Moreover, since the magnetic field penetrates living tissues without attenuation, the induced
contractions achieve greater depth and intensity (24,33).” In both referenced studies (24,33),
muscle contraction was assessed only before and after treatment, using EMG and ultrasound
respectively.

Reference (7), Mikus et al, published in Medicina in 2022. The authors cited: “...One such
method of treating SUI is extracorporeal magnetic innervation (EMI) of the PFM (34,35). This
method is based on indirect contraction of the PFM by an external magnetic field...”

Reference (34), Gilling et al, published in BJU International in 2009, is a randomized trial in
which pelvic floor muscle contraction was assessed only before and after treatment. There is
no assessment during magnetic stimulation, and no mention of muscle contraction during MS
in the entire article.

Reference (35), Lim et al, published in Int Urogynecol J in 2017, is a randomized trial in which
pelvic floor muscle contraction was assessed only before and after treatment. There is no
assessment during magnetic stimulation. Even so, the authors cited: “...which penetrates deep
into pelvic floor muscles, leading to pelvic floor nerve stimulation and contraction (19).”
Reference (19) does not evaluate muscle contraction at any time.

Lim et al (35), also cited: “Results from our recent randomized controlled trial showed that
repetitive contractions stimulated by PMS significantly improved SUI symptoms and increased
pelvic floor muscle strength (36).” Reference (36) is a randomized trial in which pelvic floor
muscle contraction was assessed only before and after treatment.

Reference (8), Weber-Rajek et al, published in BioMed Research International in 2020. The
authors cited: “...Once the sodium-potassium pump is activated and the motor neuron
depolarization begins, nerve impulses reach the neuromuscular junction which consequently
initiates _muscle contraction (19,37,38)...” All three references (19,37,38) include no
assessment of muscle contraction, neither during magnetic stimulation, nor before or after
treatment.

Reference (9), Hou et al, published in Journal of Advanced Nursing in 2020, is a systematic
review and meta-analysis. However, there is no information about muscle strength during
magnetic stimulation. The authors cited: “Min et al. 2017 (39) suggested that magnetic
stimulation improves incontinence by not only contracting pelvic floor muscles but also
simultaneously inhibiting the antagonistic reflex mechanism for emptying the bladder.”
Reference (39), however, is not about magnetic stimulation; it addresses electrical stimulation.

References (10—17), were also reviewed to gather additional data on magnetic stimulation and
its effects on muscle contraction. References (10,11) are related to the aesthetic field.
References (12) addresses the treatment of urinary incontinence but was published more than
five years ago. References (13—16) are older studies focused on understanding the magnetic
stimulation technique. Reference (17) presents a mathematical model.

Reference (10), Sant'Ana et al, published in Journal of Cosmetic Dermatology in 2023, is a
retrospective, non-randomized and non-controlled study about magnetic stimulation applied
to the abdominal muscles for aesthetic purposes. Even though the title refers to
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“Electromagnetic field for supramaximal muscle stimulation...” there is no assessment of
muscle contraction, neither during magnetic stimulation, nor before or after treatment.

It is interesting to observe how frequently Reference (10), cited other authors to support the
theory of supramaximal contraction. For example, the authors cited: “It is known that
electromagnetic pulses are delivered at a highfrequency rate, inhibiting muscle relaxation,
which results in a phenomenon known as supramaximal or tetanic contractions, not
reproducible by voluntary muscle contraction (40)”. They continue: “..The authors(41)
hypothesize that induced supramaximal contractions may lead to an increase in metabolic
activity...” and further affirm: “..treatment with electromagnetic contraction can induce
programmed cell death, since in supramaximal contractions, lipid breakdown can lead to FFA
extrusion into the intracellular and extracellular space... (42,43)”. Additionally, they state:
“..because in the same way that it occurs during intense physical exercise, the muscular
contraction induced by the magnetic field can increase the extracellular uptake of FFA and
lower its concentration in the blood plasma (44,45)”. References (40-42) do not evaluate
muscle contraction at any time. References (43-45) are not studies about magnetic
stimulation.

Reference (11), Duncan et al, published in Aesthetic Surgery Journal in 2020, analyzed striated
porcine muscle tissue through biopsy. There is no assessment of muscle contraction, neither
during magnetic stimulation, nor before or after treatment. However, the authors state: “...In
addition, the frequency of delivered pulses does not allow the muscle to relax between 2
consecutive stimuli, which results in supramaximal tension within the muscle and thus
supramaximal muscle contraction.” There is no evidence to support this claim in any of the
references cited in the article.

Reference (12), Wallis et al, published in Clinical Medicine & Research in 2012, is a randomized
clinical trial that evaluated the use of magnetic pants to treat urinary incontinence. There is
no assessment of muscle contraction, neither during magnetic stimulation, nor before or after
treatment. The authors cited: “In ExMI, a pulsed magnetic field is generated which induces an
electrical depolarization of the nerves within the pelvic floor, consequently causing the pelvic
floor muscles to contract (37).” Reference (37) also presents no assessment of muscle
contraction, neither during magnetic stimulation, nor before or after treatment.

References (13—16) only observed that magnetic stimulation can promote muscle contraction,
with no evaluation of the intensity. Reference (17) presents a mathematical model.

Among the 147 articles reviewed across all levels, only 5 (46-50) studies included direct
measurements of muscle contraction during magnetic stimulation. None of these studies
demonstrated that magnetic stimulation is capable of producing supramaximal muscle
contraction, a contraction stronger than a maximal voluntary contraction. Of these 5 studies,
only 2 (46,47) used instruments capable of objectively measuring muscle force, and both
evaluated the quadriceps femoris. One study focused on respiratory muscles (48). The
remaining 2 studies (49,50) used surface electromyography (EMG) to measure electrical
activity in the biceps and finger muscles. While EMG detects electrical activity, it does not
quantify muscle tension or force. This highlights the importance of using appropriate
instruments when conducting scientific research.
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Discussion

Beyond the physiological mechanisms, the central concern of this review is the complete lack
of scientific evidence supporting the claim that magnetic stimulation (MS) can induce
supramaximal muscle contractions. Despite being frequently cited in scientific articles and
widely promoted in commercial advertising, no study has objectively demonstrated that
magnetic stimulation generates a contraction stronger than that produced during a maximal
voluntary contraction (MVC). More critically, no study has even demonstrated that MS
produces any measurable contraction of the pelvic floor muscles.

Among the 147 articles analyzed, only five directly measured muscle activity during magnetic
stimulation. None of them focused on the pelvic floor muscles. In fact, the few studies that
measured force used accessible, superficial muscles such as the quadriceps, where the
magnetic field was applied directly over the muscle belly. These findings cannot be
extrapolated to deep internal muscles like those of the pelvic floor, which are not in direct
contact with the electromagnetic source during chair-based stimulation.

When a patient is seated on a magnetic stimulation chair, the electromagnetic field passes
primarily through the gluteal region. The pelvic floor muscles lie deeper. Assuming that these
muscles are effectively and intensely stimulated under these conditions, without any direct
measurement to support such a claim, undermines the scientific method.

This leads to another significant issue: the complete absence of objective, standardized
assessment of pelvic floor muscles. Most articles report only maximal voluntary contraction,
disregarding essential physiological variables such as nerve latency, muscle latency,
contraction time and relaxation time.

These factors are fundamental to understanding muscle function and to determining whether
magnetic stimulation can promote neuromuscular changes in pelvic floor muscles. It is
possible that this neuronal improvement is actually responsible for the positive clinical
outcomes reported.

Even more concerning is the observation that many studies reference articles as sources to
support the idea of supramaximal contractions, yet these citations do not contain any such
evidence. What emerges is a troubling pattern: a cascade of repetition where “he said that
they said,” but no one ever truly demonstrated it. This undermines the credibility of scientific
publishing and raises a critical question: how is science being done, and can we trust what is
being published? When major journals accept papers that reproduce untested claims without
scrutiny, science becomes vulnerable to commercial influence.

In conclusion, there is no scientific evidence that magnetic stimulation induces supramaximal
contractions. More importantly, no study has ever demonstrated that MS is capable of
producing measurable contractions in the pelvic floor muscles. The concept appears to be
grounded in repetition and marketing rather than objective science. This finding reinforces the
need for rigorous methodologies, critical evaluation of literature and transparency in research,
particularly when commercial interests are involved.
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Randomized Controlled Trial (62)

2.7. Multicenter, Randomized, Sham-Controlled Study on the Efficacy of Magnetic
Stimulation for Women With Urgency Urinary Incontinence. (63)

2.8. Extracorporeal Magnetic Innervation Therapy for Stress Urinary Incontinence (19)

2.9. Effects of Magnetic Stimulation in the Treatment of Pelvic Floor Dysfunction (20)

2.10. Effectiveness of Magnetic Stimulation in the Treatment of Urinary Incontinence:
A Systematic Review and Results of Our Study (21)

2.11. Electrical Stimulation With Non-Implanted Devices for Stress Urinary
Incontinence in Women (22)

2.12. Lifting and Toning of Arms and Calves Using High-Intensity Focused
Electromagnetic Field (HIFEM) Procedure Documented by Ultrasound Assessment (23)

2.13. Extracorporeal Magnetic Innervation Therapy: Assessment of Clinical Efficacy in
Relation to Urodynamic Parameters (25)

2.14. HIFEM Procedure for Treatment of Urinary Incontinence Accompanied With
Female Sexual Dysfunction: 1-Year Follow-Up Data (64)

2.15. Efficacy of 3 Tesla Functional Magnetic Stimulation for the Treatment of Female
Urinary Incontinence (27)
2.15.1. Extracorporeal magnetic innervation therapy for stress urinary incontinence.

(19)
2.15.2. Magnetic stimulation of the human brain and peripheral nervous system: An
introduction and the results of an initial clinical evaluation. (32)

3. Effect of electromagnetic stimulation combined with visceral manipulation on stress
urinary incontinence in postmenopausal women: A randomized controlled trial. (3)
STUDY 3 2024
3.1. EAU Guidelines on Assessment and Nonsurgical Management of Urinary Incontinence

(65)
3.2. Arabic (Tunisian) translation and validation of the Urogenital Distress Inventory short
form (UDI-6) and Incontinence Impact Questionnaire short form (11Q-7) (66)
3.3. Effectiveness of pelvic floor muscle training on quality of life in women with urinary
incontinence: a systematic review and meta-analysis. (67)
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continence and stress incontinence: a systematic review. (68)
3.5. Hydrostatic pressure sensation in cells: integration into the tensegrity model. (69)
3.6. Extracorporeal magnetic innervation treatment for urinary incontinence. (30)
3.7. Urinary incontinence in women: modern methods of physiotherapy as a support for
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3.7.1. Arandomized-controlled trial pilot study examining the effect of extracorporeal
magnetic innervation in the treatment of stress urinary incontinence in women.
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3.7.2. Magnetic stimulation for female patients with stress urinary incontinence a
meta-analysis of studies with short-term follow-up. (71)
3.7.3. Comparison of alpha-blocker, extracorporeal magnetic stimulation alone and in
combination in the management of female bladder outlet obstruction (72)
3.7.4. Extracorporeal magnetic stimulation for treatment of stress and urge
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3.7.5. The effectiveness of magnetic stimulation for patients with pelvic floor
dysfunction: A systematic review and meta-analysis.(74)
3.7.6. Effects of magnetic stimulation on urodynamic stress incontinence refractory to
pelvic floor muscle training in a randomized sham-controlled (61)
3.7.7. Neuromodulation for the treatment of lower urinary tract symptoms (75)
4. Is the High-Intensity Focused Electromagnetic Energy an Effective Treatment for Urinary
Incontinence in Women? (4) STUDY 4 — 2024
4.1. Safety and efficacy of a non-invasive high-intensity focused electromagnetic field
(HIFEM) device for treatment of urinary incontinence and enhancement of quality of
life (76)
4.2. Pulsed magnetic stimulation for stress urinary incontinence: 1-year follow-up results
5. Magnetic stimulation in the treatment of female urgency urinary incontinence: a
systematic review(5) STUDY 5 - 2023
5.1. The Maxwell-Faraday equation (77)
5.2. Efficacy of 3 Tesla functional magnetic stimulation for the treatment of female urinary
incontinence.(27)
5.2.1. Extracorporeal magnetic innervation therapy for stress urinary incontinence.
(19)
5.2.2. Magnetic stimulation of the human brain and peripheral nervous system: An
introduction and the results of an initial clinical evaluation. (32)
5.2.3. Effectiveness of Magnetic Stimulation in the Treatment of Urinary Incontinence:
A Systematic Review and Results of Our Study. (21)
5.2.4. Functional electrical stimulation: Physiological basis and clinical principles.
Review article. (78)
5.2.5. The comparison of EMG-biofeedback and extracorporeal magnetic innervation
treatments in women with urinary incontinence (79)
5.3. Randomized, doubleblind, sham-controlled evaluation of the effect of functional
continuous magnetic stimulation in patients with urgency incontinence.(80)
5.4. Do electromagnetic fields interact with electrons in the Na,K-ATPase? (81)
5.5. Faraday’s law of induction (82)
5.6. Effectiveness of magnetic stimulation in the treatment of urinary incontinence: a
systematic review and results of our study. (21)
5.7. Efficacy of electromagnetic therapy for urinary incontinence: a systematic review. (26)
5.7.1. Acritical review on magnetic stimulation: what is its role in the management of
pelvic floor disorders? What is its role in the management of pelvic floor
disorders? (28)
5.7.2. Long-term effects of extracorporeal magnetic innervations in the treatment of
women with urinary incontinence: Results of 3-year follow-up (29)
5.7.3. Extracorporeal magnetic innervation treatment for urinary incontinence. (30)
5.7.4. Extracorporeal magnetic innervation for the treatment of stress urinary
incontinence: Results of two-year follow-up. (31)

6. Randomized Trial of HIFEM Pelvic Floor Stimulation Device Compared with Pelvic Floor
Exercises for Treatment of Urinary Incontinence (6) STUDY 6 — 2023
6.1. Electromyographic evaluation of the pelvic muscles activity after highintensity focused
electromagnetic procedure and electrical stimulation in women with pelvic floor
dysfunction. (24)
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6.2. A comparative study on the effects of highintensity focused electromagnetic
technology and electrostimulation for the treatment of pelvic floor muscles and
urinary incontinence in parous women: (33)

6.2.1. HIFEM technology the non-invasive treatment of urinary incontinence. (83)

6.2.2. HIFEM technology a new perspective in treatment of stress urinary
incontinence.(84)

6.2.3. Effects of magnetic stimulation in the treatment of pelvic floor dysfunction. (20)

6.2.4. Clinical Decisions in Therapeutic Exercise: Planning and Implementation (85)

6.2.5. Pelvic Organ Dysfunction in Neurological Disease: Clinical Management and
Rehabilitation. (86)

6.3. Safety and efficacy of a non-invasive high-intensity focused electromagnetic field
(HIFEM) device for treatment of urinary incontinence and enhancement of quality of
life (76)

6.4. The use of HIFEM technology in the treatment of pelvic floor muscles as a cause of
female sexual dysfunction: a multi-center pilot study (87)

6.4.1. HIFEM technology a new perspective in treatment of stress urinary
incontinence. (84)

6.4.2. HIFEM technology the non-invasive treatment of urinary incontinence. (83)

6.4.3. The status of pelvic floor muscle training for women. (88)

7. Efficacy Comparison between Kegel Exercises and Extracorporeal Magnetic Innervation
in Treatment of Female Stress Urinary Incontinence: A Randomized Clinical Trial (7)
STUDY 7- 2022
7.1. Patients’ Perception and Satisfaction with Pulsed Magnetic Stimulation for Treatment

of Female Stress Urinary Incontinence. (35)

7.1.1. Neuronal stimulation by pulsed magnetic fields in animals and man. (19)

7.1.2. Randomized controlled trial of pulsed magnetic stimulation for stress urinary
incontinence: 1-year results. (36)

7.2. A Double-Blind Randomized Controlled Trial of Electromagnetic Stimulation of the
Pelvic Floor vs. Sham Therapy in the Treatment of Women with Stress Urinary
Incontinence (34)

8. Assessment of the Effectiveness of Pelvic Floor Muscle Training (PFMT) and
Extracorporeal Magnetic Innervation (ExMI) in Treatment of Stress Urinary Incontinence
in Women: A Randomized Controlled Trial (8) STUDY 8 — 2020
8.1. Extracorporeal magnetic innervation therapy for stress urinary incontinence (19)

8.2. Update on extracorporeal magnetic innervation (EXMI) therapy for stress urinary
incontinence (37)

8.3. A randomized-controlled trial pilot study examining the effect of extracorporeal
magnetic innervation in the treatment of stress urinary incontinence in women (38)
8.3.1. Extracorporeal magnetic innervation therapy for stress urinary incontinence

(19)
8.3.2. Update on extracorporeal magnetic innervation (EXMI) therapy for stress
urinary incontinence. (37)

9. Effects of extracorporeal magnetic stimulation on urinary incontinence: A systematic
review and meta-analysis (9) STUDY 9 - 2020
9.1. Pulsed magnetic stimulation for stress urinary incontinence: 1-year follow up

results.(36)

9.2. The effectiveness of magnetic stimulation for patients with pelvic floor dysfunction: a
systematic review and meta-analysis. (74)
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9.2.1. Pulsed magnetic stimulation for stress urinary incontinence: 1-year follow up
results.(36)

9.3. Long-term sacral magnetic stimulation for refractory stress urinary incontinence (89)
9.4. Efficacy of electromagnetic therapy for urinary incontinence: a systematic review. (26)

9.4.1. A critical review on magnetic stimulation: what is its role in the management of
pelvic floor disorders? (28)

9.4.2. A double-blind randomized controlled trial of electromagnetic stimulation of
the pelvic floor vs sham therapy in the treatment of women with stress urinary
incontinence (34)

9.4.3. Conservative treatment of female urinary incontinence with functional
magnetic stimulation (90).

9.4.4. Functional magnetic stimulation for mixed urinary incontinence. (91)

9.5. Systematic review: randomized, controlled trials of nonsurgical treatments for urinary

incontinence in women. (60)

9.6. An effective meta-analysis of magnetic stimulation therapy for urinary incontinence

(59)

9.6.1. A double-blind randomized controlled trial of electromagnetic stimulation of
the pelvic floor vs sham therapy in the treatment of women with stress urinary
incontinence (34)

9.6.2. Pulsed magnetic stimulation for stress urinary incontinence: 1-year follow up
results.(36)

9.7. Magnetic stimulation for female patients with stress urinary incontinence, a meta-

analysis of studies with short -term follow-up (71)

9.7.1. Detrusor inhibition induced from mechanical stimulation of the anal region and
from electrical stimulation of pudendal nerve afferents (92)

9.7.2. Therapeutic effect and mechanism of electrical stimulation in female stress
urinary incontinence. (39)

9.7.3. The mechanisms of the action of electrical stimulation of muscles (93)

9.8. Therapeutic effect and mechanism of electrical stimulation in female stress urinary

incontinence (39)

10. Electromagnetic field for supramaximal muscle stimulation: A retrospective study of
safety, efficacy, and patient satisfaction in Brazil (10) — STUDY 10 - 2023
10.1. Simultaneous Changes in Abdominal Adipose and Muscle Tissues Following

Treatments by High-Intensity Focused Electromagnetic (HIFEM) Technology-Based

Device: Computed Tomography Evaluation (40)

10.1.1.Improvement in Isometric strength of the quadriceps femoris muscle after
training with electrical stimulation (94)

10.1.2. Muscular strength development by electrical stimulation in healthy individuals
(95)

10.1.3.High intensity focused electromagnetic therapy evaluated by magnetic
resonance imaging (96)

10.1.4.Safety and efficacy of a novel high-intensity focused electromagnetic
technology device for noninvasive abdominal body shaping (97)

10.1.5.Ultrasound Assessment of Subcutaneous Abdominal Fat Thickness After
Treatments With a High-Intensity Focused Electromagnetic Field Device: A
Multicenter Study (98)
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10.1.6. An Induction of fat apoptosis by a non-thermal device: safety and mechanism
of action of non-invasive HIFEM technology evaluated in a histological porcine

model. (41)
10.1.7. An introduction to the basic principles of magnetic nerve stimulation. (99)
10.2. Induction of Fat Apoptosis by a Non-Thermal Device: Mechanism of Action of

Non-Invasive High-Intensity Electromagnetic Technology in a Porcine Model (41)

10.2.1.Magnetic stimulation of the quadriceps femoris muscle: comparison of pain
with electrical stimulation (47)

10.2.2. Extracorporeal magnetic innervation therapy for stress urinary incontinence
(19)

10.2.3. Functional magnetic stimulation of expiratory muscles: a noninvasive and new
method for restoring cough (48)

10.2.4. Peripheral electrical and magnetic stimulation to augment resistance training
(100)

10.2.5.Strengthening of quadriceps by neuromuscular magnetic stimulation in healthy
subjects (101)

10.2.6. Muscle training with repetitive magnetic stimulation of the quadriceps in severe
COPD patients (102)

10.2.7. Effects of induced electric fields on finite neuronal structures: a simulation study
(103)

10.2.8. Prediction of neural excitation during magnetic stimulation using passive cable
models (104)

10.2.9. Obesity-induced endoplasmic reticulum stress causes chronic inflammation in
adipose tissue. (105)

10.2.10. Free fatty acid induces endoplasmic reticulum stress and apoptosis of b-
cells (106)
10.3. Mechanism of nonthermal induction of apoptosis by highintensity focused

electromagnetic procedure: Biochemical investigation in a porcine model (42)
10.3.1. Induction of fat apoptosis by a non-ther mal device: mechanism of action of non-
invasive high-intensity electromagnetic technology in a porcine model.(41)
10.4. ER stress and lipid metabolism in adipocytes. (43)
10.5. Clinical study demonstrates that electromagnetic muscle stimulation does not
cause injury to fat cells (107)

10.5.1.Ultrasound Assessment of Subcutaneous Abdominal Fat Thickness After
Treatments With a High-Intensity Focused Electromagnetic Field Device: A
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10.5.2. High intensity focused electro-magnetic technology (HIFEM) for non-invasive
buttock lifting and toning of gluteal muscles: A multi-center efficacy and safety
study. (108)

10.5.3. High intensity focused electromagnetic therapy evaluated by magnetic
resonance imaging: Safety and efficacy study of a dual tissue effect based
noninvasive abdominal body shaping (96)

10.5.4. Safety and efficacy of a novel highintensity focused electromagnetic technology
device for noninvasive abdominal body shaping (97)
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high-intensity focused electromagnetic field evaluated in an in-vivo porcine
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11.1. A model of the stimulation of a nerve fiber by electromagnetic induction (17)
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training practices (110)
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11.4. Spinal and supraspinal factors in human muscle fatigue. (112)
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11.12.5. The non-invasive treatment of urinary incontinence. (83)
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11.14. Effects of training and creatine supplement on muscle strength and body mass
(116)
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12.1. Update on extracorporeal magnetic innervation (EXMI) therapy for stress
urinary incontinence. (37)
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