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Abstract: Purpose: Urinary incontinence (UI) significantly impacts the quality of life,
necessitating a range of treatments, from behavioral changes to surgical interventions. Elec-
tromagnetic muscle stimulation (HIFEM™) therapy presents an innovative, non-invasive
approach to strengthening pelvic floor muscles (PFMs). Subjects and Methods: This
retrospective, non-interventional case series study explores the efficacy and safety of
HIFEM™ treatment in parous women experiencing stress (SUI) and mixed urinary incon-
tinence (MUI). Nineteen women (mean age 54 £+ 16) underwent six HIFEM™ sessions,
with symptom progression tracked using the International Consultation on Incontinence
Questionnaire-Urinary Incontinence Short Form (ICIQ-UI SF), along with comfort and satis-
faction questionnaires. Results: At baseline, the mean ICIQ-UI SF score was 7.9 £ 4.2 points.
By the final questionnaire administration, the average score had dropped to 4.7 & 3.5, re-
flecting a 50.6% reduction from baseline (p < 0.001). According to ICIQ-UI SF Item 6, 21% of
subjects achieved complete continence. Additionally, the percentage of subjects experienc-
ing urine leakage before reaching the toilet declined by 40% after the sixth treatment. Post
treatment, the number of subjects who leaked urine while coughing or sneezing decreased
by 50%. Conclusions: The treatment has shown high efficacy in lowering the ICIQ-SF scores
across the study group, with a significant number of subjects regaining entire continence.

Keywords: stress urinary incontinence; mixed urinary incontinence; HIFEM

1. Introduction

Pelvic floor muscles (PFMs) provide the structural and functional support of pelvic
organs, including the uterus, bladder, and rectum [1]. When the pelvic floor muscles are
compromised, it may lead to several pathologies under the pelvic floor dysfunction (PFD)
constellation [2]. Obesity, continuous heavy lifting, vaginal childbirth, chronic constipation,
hormonal changes, or simply advancing age are several of the factors contributing to pelvic
floor disorders [3]. Commonly, PFD leads to urinary incontinence (UI). The three main
types of Ul are classified as stress urinary incontinence (SUI), urge urinary incontinence
(UUI), and mixed urinary incontinence (MUI) [4]. SUI occurs predominantly when physical
exertion like exercise, coughing, or sneezing causes increased intra-abdominal pressure
leading to urine leakage due to urethral hypermobility or bladder sphincter weakness [5].
UUI has a more complex physiological etiology; associating the loss of urine due to urgency

Uro 2025, 5,9

https://doi.org/10.3390 /uro5020009


https://doi.org/10.3390/uro5020009
https://doi.org/10.3390/uro5020009
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/uro
https://www.mdpi.com
https://doi.org/10.3390/uro5020009
https://www.mdpi.com/article/10.3390/uro5020009?type=check_update&version=2

Uro 2025, 5,9

20f7

results from bladder detrusor muscle overactivity (spontaneous uninhibited contractions)
or poor compliance (the bladder fails to stretch to accommodate urine capacity) and bladder
hypersensitivity (sensory overstimulation) [6]. MUI is a combination of both stress and
urge incontinence [7].

UI has psychosocial and economic implications for the quality of life (QoL), con-
tributing to anxiety and depression, negatively affecting sexual health, interfering with
day-to-day functionality, requiring substantial financial investment in managing symptoms,
and affecting productivity in the workplace [8]. The choice of treatment is an individual-
ized multifactorial process considering the severity of symptoms, the patient’s age, organs
involved, medical history, the impact on the QoL, and the individual’s preferences [9]. The
treatment of Ul often requires a combinatory case-by-case approach, as no single treatment
alleviates the symptoms in all patients [10].

Various treatment options exist for managing Ul, ranging from behavioral changes to
surgical interventions [11]. Initially, practitioners may recommend lifestyle adjustments
like weight loss, exercise, hydration, and smoking cessation. Pelvic floor muscle training
(PFMT) is a non-invasive first-line approach that relies on targeted muscle activation, often
aided by biofeedback devices [12,13]. Nonetheless, its efficacy depends on the patient’s
capability to engage designated muscles and consistently adhere to the daily training
routine [14]. Pharmacological interventions, such as anticholinergics and beta-3 adrenergic
receptor agonists, may be used for MUI [15], while off-label prescriptions like duloxetine
can enhance urethral sphincter tone for SUI [16], but they bear the risk of bothersome side
effects. Intravaginal Electrical Stimulation (IES) aims to facilitate the voluntary contraction
of weakened PFM, but it can be limited by discomfort and variable success rates [17,18]. The
relatively low invasiveness of injectables such as bulking agents or biocompatible polymers
makes them an attractive prospect for patients unable to undergo surgery, though more
data are necessary to validate the longevity of results as well as the high risk of dysuria [19].
Surgical interventions, often the final option for conservative treatment-resistant cases,
involve an invasive approach, the potential loss of coital function, prolonged recovery,
and limited suitability for elderly patients [20]. These diversified management options
underscore the need for tailored approaches considering the condition’s severity and
patient suitability to optimize treatment outcomes.

Avoiding invasiveness and downtime, electromagnetic muscle stimulation (HIFEM)
technology has shown to be a viable treatment option for urinary incontinence [21,22].
HIFEM™ selectively triggers in-depth supramaximal PFM contractions by creating an
oscillating magnetic field that depolarizes motoneurons, bypassing the somatic nervous
system. The induced muscle contractions subsequently lead to improvement in pelvic floor
musculature, achieving superior results when compared to conventional electrostimulation
therapy [23]. This study thus aims to investigate the safety and efficacy of the non-invasive
HIFEM™ therapy as a standalone treatment for parous women presenting with SUI and
MUI. Additionally, we seek to assess its effectiveness as a standalone treatment to better
understand its future potential and its role in research when combined with conservative
treatments or other therapeutic modalities.

2. Methods
2.1. Case Series Study Design

This retrospective, non-interventional case series study describes standard procedures
performed as part of routine clinical care. While the data were collected in a prospective
manner during routine practice, the study protocol and evaluation itself were established
retrospectively. All procedures were conducted with the patient’s written informed consent,
following the Principles for Good Practice and adhering to the Helsinki Declaration (1975).
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2.2. Inclusion and Exclusion Criteria

Inclusion criteria covered women aged 30-80 years old, urinary incontinence, vaginal
childbirth, and abstaining from other treatments/procedures on the abdomen and pelvic
floor during the study. Subjects with electronic implants, metallic intrauterine devices,
and recent surgery that might have affected muscle contraction were excluded from the
study in addition to expectant or nursing mothers. After cross-referencing the database for
subjects meeting all inclusion criteria and none of the exclusion criteria, 19 parous women
(54.1 £ 15.5 years) were included.

2.3. Treatment Protocol

™

tech-
nology (Emsella, BTL Industries Inc., Boston, MA, USA). The procedure consisted of

The subjects underwent treatment procedures with a device utilizing HIFEM

6 treatments spaced 3 to 4 days apart, each lasting 28 min. Subjects underwent treatment
in a seated posture, knees at a 90° angle, whilst remaining fully clothed on the device’s
chair applicator. The intensity of the stimulus can be modulated based on the subject’s
feedback. The treatment involves the progressive stimulation of PFM with alternating
phases of higher intensity for endurance and speed contractions followed by relaxation to
avoid muscle overload.

2.4. ICIQ-UI SF Questionnaire

The International Consultation on Incontinence Questionnaire-Urinary Incontinence
Short Form (ICIQ-UI SF) survey is a standard in evaluating Ul for severity, frequency,
impact on quality of life, and effects of the procedure. The higher the score, the greater the
impact and severity of incontinence. The questionnaire was administered at each visit.

2.5. Comfort and Satisfaction

The subject’s satisfaction, comfort, and safety with the treatment were monitored
during all treatment visits and assessed via a 5-point Likert scale ranging from 1 (strongly
disagree) to 5 (strongly agree).

2.6. Data Evaluation

The data were analyzed with descriptive statistics (average, mean, and standard
deviation) and tested for normality (the Shapiro-Wilk test). The significance level was
set to & = 0.05 (5%). Friedman'’s test was applied to determine the statistical significance
of the ICIQ-UI SF questionnaire results. A pairwise paired f-test was used to verify the
significance of the results of each session. The data analysis for this paper was generated
using the Real Statistics Resource Pack software (Release 8.9.1).

3. Results
3.1. Population

This retrospective, non-interventional case series included 19 parous women (54.1 £ 15.5 years).
Among them, 13 had SUI, while 6 experienced MUL. The treatment was very well tolerated
without the occurrence of adverse events.

3.2. ICIQ-UI SF
3.2.1. Subjects with SUI

At the baseline, the average ICIQ score was 7.9 £ 4.2 points. A significant difference
in the ICIQ-SF score was already seen after the third treatment visit (p < 0.05), with a
continuous and more pronounced improvement with each session. The average ICIQ-UI
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SF score at the last questionnaire administration was 4.7 & 3.5, indicating a 50.6% decrease
from the baseline (p < 0.001).

3.2.2. Subjects with MUI

A separate analysis of ICIQ-UI SF scores for MUI subjects showed a similar trend to the
overall group improvement. At the baseline, the average ICIQ score was 7.7 £ 4.9 points.
Statistical significance was achieved in the fifth session (5.2 points, p < 0.05). The average
ICIQ-UI SF score at the last questionnaire administration was 4.2 & 3.2, indicating a 45.7%
decrease from the baseline (p < 0.001).

3.3. ICIQ-UI SF Item 6 (Unscored) for All Subjects

ICIQ-SF UI Item 6 reveals that 21% of subjects gained their continence entirely
(Figure 1) by scoring 0 on item 6. The proportion of patients who leaked urine before
getting to the toilet decreased from 26.3% to 10.5% (a —40% relative decrease) after the
sixth treatment. Of the 73.6% who leaked urine when coughing or sneezing before treat-
ment, 36.8% (a —50% relative decrease) did not experience leakage post treatment. Before
treatment, 31.6% of patients leaked urine during exercise or physical activity; this number
was reduced to 21.1% (a —33.3% relative decrease) after the final treatment session.

Study Group ICIQ-SF Ul Item 6 Score
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Figure 1. A graphical representation of the Unscored Item 6 results from the study population. The
patients responded to the same questions before the first treatment and after the final one.

3.4. Satisfaction, Safety, and Comfort

During the treatment phase, satisfaction with treatment results increased continually
between the first session (50%) and the sixth session (88%). Initially, 90% of subjects agreed
that the treatment was comfortable at the first session, whereas 100% of subjects reported
feeling comfortable at the last treatment.

4. Discussion

This study reported that the HIFEM" technology significantly lowers the collective
ICIQ-UI SF score as a standalone treatment in parous women with SUI and MUI. These
findings align with prior research demonstrating the device’s effectiveness across diverse
patient populations, reinforcing its innovative impact in clinical applications. Additionally,
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the use of the ICIQ-UI as a standardized tool for daily assessment provides a reliable
measure for evaluating incontinence symptoms and treatment outcomes.

Similarly to the ICIQ-UI SE, the Incontinence Severity Index (ISI) is a tool used to
assess the severity of urinary incontinence based on frequency, amount, and impact on
daily activities. A cross-sectional analysis by Klovning et al. found a correlation between
the ICIQ-UI SF and the ISI [24]. The ISI grades incontinence severity as slight, moderate,
severe, and very severe. The correlation analysis overlaps the ICIQ-UF SF scores in the same
categories, where an ICIQ-UF SF score of 1-5 indicates slight incontinence, 6-12 moderate,
13-18 severe, and a score of 19-21 very severe incontinence, respectively. Framing the
correlation within the context of this study, the overall score of 7.9 £ 4.2 at the baseline
places the group average into the moderate incontinence category. The post treatment score
of 4.7 & 3.5 reflects a 50% reduction and shifts the group average into the slight category.

Cohen’s d offers a standardized measure of change from baseline to post treatment.
Effect sizes of 0.2, 0.5, and 0.8 represent small, medium, and large effects, respectively [25].
In this study, the effect size was large (d = 0.84). The minimal important difference (MID),
or minimal clinically important difference (MCID), offers greater clinical relevance than
statistical significance. Despite varying methods to calculate MID/MCID, Norman et al.
found that half the standard deviation often approximates it [26,27]. Using this approach,
the MID in our study is estimated at 1.7 points, while the observed mean score reduction
was 3.2 points—well above the threshold. This aligns with Lim et al., who reported a
distribution-based MID of 1.7 for the ICIQ-UI SF [28].

The MUI patient analysis has shown an analogous response to the treatment to the
overall group results. The baseline score of 7.7 + 4.9 points places the MUI group into
the moderate Ul category according to the cross-sectional findings of Klovning et al. [24].
The post-treatment results of 4.2 &+ 3.2 points place the MUI patient group into the slight
Ul category, corresponding to the overall group results. Furthermore, similar effect sizes
(Cohen’s d = 0.86) and MID of 1.6 were observed.

For effective PFM training, endurance and fast contractions at a high repetition rate
followed by rest intervals are necessary to provide an adequate load following motor
learning process principles. The superior outcomes of HIFEM therapy may be attributed to
the deep penetration of high-intensity electromagnetic fields into the pelvic region, ensuring
the uniform activation of the PFM and high repetition rate [29]. In contrast, the success
of pelvic floor muscle exercises, with or without biofeedback devices, is limited by the
patient’s ability to engage in a high repetition rate to follow the motor learning principles.
Electrostimulation therapy attempts to resolve the issue of conscious muscle engagement
by causing involuntary contractions via electrodes. However, emotional and physical
discomfort may pose limitations in use. HIFEM'" treatment overcomes these limitations by
exploiting Faraday’s law of induction. The coil below the seat creates oscillating magnetic
fields to depolarize motoneurons, causing a muscle contraction up to a 10 cm depth.

T™ . .
and electrostimulation

A previous study compared the effectiveness of HIFEM
therapy in treating Ul [23]. Validated by electromyography parameters such as maximal
voluntary contraction, resting muscle activity, and the endurance of contractions, HIFEM "
showed superior performance. Additionally, the administered Pelvic Floor Impact Ques-
tionnaire 7 (PFIQ-7) reflected the superior effectiveness of HIFEM"" with patients, reaching
a 57.16% (p < 0.01) relative improvement on their post-treatment questionnaire scores.
The electrostimulation group reached 32.18% (p < 0.01) relative improvement in compar-
ison. This is in line with the present study, where the patient group reached a 50.6%
(p < 0.01) improvement in their ICIQ-SF UI scores. Both the PFIQ-7 and ICIQ-SF UI are
standardized and validated questionnaires used in clinical settings when assessing the

severity of incontinence and pelvic floor dysfunction’s impact on the patient’s life. Fur-
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thermore, its minimal risk of adverse effects, no downtime, and suitability for the elderly
make the HIFEM " procedure an attractive option for patients as opposed to surgical or
pharmacological intervention.

Future studies should include a larger sample size.

5. Conclusions

Based on the ICIQ-UI SE, HIFEM "~ technology as a standalone treatment showed
efficacy and safety in treating parous women presenting with SUI and MUI. The authors

T™

acknowledge the study’s limitations, including its small sample size, the absence of a control
group, and the lack of long-term follow-up data. As a result, the data do not generalize the
findings to a broader population. However, this study establishes a foundation for future
research, emphasizing the need for a further investigation of HIFEM™ technology over
extended periods, across diverse populations, and in conjunction with conservative and
other treatment modalities to comprehensively evaluate its efficacy.
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