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Abstract

Background: Mental well-being encompasses emotional, psychological,
and social health. In today’s world, new stressors and challenges continue
to emerge, contributing to a decline in overall well-being. This study aims
to evaluate the effects of ExoTMS™ brain stimulation technology on
enhancing mental well-being and assessing subject satisfaction, therapy
comfort, and procedural safety.

Methods: 33 subjects (n= 33, 26 females, 7 males, 49.8+15.1 years)
received 4 ExoTMS™ sessions. The Warwick-Edinburgh Mental Well-
Being Scale (WEMWBS) was used to assess mental well-being at
baseline, after the final treatment, and at the 1-month and 3-month follow-
ups. Subject satisfaction, therapy comfort and procedural safety were also
recorded.

Results: The observed changes in WEMWBS scores were statistically
significant (p<0.001), with an average increase of 6.7+6.4 points post-
treatment, 7.6+8.0 points at 1 month, and 6.8+8.0 points at 3 months. The
percentage of participants experiencing an increase in WEMWBS scores
was 78.8% post-treatment, 84.8% at 1 month, and peaked at 87.5% at 3
months. Subjects self-reported improvements in mood, confidence, mental
energy, the feelings of stress, depression, anxiety, as well as sleep onset
and quality. 90.9% of subjects found the treatments comfortable.

Conclusion: The study results indicate ExoTMS™ treatments as a
promising approach in enhancing mental well-being, showing efficacy
across all WEMWBS well-being categories, from low to high. The non-
invasive treatment reached significant results with four sessions, while
ensuring high therapy comfort and subject satisfaction.

Keywords: Transcranial magnetic stimulation; TMS; Well-being;
ExoTMS™,

Introduction

Mental well-being encompasses emotional, psychological, and social
health and is a fundamental component of overall health [1]. It extends
beyond the absence of mental illness, representing a state of mind that enables
individuals to cope with life’s stresses, recognize their abilities, learn and
work effectively, build meaningful relationships, and contribute to their
communities [2]. Enhancing well-being, therefore, benefits both individuals
and society as awhole. Various factors contribute to mental well-being, ranging
from protective psychological and biological factors, to strong social ties
and favorable environmental conditions [2]. In today’s world, new stressors
and challenges are emerging, including demanding work environments,

Affiliation:
"Luxury Psychiatry Clinic, Winter Garden, FL, USA

Science & Beauty Associates, New York, NY, USA
3Contour Medical, Gilbert, AZ, USA

*Corresponding author:

Michelle Dees, MD, Luxury Psychiatry Clinic,
15835 Shaddock Dr., Suite 130, Winter Garden,
FL 34787, USA

Citation: Michelle Dees, Yael Halaas, JD McCoy.
ExoTMS™ Technology: A Novel Breakthrough in
Transcranial Magnetic Stimulation for Enhancing
Mental Well-Being. Journal of Psychiatry and
Psychiatric Disorders. 9 (2025): 245-254.

Received: July 17,2025
Accepted: July 27, 2025
Published: August 01, 2025




Dees M, et al., J Psychiatry Psychiatric Disord 2025

Journals DOI:10.26502/jppd.2572-519X0255

financial instability, and environmental uncertainties, all
contributing to declining well-being [1]. Additionally, the
prevalence of loneliness and mental illnesses, significant
risk factors of poor well-being, are rising [3, 4]. The decline
in mental health can be partly attributed to social media’s
negative impact on self-esteem [5, 6]. This is evident in the
increasing number of performed cosmetic procedures, with
studies indicating that nearly 50% of patients undergoing
such treatments meet diagnostic criteria for a psychiatric
disorder [7]. Among crucial factors influencing mental well-
being are the brain's functioning and its cells, particularly in
the dorsolateral prefrontal cortex (DLPFC). The adequate
functioning of this brain region is necessary for behavioral
regulation, fostering emotional resilience and effective coping
strategies [1]. Hypoactivity in this area results in the lack of
regulatory influence of prefrontal circuits, [8] compromising
mental well-being. Decreased or dysregulated DLPFC
activity has been associated with various mental health
conditions. [8] Conversely, increased DLPFC activation
is associated with more positive interpretations of negative
experiences, improved mood, and overall mental well-being
[9-12]. However, in today’s fast-paced world, chronic stress,
overstimulation from technology can also negatively impact
the DLPFC in otherwise healthy individuals [13-15].

Strategies for improving mental health predominantly
include psychological interventions. These methods,
however, often require significant effort and commitment
from patients, with long treatment durations (20 sessions on
average) and sometimes limited effectiveness [16, 17]. As a
result, high dropout rates are common [18, 19], highlighting
the need for alternative approaches. One such alternative is
transcranial magnetic stimulation (TMS), a well-established,
safe, and non-invasive method for enhancing brain function.
The TMS coil emits an electromagnetic field, which surpasses
the skull and induces an electric field in the underlying
cortical neurons, modulating their excitability [20]. Based on
the applied TMS protocol, neural excitation can be increased
or decreased. TMS pulses delivered at lower frequencies (<1
Hz) are considered to have an inhibitory effect on neurons,
while higher frequencies (=5 Hz) an excitatory effect [21].
The altered excitability extends beyond the stimulation,
leading to long-lasting effects through neuroplastic changes
[20-22]. Beyond localized cortical stimulation, TMS exerts
widespread effects on neural networks by modulating
connectivity between different brain regions [22]. TMS has
been proven effective in treating several mental illnesses,
including major depression, substance addiction, and
obsessive-compulsive disorder [21]. Although TMS is a safe
method with few associated side effects, some patients may
experience mild discomfort during or after the procedure
[23]. A novel advancement in TMS is represented by the
ExoTMS™ technology. This technology was developed to
enhance patient comfort using ramp-up shaped TMS pulses,
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which, compared to traditional rectangular pulses, gradually
delivers magnetic energy to brain cells. Additionally, the
technology features patented parallel wiring with dual cores
in the applicator coil, optimizing magnetic field efficiency. Its
advanced air-cooling system further enhances performance
by reducing energy loss and maximizing magnetic field
delivery. By stimulating the DLPFC, ExoTMS™ increases
the excitation in this area, thereby supporting emotion
processing and regulation [10]. This study aims to evaluate
the effects of ExoTMS™ brain stimulation technology on
enhancing mental well-being, as well as assessing subject
satisfaction, therapy comfort, and procedural safety.

Materials and Methods

This prospective, multicenter, interventional, open-label
study was approved by the institutional review board Advarra
(Pro00079676) and adhered to the Declaration of Helsinki.
The study is registered at the clinicaltrials.gov site under
NCT06899646, and was conducted according to the protocol.
Criteria for selecting the subjects were as follows: age of 22
and over; the ability to determine the motor threshold of the
participant; willingness and ability to abstain from partaking in
any treatments other than the pre-procedure therapy regimen
for the improvement of mental well-being; willingness to
comply with study instructions; and usage of birth control
measures in women of childbearing age. Exclusion criteria
included any contraindications for the application of TMS,
such as the presence of electronic implants in or near
the head, drug pumps, a tendency to seizures, ongoing
anticoagulation therapy, or vascular, traumatic, tumoral,
infectious, or metabolic lesions of the brain. Pregnant or
nursing women, and individuals diagnosed with eating
disorders, post-traumatic stress disorder, psychotic disorders
or current psychotic symptoms, bipolar disorder, obsessive-
compulsive disorder, or borderline personality disorder were
excluded from the study. Participants were recruited from
three centers (Arizona, Florida and New York, USA) from
July through October 2024. All subjects were informed
about study procedures and signed written informed consent.
Demographic characteristics such as age, gender, relationship
and employment status, self-perceived physical health,
presence of psychiatric diagnosis, and psychiatric medication
were collected at the baseline visit using a questionnaire.

Participants underwent four treatments targeting the left
dorsolateral prefrontal cortex (DLPFC) using the EXOMIND
device (BTL Industries, Boston, MA, USA) with ExoTMS™
Technology. The individual treatments were spaced 5-10
days apart. Each stimulation lasted 24.5 minutes. Applied
frequencies were 12 Hz, 15 Hz and 18 Hz. Each train
lasted 2s, inter-train duration was 5s. The intensity was set
according to the subject's feedback, up to 100% of their motor
threshold (MT). The MT was defined as the minimum single-
pulse energy required to observe a contraction in the abductor
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muscle of the thumb. Follow-up visits were scheduled 1
month and 3 months after the final treatment. The validated
Warwick-Edinburgh Mental Well-Being Scale (WEMWBS)
was administered at baseline, after the final treatment, and
at both follow-up visits to assess post-treatment changes in
mental well-being. The WEMWRBS is a 14-item self-report
questionnaire covering both the hedonic perspective, which
refers to the subjective experience of happiness and life
satisfaction, and the eudaimonic perspective, which focuses
on psychological functioning and self-realization24. Items
are rated on a 5-point Likert scale (0 = none of the time, 5
= all of the time). The total score ranges from 14 to 70, with
higher scores indicating greater mental well-being. Based
on WEMWBS scores, mental well-being can be categorized
into three levels: low well-being (<43), moderate well-being
(44-60), and high well-being (>61). A score below 44 is
indicative of depression.25 Improvement was defined as an
increase in score.

Subject satisfaction with outcomes and self-reported
changes in mental well-being was assessed using the Subject
Satisfaction and & Mental Wellness Questionnaire (SSMQ),
given to participants after the final treatment and at follow-
up visits. The 22-item SSMQ included statements addressing
various aspects of mental wellness, such as mood, anxiety,
stress, motivation, sleep quality, cognitive function, eating
behaviors, and social engagement. Participants expressed
their level of agreement with the statements based on a
5-point Likert scale (0= strongly disagree, 5= strongly
agree). Evaluation of therapy comfort was performed using
the Therapy Comfort Questionnaire (TCQ), which included
the level of agreement with the statement “I found the
treatment comfortable” based on the 5-point Likert scale
(0= strongly disagree, 5= strongly agree) and the Numerical
Rating Scale for pain (NRS), where 0 indicates no pain
and 10 indicates the worst possible pain. The TCQ was
completed after the final treatment. Descriptive statistics
were generated for all variables. Statistical significance was
assessed using Friedman’s test (GraphPad Prism, GraphPad
Software, Boston, MA), with the significance level set at a
= 0.05. Regression analysis was conducted to examine the
relationship between demographic variables and 1-month
WEMWRBS percentual change, as well as the association
between baseline score and the 1-month percentual change,
as this time point exhibited the greatest change.

Results

Thirty-eight participants (n=38) were enrolled in the
study. Five participants were excluded due to dropout:
personal reasons (n=2), ineligibility (n=1), and dislike of
treatment sensation (n=2). Thirty-three subjects (n=33, 26
females, 7 males, 49.8+15.1 years) completed all treatments
and the 1-month follow-up. One subject was lost to the
3-month follow-up. Thirteen subjects (n=13) had a psychiatric
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diagnosis, among them twelve (n=12) were diagnosed
with depression and one with anxiety. The demographic
characteristics are detailed in Table 1. The average measured
motor threshold was 73.3+12.1%. Participants were, on
average, treated by the intensity of 98.3+4.8% on the 1%
treatment, 98.3+4.6% on the 2" treatment, 99.1£3.6% on the
3" treatment and 97.8+7.8% on the last treatment.

Table 1: Demographic characteristics of the study sample,
N- number, SD- standard deviation

N Percent Mean | SD

Age 49.8 | 151
Gender

Male 7 21.2%

Female 26 78.8%

Employment status

In work 26 78.8%
Unemployed 1 3.0%
Student 0 0.0%
Retired 6 18.2%
Other 0 0.0%
Relationship status

Single 6 18.2%
In romantic relationship/dating 4 12.1%
Married/living as couple 19 57.6%
Divorced 2 6.1%
Separated 1 3.0%
Widowed 1 3.0%
Self-perceived health

Very good 12 36.4%
Good 18 54.5%
Fair 3 9.1%
Poor 0 0.0%
Very poor 0 0.0%
Psychiatric diagnosis

Currently ongoing 12 36.4%
In the past 1 3.0%
Absent 20 60.6%
Psychiatric Medication

Currently ongoing 14 42.4%
In the past 1 3.0%
Negative 18 54.6%
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Warwick-Edinburgh Mental Well-Being Scale

Initially, 6 subjects were categorized as having low
well-being, 22 with moderate well-being, and 5 with high
well-being. The average baseline WEMWBS scores were
50.6£9.7 for all subjects, 34.5+5.2 for subjects with low
well-being, 52.3+4.9 points for those with moderate well-
being, and 62.6+1.7 points for those with high well-being.
The average baseline score for depressive subjects (n=12)
was 43.7£10.0. Multiple regression analysis did not show
any significant differences between the baseline scores and
demographic variables (p> 0.05). Among participants with
initial low well-being, 50.0% improved to the moderate
category post-treatment. At the 1-month follow-up, the
proportion of participants who transitioned to the moderate
category increased to 66.7%, while 16.7% advanced to
the high well-being category. By the 3-month mark, the
proportion of participants who changed categories remained
consistent with the final treatment assessment, with 50.0%
moving to the moderate category. Their score increased
on average by 11.7+6.3 points post-treatment, by 15.749.5
points at 1 month, and by 10.4+10.1 points at the 3-month
follow-up. Among participants classified initially as having
moderate well-being, 50.0% transitioned to the high well-
being category post-treatment. This proportion remained
stable at 1 month and further increased to 54.5% at the
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3-month follow-up. Their mean score increase was 6.445.9
points post-treatment, 6.9+5.9 points at 1 month, and 7.0+7.6
points at 3 months. Participants with high well-being at
baseline exhibited a mean score increase of 1.8+4.9 points
post-treatment, 0.8+8.0 points at 1 month, and 2.2+6.7 points
at 3 months. The proportional distribution of mental well-
being categories across time points is illustrated in Figure 1.

The subgroup with depression diagnosis demonstrated
an increase of 7.6+6.3 points post-treatment, 10.3£9.3 points
after 1 month, and 8.1£10.3 points at 3 months. Among
these subjects, 4 subjects had initially low well-being, 7
had moderate well-being, and 1 had high well-being. Of
those with low well-being and a depression diagnosis,
25.0% improved to the moderate well-being category after
treatment, with this proportion increasing to 50.0% at both
follow-ups. Additionally, 25.0% of this group reached high
well-being at 1 month post-treatment. Among participants
who began with moderate well-being, 28.6% transitioned
to high well-being following treatment and maintained this
improvement at both follow-ups. Across all subjects, the
observed changes in WEMWBS scores were statistically
significant (p<0.001), with an average increase of 6.7+6.4
points post-treatment, 7.6+£8.0 points at 1 month, and
6.848.0 points at 3 months. The proportion of participants
experiencing an increase in WEMWBS scores was 78.8%

low well-being = moderate well-being ® high well-being

100.0%

75.0%

50.0%

Proportion of subjects

25.0%

0.0%
Last treatment

Baseline

1 month 3 months

Figure 1: The percentage of subjects in individual mental well-being categories, as measured by the WEMWBS score, changed over time.
The graph illustrates the gradual increase in the percentage of individuals with high well-being and a corresponding decrease in those with low

well-being.
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post-treatment, 84.8% at 1 month, and peaked at 87.5% at
3 months. Several subjects experienced unexpected negative
life events (such as illness, bereavement or divorce). Three
reported such events at the final treatment visit; nonetheless,
all three showed improvement (on average by 12.0 points).
At the one-month follow-up, four subjects reported a
negative life event. Among them, one showed a decrease in
WEMWRBS score by 12.0 points, two showed improvements
averaging 10.0 points, and one maintained their baseline
score. At the three-month follow-up, five subjects reported a
negative life event. Of these, two experienced a decrease in
WEMWRBS score averaging 7.0 points, while the remaining
three showed improvements averaging 4.0 points. Multiple
regression analysis examining the relationship between
demographic variables and the 1-month percentual change
in WEMWBS score identified unemployment (f = 0.607, p
= 0.022) and being in a romantic relationship or dating (B =
0.634, p = 0.033) as significant predictors of improvement.
No other demographic variables significantly predicted the
change in well-being scores. Additionally, simple linear
regression indicated that the lower baseline WEMWBS
score was a significant predictor of the 1-month percentual
score improvement (R? = 0.533, F(1,31) =35.38, f = -1.650,
p <0.001).
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Subject Satisfaction and Mental Wellness

Questionnaire

The average satisfaction score across all 22 items of the
SSMQ was consistently 4 out of 5 both after the final treatment
and at both follow-up visits. Notably, at 3 months, over 70%
of participants reported that the treatments improved their
mental wellness and mood. They felt less stressed, happier, in
a good mood, more calm, had more mental energy, were able
to stay more focused, thought more positively, found it easier
to fall asleep and their sleep quality improved. Additionally,
60-70% of participants reported feeling less nervous, anxious
and depressed, more motivated and confident, as well as
handling challenging situations better, and being more
engaged with daily activities, see Table 2.

Among participants diagnosed with depression, at 3
months, over 80% reported the treatments improved their
mental wellness and mood, feeling less depressed and stressed,
being in a good mood after the treatments, thinking more
positively, and finding it easier to fall asleep. Meanwhile,
75.0% reported feeling less anxious, more confident, having
more mental energy, being able to stay focused more, handle
challenging situations better, and recall names and where
they left their keys better, as well as improved sleep quality.
Additionally, 66.7% felt more calm, happier and less nervous.

Table 2: Percentage of subjects in agreement with selected items of the Subjects Satisfaction and Mental Wellness Questionnaire across time

points in all participants

Percentage of subjects in agreement with the statement

Statement
Last treatment 1 month 3 months
| feel less depressed after the treatments. 69.7% 69.7% 65.6%
| feel less anxious after the treatments. 66.7% 66.7% 65.6%
| feel more calm after the treatments. 84.8% 75.8% 75.0%
| feel less stressed after the treatments. 72.7% 72.7% 78.1%
| feel | can better handle challenging situations after the treatments. 60.6% 66.7% 68.8%
| feel happier after the treatments. 63.6% 75.8% 75.0%
My quality of sleep has improved after the treatments. 60.6% 60.6% 71.9%
| find it easier to fall asleep after the treatments. 66.7% 66.7% 78.1%
| am able to stay more focused after the treatments. 75.8% 63.6% 71.9%
| feel more confident about myself after the treatments. 72.7% 63.6% 68.8%
| think more positively after the treatments. 78.8% 69.7% 75.0%
| feel | am in a good mood after the treatments. 87.9% 84.8% 81.3%
| have more mental energy after the treatments. 78.8% 75.8% 75.0%
| feel the treatments have improved my mood. 81.8% 72.7% 71.0%
| feel this treatment has improved my mental wellness. 72.7% 75.8% 71.9%
My ability to remember people's names or where | left my keys has improved. 51.5% 54.5% 59.4%
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68.3% reported feeling more motivated and at ease at social
gatherings. For the full descriptions, see Table 3. For the full
description of the SSMQ results, see Supplementary Table S1.

Therapy Comfort Questionnaire and Procedure
Safety

90.9% of subjects found the treatment comfortable. The
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average score on the Numerical Rating Scale for pain was
0.2+0.8 out of 10 points, indicating the treatment was painless.
No serious adverse events or side effects occurred throughout
the study. One subject, however, reported mild side effects in
the form of headache, nausea and mood changes after the 1%
treatment.

Table 3: Percentage of subjects in agreement with selected items of the Subjects Satisfaction and Mental Wellness Questionnaire across time

points in the subgroup with depression diagnosis

Percentage of subjects with depression diagnosis in

Statement agreement with the statement
Last treatment 1 month 3 months
| feel less depressed after the treatments. 66.7% 91.7% 83.3%
| feel less anxious after the treatments. 66.7% 91.7% 75.0%
| feel more calm after the treatments. 75.0% 91.7% 66.7%
| feel less stressed after the treatments. 66.7% 83.3% 83.3%
| feel | can better handle challenging situations after the treatments. 58.3% 75.0% 75.0%
| feel happier after the treatments. 58.3% 75.0% 66.7%
My quality of sleep has improved after the treatments. 66.7% 75.0% 75.0%
| find it easier to fall asleep after the treatments. 75.0% 75.0% 83.3%
| am able to stay more focused after the treatments. 75.0% 58.3% 75.0%
| feel more confident about myself after the treatments. 75.0% 50.0% 75.0%
| think more positively after the treatments. 83.3% 75.0% 83.3%
| feel | am in a good mood after the treatments. 83.3% 91.7% 83.3%
| have more mental energy after the treatments. 83.3% 91.7% 75.0%
| feel the treatments have improved my mood. 75.0% 91.7% 81.8%
| feel this treatment has improved my mental wellness. 75.0% 100.0% 83.3%
My ability to remember people's names or where | left my keys has improved. 58.3% 66.7% 75.0%

Discussion

This study evaluated the effect of the novel ExoTMS™
Technology on the improvement of mental well-being,
participant’s satisfaction with outcomes, therapy comfort
and safety. At the 3-month follow-up, 87.5% of subjects
demonstrated improved mental well-being, with a statistically
significant mean increase of 6.8 points. Treatment outcomes
were rated on average 4/5 based on the SSMQ questionnaire.
Therapy comfort was expressed by 90.9% of subjects,
with a mean NRS score of 0.2/10. The absence of serious
adverse events or notable side effects supports the safety and
tolerability of the procedure. Increases in WEMWBS scores
were observed across all well-being categories, from low to
high. However, the most pronounced improvements occurred
in the low well-being group, which demonstrated a 15.7
points increase in scores at the 1-month follow-up. Regression
analysis further supported this finding, which revealed that
baseline WEMWRBS scores significantly predicted 1-month
outcomes. Several subjects experienced negative life events,
such as divorce or bereavement, which affected the mental

well-being of some participants, consistent with findings
by Cleland et al [26]. However, in this study, more than
half either improved or maintained their WEMWBS scores,
suggesting that the treatment may help mitigate the effects
of such events. Participants with lower baseline well-being
showed greater improvement, which may explain why, a
factor associated with poorer well-being [1.27], emerged as a
positive predictor of the outcome. Contrary to prior research
suggesting that being married predicted higher well-being
[28-30], in this study the positive relationship was found
only between being in a romantic relationship/dating and
the 1-month improvements. One explanation may be that
during data collection, being married and cohabitation was
considered a single variable. There are conflicting findings
on the well-being of married couples versus couples living
in cohabitation, while some studies found no differences
[31, 32], others report higher satisfaction among married
individuals [30, 33, 34]. Another potential explanations may
be the duration of the make it as relationship [30]. Those
who are in marriages or cohabitation are assumed to be in
the relationship for longer duration than individuals reporting
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being in romantic relationships/dating. Indeed, some studies
suggest that life satisfaction decreases with the length of
the relationship [35, 36], potentially influencing the study
outcomes as well.

In this study, the subgroup of participants diagnosed with
depression overlapped with the low well-being group, with
four out of six individuals in the low well-being category also
having a depression diagnosis. According to the WEMWBS,
scores below 44 are indicative of depression [25], and the
average baseline score of 43.7 points in the depression
subgroup supports this classification. Following treatment,
the average score in this subgroup increased, shifting into
the moderate well-being category (51.8 at 3 months). Self-
reported improvements in mood, confidence, the feelings
of depression, anxiety, sleep onset and quality suggest an
alleviation of depression symptoms [37]. The improvements
in well-being measured by the WEMWBS were reflected in
the SSMQ as well, with the majority of participants (>50%)
being in agreement with 20 out of 22 items in the questionnaire.
The SSMQ covered additional aspects to WEMWBS, and
revealed the treatments had a beneficial effect on enhancing
focus, mental energy, sleep onset and quality. Improving
mental well-being is crucial, as it enhances stress resilience,
supports better decision-making, and fosters the development
of healthier interpersonal relationships [2]. Moreover,
higher levels of mental well-being have been linked to
improved recovery from both mental and physical illnesses,
as well as increased longevity [38, 39]. While conventional
psychological approaches to improving mental well-being
often require long-term commitment and considerable effort
from patients to be effective [40], the ExoTMS™ treatment
demonstrated significant results after just four sessions.
Notably, this was achieved with minimal effort required from
participants and high reported levels of treatment comfort.
The mean pain score was only 0.2 on a 10-point Numerical
Rating Scale, which is considerably lower than reported
in prior studies using other rTMS devices, where pain was
described as high as 6 out of 10 [23].

The improvements in WEMWBS as well as subject
satisfaction, were observed to progress at one and three
months post-treatment. These delayed but sustained gains
suggest that the intervention initiates neuroplastic changes that
continue to develop over time [20], supporting longer-term
enhancements in mental well-being. This study has several
limitations that should be considered when interpreting the
findings. First, the sample size was relatively small. However,
the sample size was sufficient to detect statistically significant
changes in the WEMWBS score. Second, the absence of a
sham or control group limits the ability to distinguish the
observed effects from potential placebo responses. Finally,
the follow-up period was relatively short, with assessments
conducted only up to 3 months post-treatment. While positive
outcomes were sustained during this period, longer-term
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follow-up is necessary to determine the durability of the
treatment outcomes. Future studies with larger and more
diverse participant populations, as well as the inclusion of a
sham group, are needed to confirm and extend these findings.
Despite limitations, this study has several notable strengths.
To our knowledge, it is the first to evaluate the use of TMS,
specifically ExoTMS™, for the enhancement of mental well-
being in a non-clinical and mixed population, expanding the
potential applications of TMS beyond traditional psychiatric
disorders. Second, the study employed the Warwick-
Edinburgh Mental Well-being Scale (WEMWRBS), a widely
used and psychometrically validated instrument, ensuring
reliable and comprehensive assessment of mental well-
being. Finally, the inclusion of participants with a broader
spectrum of well-being categories, from low to high, allowed
for an evaluation of treatment effects across different baseline
levels of mental well-being, improving generalizability and
applicability of the findings.

Conclusion

The study results indicate ExoTMS™ treatments as a
promising approach in enhancing mental well-being, showing
efficacy across all WEMWBS well-being categories, from
low to high. The non-invasive treatment reached significant
results with four sessions, while ensuring high therapy
comfort and subject satisfaction.

Acknowledgments

This study was an approved, as IRB approved clinical
trial sponsored by BTL Industries, however, no funding for
the research, authorship, or publication of this article was
provided.

Conflict of Interest

The authors declare no potential conflicts of interest
related to the research, authorship, or publication of this
article. However, all three authors received speaker honoraria
and compensation from BTL Industries, the study sponsor, for
conducting the clinical trial and participating in educational
events. Additionally, Dr. McCoy and Dr. Halaas are the
Advisory Board Members at BTL Industries.

References

1. Gautam S, Jain A, Chaudhary J, et al. Concept of
mental health and mental well-being, it’s determinants
and coping strategies. Indian J Psychiatry 66 (2024):
231-244.

2. Organization WH. Promoting mental health: concepts,
emerging evidence, practice : summary report. World
Health Organization (2004).

3. Gupta RK. Rising Mental Disorders Globally: Causes,
Lifestyle and Corrective Measures (2024).

4. Madsen KR, Holstein BE, Damsgaard MT, et al. Trends

Citation: Michelle Dees, Yael Halaas, JD McCoy. ExoTMS™ Technology: A Novel Breakthrough in Transcranial Magnetic Stimulation for
Enhancing Mental Well-Being. Journal of Psychiatry and Psychiatric Disorders. 9 (2025): 245-254.



10.

11.

12.

13.

14.

15.

16.

17.

Dees M, et al., J Psychiatry Psychiatric Disord 2025

DOI:10.26502/jppd.2572-519X0255

Journals

in social inequality in loneliness among adolescents
1991-2014. J Public Health 41 (2019): 133-140.

Jan M, Soomro S, Ahmad N. Impact of Social Media on
Self-Esteem (2017).

Bashir H, Bhat SA. Effects of social media on mental
health: A review. Int J Indian Psychol 4 (2017): 125-131.

Viegas FG, Figueiredo I, Ferreira F, et al. Mental health
conditions in people searching for aesthetic treatments:
The importance of early detection. Eur Psychiatry 64
(2021): 458-458.

Chen BT, Yau HJ, Hatch C, et al. Rescuing cocaine-
induced prefrontal cortex hypoactivity prevents
compulsive cocaine seeking. Nature 496 (2013): 359-
362.

Heller AS, van Reekum CM, Schaefer SM, et al.
Sustained Striatal Activity Predicts Eudaimonic Well-
Being and Cortisol Output. Psychol Sci 24 (2013):
10.1177/0956797613490744.

Nejati V, Majdi R, Salehinejad MA, et al. The role of
dorsolateral and ventromedial prefrontal cortex in the
processing of emotional dimensions. Sci Rep 11 (2021):
1971.

Pena-Gomez C, Vidal-Pifieiro D, Clemente IC, et al.
Down-regulation of negative emotional processing
by transcranial direct current stimulation: effects of
personality characteristics. PloS One 6 (2011): 22812.

Vanderhasselt MA, De Raedt R, Brunoni AR, et al. tDCS
over the Left Prefrontal Cortex Enhances Cognitive
Control for Positive Affective Stimuli. PLoS ONE 8
(2013): 62219.

Joyce MKP, Uchendu S, Arnsten AFT. Stress and
Inflammation Target Dorsolateral Prefrontal Cortex
Function: Neural Mechanisms Underlying Weakened
Cognitive Control. Biol Psychiatry (2024).

Shanmugasundaram M, Tamilarasu A. The impact of
digital technology, social media, and artificial intelligence
on cognitive functions: a review. Front Cogn 2 (2023).

Aitken A, Jounghani AR, Carbonell LM, et al. The Effect
of Social Media Consumption on Emotion and Executive
Functioning in College Students: an fNIRS Study in
Natural Environment (2024).

Kegel AF, Fliickiger C. Predicting Psychotherapy
Dropouts: A Multilevel Approach. Clin Psychol
Psychother 22 (2015): 377-386.

McAleavey AA, Youn SJ, Xiao H, et al. Effectiveness of
routine psychotherapy: Method matters. Psychother Res
29 (2019): 139-156.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Volume 9 ¢ Issue 4 252

Wierzbicki M, Pekarik G. A meta-analysis of
psychotherapy dropout. Prof Psychol Res Pract 24
(1993): 190-195.

Khazaie H, Rezaie L, Shahdipour N, et al. Exploration
of the reasons for dropping out of psychotherapy: A
qualitative study. Eval Program Plann 56 (2016): 23-30.

Klomjai W, Katz R, Lackmy-Vallée A. Basic principles
of transcranial magnetic stimulation (TMS) and repetitive
TMS (rTMS). Ann Phys Rehabil Med 58 (2015): 208-
213.

Lefaucheur JP, André-Obadia N, Antal A, et al.
Evidence-based guidelines on the therapeutic use of
repetitive transcranial magnetic stimulation (rTMS).
Clin Neurophysiol 125 (2014): 2150-2206.

Fitzsimmons SMDD, Oostra E, Postma TS, et al.
Repetitive Transcranial Magnetic Stimulation—Induced
Neuroplasticity and the Treatment of Psychiatric
Disorders: State of the Evidence and Future Opportunities.
Biol Psychiatry 95 (2024): 592-600.

Borckardt JJ, Smith AR, Hutcheson K, et al. Reducing
Pain and Unpleasantness During Repetitive Transcranial
Magnetic Stimulation. J ECT 22 (2006): 259.

Tennant R, Hiller L, Fishwick R, et al. The Warwick-
Edinburgh Mental Well-being Scale (WEMWBS):
development and UK wvalidation. Health Qual Life
Outcomes 5 (2007): 63.

Bianco Donatella. Performance of the Warwick-
Edinburgh Mental Well-Being Scale (WEMWRBS) as a
Screening Tool for Depression in UK and Italy.

Cleland C, Kearns A, Tannahill C, et al. The impact of
life events on adult physical and mental health and well-
being: longitudinal analysis using the GoWell health and
well-being survey. BMC Res Notes 9 (2016): 470.

Weich S, Brugha T, King M, et al. Mental well-being
and mental illness: findings from the Adult Psychiatric
Morbidity Survey for England 2007. Br J Psychiatry 199
(2011): 23-28.

Myers DG. The funds, friends, and faith of happy people.
Am Psychol 55 (2000): 56-67.

WILLIAMS K. Has the Future of Marriage Arrived?
A Contemporary Examination of Gender, Marriage,
and Psychological Well-Being. J Health Soc Behav 44
(2003): 470-487.

Dush CMK, Amato PR. Consequences of relationship
status and quality for subjective well-being. J Soc Pers
Relatsh 22 (2005): 607-627.

Musick K, Bumpass L. Cohabitation, Marriage, and
Trajectories in Well-Being and Relationships (2006).

Citation: Michelle Dees, Yael Halaas, JD McCoy. ExoTMS™ Technology: A Novel Breakthrough in Transcranial Magnetic Stimulation for
Enhancing Mental Well-Being. Journal of Psychiatry and Psychiatric Disorders. 9 (2025): 245-254.



32.

33.

34.

35.

36.

Dees M, et al., J Psychiatry Psychiatric Disord 2025

DOI:10.26502/jppd.2572-519X0255

Journals

Hansen T, Moum T, Shapiro A. Relational and Individual
Well-Being Among Cohabitors and Married Individuals
in Midlife: Recent Trends From Norway. J Fam Issues
28 (2007): 910-933.

Lee KS, Ono H. Marriage, cohabitation, and happiness:
A cross-national analysis of 27 countries. J Marriage
Fam 74 (2012): 953-972.

Diener E, Gohm CL, Suh E, et al. Similarity of the
Relations between Marital Status and Subjective Well-
Being Across Cultures. J Cross-Cult Psychol 31 (2000):
419-436.

Biihler JL, Orth U. How relationship satisfaction changes
within and across romantic relationships: Evidence
from a large longitudinal study. J Pers Soc Psychol 126
(2024): 930-945.

Karney BR. Why marriages change over time. In:
APA Handbook of Personality and Social Psychology,

(CHOM

37.

38.

39.

40.

Volume 9 « Issue 4 | 253

Volume 3: Interpersonal Relations. APA handbooks
in psychology®. American Psychological Association
(2015): 557-579.

Depression - National Institute of Mental Health (NIMH)
(2025).

Ryff CD. Psychological well-being revisited: advances
in the science and practice of eudaimonia. Psychother
Psychosom 83 (2014): 10-28.

Diener E, Pressman SD, Hunter J, et al. If, Why, and
When Subjective Well-Being Influences Health, and
Future Needed Research. Appl Psychol Health Well-
Being 9 (2017): 133-167.

Blodgett JM, Birch JM, Musella M, et al. What Works to
Improve Wellbeing? A Rapid Systematic Review of 223
Interventions Evaluated with the Warwick-Edinburgh
Mental Well-Being Scales. Int J Environ Res Public
Health 19 (2022): 15845.

This article is an open access article distributed under the terms and conditions of the
Creative Commons Attribution (CC-BY) license 4.0

Citation: Michelle Dees, Yael Halaas, JD McCoy. ExoTMS™ Technology: A Novel Breakthrough in Transcranial Magnetic Stimulation for
Enhancing Mental Well-Being. Journal of Psychiatry and Psychiatric Disorders. 9 (2025): 245-254.



fortune

Journals

Dees M, et al., J Psychiatry Psychiatric Disord 2025
DOI:10.26502/jppd.2572-519X0255

Volume 9 « Issue 4 | 254

SUPPLEMENTARY FILES

Table S1: Percentage of subjects in agreement with the items of the Subjects Satisfaction and Mental Wellness Questionnaire across time
points in all participants and the subgroup with depression diagnosis

Percentage of subjects in agreement with the statement

Statement All subjects Subjects with depression diagnosis
Last 1 month 3 months Last 1 month 3 months
treatment treatment
| feel less depressed after the treatments. 69.7% 69.7% 65.6% 66.7% 91.7% 83.3%
| feel less anxious after the treatments. 66.7% 66.7% 65.6% 66.7% 91.7% 75.0%
;feer' t’:grt‘:e‘;’t‘riaeif: with my daily activities 75.8% 75.8% 65.6% 66.7% 91.7% 58.3%
| feel more calm after the treatments. 84.8% 75.8% 75.0% 75.0% 91.7% 66.7%
| feel less stressed after the treatments. 72.7% 72.7% 78.10% 66.7% 83.3% 83.3%
;feer' t'h‘;at':e‘;et;irn't‘:”d'e challenging situations | ¢, 6o, 66.7% 68.8% 58.3% 75.0% 75.0%
| feel happier after the treatments. 63.6% 75.8% 75.0% 58.3% 75.0% 66.7%
:rf:et'rg?rfe:t:mtm' of my eating habits after 54.5% 57.6% 46.9% 41.7% 41.7% 33.3%
?fga?;i':{sOf sleep has improved after the 60.6% 60.6% 71.9% 66.7% 75.0% 75.0%
:r‘lr;‘t’n;tei?s'er o fall asleep after the 66.7% 66.7% 78.1% 75.0% 75.0% 83.3%
| feel more motivated after the treatments. 69.7% 63.6% 62.5% 66.7% 66.7% 58.3%
:rae?tnit;'netf stay more focused after the 75.8% 63.6% 71.9% 75.0% 58.3% 75.0%
i\feya‘;(r’::nf;a‘"”gs have improved after the 39.4% 45.5% 43.8% 33.3% 33.3% 25.0%
lrf;'m”;ﬂ;z confident about myself after the 72.7% 63.6% 68.8% 75.0% 50.0% 75.0%
| think more positively after the treatments. 78.8% 69.7% 75.0% 83.3% 75.0% 83.30%
| feel | am in a good mood after the treatments. 87.9% 84.8% 81.3% 83.3% 91.7% 83.3%
L’;Z‘t’;;‘t’sre mental energy after the 78.8% 75.8% 75.0% 83.3% 91.7% 75.0%
| feel less nervous after the treatments. 63.6% 57.6% 62.5% 50.0% 58.3% 66.7%
| feel the treatments have improved my mood. 81.8% 72.7% 71.0% 75.0% 91.7% 81.8%
| feel more at ease in social gatherings. 54.5% 66.7% 59.4% 66.7% 75.0% 58.3%
\';;‘I"r";z: treatment has improved my mental 72.7% 75.8% 71.9% 75.0% 100.0% 83.3%
My ability to remember people's names or o o o o o o
) 51.5% 54.5% 59.4% 58.3% 66.7% 75.0%
where | left my keys has improved.
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