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Abstract: Background and Objectives: Irritable bowel syndrome (IBS) is an invasive and potentially
disabling syndrome characterized by a multitude of symptoms capable of reducing the quality of life
of patients. Among the most disabling symptoms of IBS is certainly physical pain, which manifests
itself mainly at the abdominal level but can also appear in other areas of the body, particularly in
the form of chronic low-back pain (CLBP). Among the non-invasive methods of treating organ-
specific pathologies and organ-related musculoskeletal problems, the use of Bioresonance Therapy
(BT)—based on the administration of self-modulating Extremely Low-Frequency Electromagnetic
Fields, capable of determining a rebalance of bio-electrical and metabolic activity in the presence of
various functional alterations—is currently gaining acceptance. Therefore, we decided to monitor
results obtained from patients suffering from IBS and CLBP subjected to a cycle of treatments with
BT. Materials and Methods: We monitored 20 patients (12 women and 8 men, average age of 51 years)
suffering from CLBP and other visceral symptoms related to IBS. Patients were monitored through
the use of the Bristol Stool Form Scale (BSFS), the Fecal Calprotectin test and the Short-Form Health
Survey 36 (SF-36), collected before (T0) and after (T1) the execution of the cycle of treatments. They
undertook a treatment protocol consisting of eight sessions of BT carried out over about a month.
Results: At the end of the treatments with BT, it was possible to observe a general and significant
improvement in all the parameters observed, as well as a close inversely proportional correlation
between the Calprotectin values detected and the quality of life experienced by the patients in relation
to their perceived IBS symptoms. Conclusions: Overall, our pilot study would seem to suggest
a potential beneficial effect of BT in modulating organic and musculoskeletal symptoms derived
from IBS.

Keywords: irritable bowel syndrome; low-back pain; quality of life; Bioresonance Therapy;
Calprotectin

1. Introduction

Irritable bowel syndrome (IBS) is an invasive pathology of the digestive system that,
according to statistics from the World Gastroenterology Organization, affects a percentage
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varying from 3.8% to 23% of the entire world population, referring to the various diagnostic
criteria formulated by the ROME Foundation [1–3]. The percentage of IBS patients in
search of treatment reaches 12% in primary care practice, representing the largest subgroup
seen in gastroenterology clinics [1]. IBS is complex in terms of both etiopathogenesis and
symptoms. It is usually classified into subgroups: IBS with constipation (IBS-C), IBS with
diarrhea (IBS-D) and mixed IBS (IBS-M) [1].

Typically, IBS diagnosis is based on the observation of symptoms according to the
Rome IV Criteria [4]: IBS is diagnosed when a patient presents recurrent abdominal pain on
average at least 1 day/week in the last 3 months, with the first onset of symptoms dating
back to at least 6 months before the first specialist visit [4]. This pain should be present
during defecation or in association with a change in frequency or appearance of stool [4].

Although various mechanisms have been suggested for IBS, close neurobiological
correlations underlying its development have been highlighted. In fact, the so-called “brain–
gut microbiome” model is being increasingly investigated, exposing the existence of a com-
plex series of physiological connections related to the development of IBS symptoms [5].
These neurophysiological connections develop along an organized and bidirectional com-
municational axis between the central nervous system and the digestive system; this axis
enables an informational and operational exchange between intestinal functioning and the
emotional and cognitive state of the body [6].

IBS symptoms can take on a visceral, somatic or neurological characterization, ranging
from abdominal pain and cramps to anxiety and depression, sometimes invading even
organs distant from the digestive system [7]. Moreover, pain may appear or radiate to areas
adjacent to or distant from the abdominal one [5].

Among the symptoms, there is a high prevalence of chronic low-back pain (CLBP)
in patients with IBS, reaching a percentage level of 29–37.3%, well above the 3.9–20.3%
prevalence in the general population [8]. The severity of CLBP in IBS patients may seriously
compromise their quality of life, making them 50% more likely to resort to spinal surgery,
which often proves to be an unsuccessful and counterproductive strategy [9]. CLBP occurs
significantly more in patients with IBS compared with patients with other pathologies
of the digestive system, including inflammatory bowel disease (IBD) [10]. Therefore,
functional gastrointestinal disorders (FGIDs), such as IBS, take a prominent place within the
“functional somatic syndromes”, together with chronic fatigue syndrome and fibromyalgia,
with which they frequently overlap [11].

IBS can lead to different physiological-organic alterations, allowing to highlight some
key aspects of its diagnosis and monitoring.

The first thing to check in the presence of IBS is the defecation quality, referring to the Bristol
Stool Form Scale (BSFS). The BSFS is based on the observation of the shape and consistency
of the feces. Typically, it enables the identification of constipation (grades 1 and 2), healthy
defecation (grades 3 and 4) and a tendency toward fecal incontinence (grades 5, 6 and 7) [12].
The BSFS appears to be effective for identifying subforms of IBS such as IBS-C (grades 1 and 2)
and IBS-D (grades 5, 6 and 7) according to the Rome IV Criteria [4].

A second factor to consider is Fecal Calprotectin (FC), which is a 36 kDa member of
the S100 protein family derived from neutrophils and has direct antimicrobial and immune
effects [13]. Calprotectin levels are proportional to the degree of any existing inflammation,
and its concentration in feces is about six times that of plasma [13]. It is used to highlight
intestinal inflammation, with values that typically exceed 50 mcg/g in the presence of
intestinal inflammation (such as IBD) or intestinal dysmotility (as in the case of IBS) [14].
In fact, it seems that, in IBS, especially of the IBS-D type, there may still be a sub-clinical
inflammatory state associated with the greater permeability of the intestinal membrane,
leading to an increase in FC values [14].

Given the complexity of IBS, it is important to identify the most effective and minimally
invasive therapies to improve the health of patients. In this regard, alternative and comple-
mentary therapies typical of other healthcare fields, such as, for example, rehabilitation,
may also be useful.
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One of the most innovative approaches in the field of somato-visceral disorders is that
of Quantum Medicine (QM) [15–19]. This medical–health branch, which is spreading in
the rehabilitation field, is based on the application of electromagnetic stimuli consistent
with the electromagnetic activity of the human body, exploiting Extremely Low-Frequency
Electromagnetic Fields (ELF-MFs), also known as Bioresonance Therapy (BT), to determine
a rebalancing of the metabolic–neurophysiological activities of the organism and to coun-
teract various pathological states [19]. The therapeutic effects of QM techniques seem to
depend on different pathways. QM techniques are capable of counteracting oxidative stress,
reducing levels of inflammation and increasing cellular metabolism and the production
of mitochondrial ATP [15–19]. This therapeutic approach seems to be effective even for
localized musculoskeletal disorders such as low-back pain [20].

Technically, BT is based on the concept that organic processes emit electromagnetic
oscillations of different frequencies, intensities, durations and waveforms. These oscilla-
tions, which are also the basis of Bioresonance Diagnostics, appear to be organ-specific
and pathology-specific [21–24]. BT uses ELF-MFs capable of functionally interfering with
the altered frequencies in the body of the patient [25]. Specifically, Paul Schmidt devel-
oped a therapeutic system based on a 152 kHz carrier frequency, which is then modulated
according to the feedback deriving from the electromagnetic field of the patient [26].

Therefore, based on these considerations, we carried out a pilot observational study to
investigate the therapeutic potential of BT in the presence of IBS associated with CLBP.

2. Materials and Methods

This research was a pilot retrospective analytical observational study carried out at
the Gemelli Molise Hospital (Campobasso, Italy) cooperating with Ce.Fi.R.R. (Center for
Physiotherapy, Rehabilitation and Re-education) staff from November to August 2023.

The rehabilitation protocol observed is safe, as all the procedures applied comply with
the safety regulations of the country where the study was made; the protocol is accessible
to anyone who does not highlight specific contraindications during the initial clinical evalu-
ation necessary for all patients who access the hospital; the only major contraindications to
access the protocol are pregnancy, epilepsy, electrical implants, tumors, infections, tubercu-
losis and serious heart disease. The protocol does not constitute an experimental practice, as
it applies the same procedures used for all patients who do not present the aforementioned
contraindications. This study was conducted in accordance with the ethical principles of
the Declaration of Helsinki. Written informed consent was obtained at enrolment from
participants who were willing and able. Due to these considerations and the lack of in-
controvertible national legislation regarding the need for the submission of retrospective
and/or non-pharmacological observational studies to an ethics committee [27], normal
ethics committee clearance was not required [28].

A total of 20 patients (12 women and 8 men; Caucasian ethnicity; average age of
51 years) were observed within the Gemelli Molise Hospital (Campobasso, Italy).

All patients turned to hospital specialists due to the presence of frequent episodes of
abdominal pain accompanied by CLBP, which intensified mainly during defecation, with
temporal criteria consistent with that of Rome IV for the diagnosis of IBS [4].

To assess the status of IBS before (T0) and after (T1) the therapeutic protocol, an
evaluation of the patients was carried out using 3 validated diagnostic tools:

- BSFS: The evaluation of the appearance of the stool was carried out by the doctors
evaluating the patients observed through careful visual inspection of a stool sample
collected at times T0 and T1.

- FC: A Calprotectin assay was carried out on the same stool samples, collected at times
T0 and T1, and used for the BSFS evaluation. The analysis of the samples was carried
out at the Gemelli Molise Hospital (Campobasso, Italy) reference laboratories using
an immunochromatographic kit with a densitometric reader for quantitative dosing,
called CalFast XT (Eurospital S.p.A., Trieste, Italy).
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- Short-Form Health Survey 36 (SF-36): This is a questionnaire typically used to evaluate
the general state of health of a patient, with particular reference to the physical and
social limitations determined by their pathology. It consists of 36 questions divided
into 8 subclasses: physical functioning (10 items), limitations due to physical health
(4 items), limitations due to emotional problems (3 items), energy and fatigue (4 items),
emotional well-being (5 items), social activities (2 items), pain (2 items), general health
perception (5 items) and general health status variability in the last year (1 item) [29].
Various studies have highlighted how patients suffering from IBS have lower SF-36
scores than the average, not only in relation to the physical limitations of the pathology
but also due to its psycho-emotional and social implications [30]. The questionnaire
was administered to the patients at times T0 and T1.

In order to intervene in the diagnosed IBS, in agreement with the reference medical
evaluators in undertaking an alternative therapeutic path, patients underwent treatment
through BT. For this study, the BT device used was the Rayocomp PS 1000 Polar 4.0
Med (Rayonex Biomedical GmbH, Lennestadt, Germany). It is composed of an ELF-MF
generator that transmits a magnetic field to a fabric mattress containing the emitting
elements (Figure 1). The ELF-MFs of the device are imperceptible to the patient, producing
no visual, auditory, thermal or tactile sensations.

Figure 1. The Rayocomp PS 1000 Polar 4.0 Med BT device used to treat the observed patients.

The patient is made to lie on the BT mattress, positioned on a common physiotherapy
table, in a supine and relaxed position, wearing underwear and deprived of all personal
removable metal or electrical elements (jewelry, glasses, mobile phone, etc.), so as to limit
any possible electromagnetic disturbance for the BT. The specific treatment programs
for the pathology addressed are selected through the software of the ELF-MFs generator
connected to the mattress, consistently with the protocols derived from the experiences of
Paul Schmidt [26]. Each session involved the application of a program specifically designed
for IBS, composed of the 12 phases indicated in Table 1, with each session lasting 65 min.
Each patient underwent 1 session every 48 h for approximately 1 month, until completing
a total of 8 sessions.
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Table 1. Specific program designed for IBS for the BT device used in the study.

Internal Program Number Program Focus Time

00.00 Analysis Preparation 5 min

01.00 Vitalization Complete 5 min

02.00 Acupuncture Meridians Complete 5 min

31.12 ATP Production Colon 5 min

31.16 ATP Production Small Intestines 5 min

35.10 Raising the Defence Capacity, Basic Program 5 min

70.19 Digestive Organs 10 min

46.00 Digestive System, Physiology Complete 5 min

47.70 Irritable Bowel Syndrome 5 min

75.10 Stress Reduction 5 min

31.50 Basic Detoxification Program 5 min

01.00 Vitalization Complete 5 min

Data are reported as absolute number and frequency. Linear mixed models, with
random intercept and random slope, were applied to assess the potential association
between the times of the study and Calprotectin. Lastly, to assess variation in the SF-36
score and in every subscale, generalized estimating equations (GEEs) were applied with
the Poisson option.

SAS 9.4 for Windows (SAS Institute Inc., Cary, NC, USA) was used for all data pro-
cessing. We set the level of statistical significance at p < 0.05 (2-sided).

3. Results

At baseline, according to BSFS classification, 3 patients (15%) were classified as con-
stipated (grade 1 or 2, IBS-C); 5 patients (25.0%) showed a normal fecal quality (grade 3
or 4); and 12 patients (60.0%) presented inconsistent fecal formation (grade 5 to 7, IBS-D).
At the end of the study, only 1 (5%) subject reported constipation, while 5 patients (25.0%)
had inconsistent fecal formation, and the remaining 14 subjects (70%) presented normal
fecal formation. These results indicate a tendency toward normalization of fecal quality in
patients treated with BT, especially those with an inconsistent fecal formation at time T0.

To assess whether a correlation between FC changes and the time of the study could
be found, we used the linear mixed model approach. Independently from the time of the
study, in the whole population, the mean value for FC was 62.76 ± 9.25; the estimated-ρ
was equal to 33.3%, meaning that almost one-third of the total variance was attributable
to between-subject differences. When the differences between times are considered in
the model, the mean value for FC is statistically significantly higher at baseline (β ± SE:
34.27 ± 8.21; p-value < 0.001) compared with the follow-up. The comparison between
the two models demonstrates that about 46.5% of the variance between subjects can be
explained by time, meaning that the intervention halved the mean value of FC. The change
in the BSFS score, when included in the model, is not statistically significant and does not
change the strength of the association between the times of the study and Calprotectin.

Figure 2 reports the generalized estimating equation (GEE) estimates (β ± SE) for the
comparison between times of the study (where follow-up is the reference time) for the items
of the SF-36; all the models were adjusted for Calprotectin levels (Supplementary Material
Table S1). Physical-role-limitation (−0.65 ± 0.22; p-value = 0.004), emotional-role-limitation
(−0.68 ± 0.24; p-value = 0.006), vitality (−0.51 ± 0.11; p-value < 0.001) and physical-pain
(−0.64 ± 0.13; p-value < 0.001) improved by at least 50% from baseline to the end of the
study; all the other SF-36 items also significantly improved but to a lesser extent. Calpro-
tectin was independently and statistically significant directly associated with physical pain
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(0.003 ± 0.001; p-value = 0.03) and vitality (0.002 ± 0.0001; p-value = 0.01); no second-order
effect (time for Calprotectin) could be demonstrated (meaning that Calprotectin variation
is directly associated with pain and vitality, independently of time).

Figure 2. GEE estimates (β ± SE) for the comparison between times of the study for the items of
the SF-36.

4. Discussion

The observation of the data we collected in a small population of IBS + CLBP patients
highlights how the BT treatment significantly improved both the physical (BSFS and
Calprotectin) and bio-psycho-social (SF-36) parameters under observation. This result,
although preliminary, represents progress in the management of IBS.

IBS has a complex and multifactorial etiopathogenesis [31]. Several mechanisms have
been suggested as possible contributing causes of the pathology, identifying factors ranging
from neuroendocrine alterations of the hypothalamic–pituitary–adrenal (HPA) axis [32]
to alteration of the intestinal microbiota [31,33], subclinical intestinal inflammation [32,34]
and modification of the body’s immune response [31,35].

Given the complexity of IBS, it is difficult to define a targeted therapeutic approach,
which, to date, is mainly based on the correction of diet and lifestyle, as well as on the
administration of drugs only in certain specific cases [36,37]. Therefore, the identification
of new non-invasive and easy-to-apply therapies for the treatment of such a complex
syndrome may be useful.

Recently, the world of mechanical–physical medicine has started to show interest in
new frontiers, such as QM. This new and mostly unexplored medical specialty is based on
innovative discoveries regarding the physics of water, the coherence of cellular interactions
inside tissues and the interaction of ultra-weak magnetic fields with the ionic systems of
the cells themselves [38,39]. Human cellular radiations are weak, but they are still also
messengers, elements of cohesion and coordinators of the body’s systems, in accordance
with the definition of Biofields [40]. This property is called “coherence” [41] and defines a
complex network of functional connections inside living beings [42].

Since these mechanisms are based on electromagnetic interactions, BT was devel-
oped to modulate the cellular activity and state of health of the body through functional–
corrective ELF-MFs. In fact, several studies have highlighted how BT can produce positive
effects in the human body, such as reduction in inflammation, immune modulation and
increased regeneration [15]. Such effects occur in multiple systems of the body, including
the intestines [26] and the musculoskeletal system [20].
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Our pilot study highlights how the fecal quality of our patients showed a generalized
improvement; in fact, at time T1, 70% of the patients were in the normal range according to
the BSFS (grades 3–4) [12].

Furthermore, this study highlights a significant improvement in FC values of the
observed patients treated with BT. These findings agree with what has already been high-
lighted by some studies regarding the effectiveness of BT in the treatment of intestinal
problems [26,43]. This improvement could be attributable to the ability of BT to interact
with the inflammatory processes underway in the target tissues, probably through an
interleukin-dependent mechanism [44].

The observed improvement in FC values faithfully follows the trend of the quality-
of-life values highlighted by patients using SF-36 subscales. In fact, all SF-36 values
showed a significant improvement in relation to physical-role-limitation, emotional-role-
limitation, vitality and physical-pain, demonstrating a close correlation between intestinal
inflammation and the patient’s quality of life. In this regard, other studies have highlighted
the connection between FC levels and the quality of life of some subgroups of patients
suffering from intestinal pathologies [45,46]. According to our findings, FC appears to be
a strong predictor of symptoms capable of worsening the quality of life of IBS patients.
Furthermore, the levels of intestinal inflammation detected on average in IBS patients
observed through Calprotectin dosage would suggest that, even in the absence of a clear
inflammatory component typical of IBD (with a cut-off variably indicated in the literature
from 50 mcg/g to over 120 mcg/g [47,48]), in the presence of IBS, there may still be a level
of subclinical inflammation capable of worsening and perpetuating its symptoms [14].

Among all the SF-36 parameters, the fact that the patients’ physical pain was also
reduced, in terms of both abdominal pain and musculoskeletal pain, especially as CLBP,
is particularly relevant. Considering the intrusiveness of CLBP in the lives of individuals
with IBS [8,9], the fact that BT reduced their perceived pain appears interesting and worthy
of attention.

Importantly, no adverse events or side effects related to the device, treatment or
protocol were reported in the study.

Regarding this pilot study, it is important to underline some limitations. Firstly, given
its observational retrospective nature, it was impossible to select a large and homogeneous
sample, especially in terms of gender distribution. The small sample size, despite the
fact that the observed patients came from a hospital with an intrinsically high number of
general users, derives from the fact that BT, like other instrumental therapies, to date, still is
a complementary therapy for IBS and/or CLBP and other disorders, rather than a first-line
treatment, such as pharmacological, nutritional or surgical interventions [49,50]. Therefore,
to date, the number of patients who, in agreement with their specialist doctors, undertake
a path of this type, is still rather limited compared with the total population affected by
IBS. Indeed, most of the patients undertook a conventional treatment path, which makes
it difficult to observe a large number of individuals treated with an alternative approach
outside of a dedicated experimental setting. Furthermore, due to time and data collection
reasons, it was not possible to plan the presence of a control group or a follow-up.

Any future studies on this topic should be designed from the start as RCTs with
follow-ups and a bigger and better-distributed sample to bypass these limitations. It
may be particularly useful to use stratified sampling based on sex, age and IBS subtype.
Furthermore, we suggest using a control group subjected to a sham treatment with the BT
device turned off in order to verify the influence of the placebo effect on the results. In
fact, we cannot rule out the possibility that the beneficial effects of BT in our study may be
related to casual elements, so future studies are needed to prove our hypothesis right or
wrong. The results obtained in this pilot observational study are encouraging, at least in
terms of the short-term efficacy of BT for IBS with CLBP, although data should be analyzed
with caution.

In addition to the suggested strategies for containing the limitations identified, it is
necessary to produce new studies on the topic to also clarify how BT effects may vary
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depending on specific exposure parameters or targeted cell types, as well as underlying
pathological mechanisms [51]. In this regard, it could be useful to resort to extensive
blood tests, biopsy and colonoscopic examinations of the intestinal system to obtain a
clearer idea of the influence of BT on the state of health of target tissues [52]. It would
also be important to investigate in depth, through specific questionnaires and instrumental
analyses, how this therapy can correct the psycho-emotional and social aspects related to
IBS with CLBP [30]. This is especially true considering how musculoskeletal dysfunctions
tend to produce further disorders over time, such as depression and kinesiophobia [53,54].
Moreover, it could be useful to consider advanced instruments capable of objectifying
the psycho-physiological state of patients with musculoskeletal and psycho-emotional
dysfunctions, which could also compromise their compliance with active and passive
therapeutic treatments [55–57].

As a final note, we would like to point out that QM is strongly establishing itself in
medical specialties [58–60], and we await verification of further applications that stand the
test of time.

5. Conclusions

BT seems to be effective for IBS patients. Given the non-invasiveness, the relatively
low cost and the beneficial effects of this treatment, it is strongly suggested to further
investigate this approach in patients suffering from IBS and other painful and invasive
pathologies. In fact, considering the clinical and bio-psycho-social invasiveness of IBS, it
is important to investigate new approaches, especially if they belong to extremely recent
medical specialties, as in the case of QM. These investigations will allow us to understand
whether these techniques have significant therapeutic properties.

Since the field of instrumental, alternative and complementary therapies is typically
of rehabilitative interest, the diffusion of these techniques in the gastroenterology fields is
currently limited, with the consequence of slowing down investigations on the effectiveness
of these treatments.

It would be desirable to reach an even greater dialog between internal and organ
medicine and the rehabilitation field so as to speed up research on innovative therapeutic
approaches such as BT or other rehabilitation techniques for the benefit of patients affected
by musculoskeletal or organ-related pathologies.
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estimates (β± SE), and relative p-value for the comparison between times of the study (where follow-up
is the reference time) for the items of the SF-36, all the models were adjusted for Calprotectin level.

Author Contributions: Conceptualization, G.B., G.A.P., P.G. and M.P.; methodology, G.B. and D.H.;
software, A.D.I.; validation, G.B. and M.P.; formal analysis, A.D.I.; investigation, G.B., B.P. and A.M.;
resources, G.B. and M.P.; data curation, A.D.I.; writing—original draft preparation, G.B. and L.P.;
writing—review and editing, L.P., P.E.G. and R.P.; visualization, G.B. and R.P.; supervision, M.P.;
project administration, G.B.; funding acquisition, G.B. and M.P. All authors have read and agreed to
the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Ethical review and approval were waived for this study
due to the fact that the rehabilitation protocol to which the patients were subjected is safe and
is accessible to all patients who do not highlight specific contraindications to the initial clinical
evaluation necessary for all patients who access the facility where the study is carried out; furthermore,
the protocol does not constitute an experimental practice, as it is the same assessment and therapeutic
protocol used for all patients who do not present the aforementioned contraindications. By virtue
of all these considerations and the lack of incontrovertible national legislation regarding the need
for the submission of retrospective and/or non-pharmacological observational studies to an ethics
committee, normal ethics committee clearance was not required.

https://www.mdpi.com/article/10.3390/medicina60071099/s1
https://www.mdpi.com/article/10.3390/medicina60071099/s1


Medicina 2024, 60, 1099 9 of 11

Informed Consent Statement: Written informed consent was obtained at enrolment from participants
who were willing and able.

Data Availability Statement: The data presented in this study, due to the preservation of the privacy
of interested parties, could be made available upon motivated and reasonable private request to the
corresponding author.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Saha, L. Irritable bowel syndrome: Pathogenesis, diagnosis, treatment, and evidence-based medicine. World J. Gastroenterol.

2014, 20, 6759. [CrossRef] [PubMed]
2. Barbalho, S.M.; Goulart, R.D.A.; Araújo, A.C.; Guiguer, É.L.; Bechara, M.D. Irritable bowel syndrome: A review of the general

aspects and the potential role of vitamin D. Expert Rev. Gastroenterol. Hepatol. 2019, 13, 345–359. [CrossRef] [PubMed]
3. Priya, O.; Parr, H.; Barberio, B.; Black, C.J.; Savarino, E.V.; Ford, A.C. Global prevalence of irritable bowel syndrome according to

Rome III or IV criteria: A systematic review and meta-analysis. Lancet Gastroenterol. Hepatol. 2020, 5, 908–917.
4. Lacy, B.E.; Patel, N.K. Rome criteria and a diagnostic approach to irritable bowel syndrome. J. Clin. Med. 2017, 6, 99. [CrossRef]

[PubMed]
5. Mayer, E.A.; Ryu, H.J.; Bhatt, R.R. The neurobiology of irritable bowel syndrome. Mol. Psychiatry 2023, 28, 1451–1465. [CrossRef]
6. Carabotti, M.; Scirocco, A.; Maselli, M.A.; Severi, C. The gut-brain axis: Interactions between enteric microbiota, central and

enteric nervous systems. Ann. Gastroenterol. Q. Publ. Hell. Soc. Gastroenterol. 2015, 28, 203–209.
7. Gallenga, C.E.; Mura, M.; Gallenga, P.E. Suggestions on gut-eye cross-talk: About the chalazion. Int. J. Ophthalmol. 2022, 15, 1566.

[CrossRef] [PubMed]
8. Shiha, M.G.; Aziz, I. Physical and psychological comorbidities associated with irritable bowel syndrome. Aliment. Pharmacol. Ther.

2021, 54, S12–S23. [CrossRef]
9. Longstreth, G.F. Avoiding unnecessary surgery in irritable bowel syndrome. Gut 2007, 56, 608–610. [CrossRef]
10. Maxton, D.G.; Morris, J.; Whorwell, P.J. More accurate diagnosis of irritable bowel syndrome by the use of ’non-colonic’

symptomatology. Gut 1991, 32, 784–786. [CrossRef]
11. Van Oudenhove, L.; Vandenberghe, J.; Demyttenaere, K.; Tack, J. Psychosocial factors, psychiatric illness and functional

gastrointestinal disorders: A historical perspective. Digestion 1954, 82, 201–210. [CrossRef]
12. Blake, M.R.; Raker, J.M.; Whelan, K. Validity and reliability of the Bristol Stool Form Scale in healthy adults and patients with

diarrhoea-predominant irritable bowel syndrome. Aliment. Pharmacol. Ther. 2016, 44, 693–703. [CrossRef] [PubMed]
13. Ayling, R.M.; Kok, K. Fecal calprotectin. Adv. Clin. Chem. 2018, 87, 161–190.
14. Melchior, C.; Aziz, M.; Aubry, T.; Gourcerol, G.; Quillard, M.; Zalar, A.; Coëffier, M.; Dechelotte, P.; Leroi, A.M. Ducrotté, P Does

calprotectin level identify a subgroup among patients suffering from irritable bowel syndrome? Results of a prospective study.
United Eur. Gastroenterol. J. 2017, 5, 261–269. [CrossRef] [PubMed]

15. Barassi, G.; Proietti, M.; Spaggiari, P.; Colombo, A. Quantum Medicine and the Immune System. In Handbook of Cancer and
Immunology, 1st ed.; Springer International Publishing: New York, NY, USA, 2023; pp. 1–24.

16. Gonzalez, M.J.; Sutherland, E.; Olalde, J. Quantum functional energy medicine: The next frontier of restorative medicine. J. Restor.
Med. 2020, 9, 1–7. [CrossRef]

17. Faramarzpour, M.; Ghaderinia, M.; Abadijoo, H.; Aghababa, H. The Possibility of Quantum Medicine in Cancer Research:
A Review. Biophys. Rev. Lett. 2021, 16, 21–40. [CrossRef]

18. Paolo, D.I. Quantum Physics between Matter, Information and Consciousness: The Case of Quantum Medicine. Turk. Online J.
Educ. Technol. 2022, 187–193. Available online: https://www.researchgate.net/profile/Traci-Eshelman-Ramey/publication/
372782409_Homelessness_Liaisons%E2%80%99_Strategies_to_Promote_School_Connectedness_During_Extended_School_
Closures/links/64c83ba9862f8d2999873fee/Homelessness-Liaisons-Strategies-to-Promote-School-Connectedness-During-
Extended-School-Closures.pdf#page=191 (accessed on 22 May 2024).

19. Barassi, G.; Pokorski, M.; Pellegrino, R.; Supplizi, M.; Prosperi, L.; Marinucci, C.; Di Simone, E.; Mariani, C.; Younes, A.; Di Iorio, A.
Quantum medicine: A role of extremely low-frequency magnetic fields in the Management of Chronic Pain. In Integrative Clinical
Research, 1st ed.; Springer International Publishing: New York, NY, USA, 2022; pp. 23–28.

20. Foletti, A.; Baron, P. Towards a biophysical approach to different levels of low back pain. In Proceedings of the 2016 Progress in
Electromagnetic Research Symposium (PIERS), Shanghai, China, 8–11 August 2016; pp. 592–595.

21. Emelyanov, V.A.; Klimenko, P.D.; Baranov, V.V.; Klimenko, D.P.; Rybakov, V.A.; Siakerski, V.S. Use of bio-resonance effects
for medical diagnostics and therapy. In Proceedings of the European Microwave Conference (EuMC) 2009, Rome, Italy,
29 September–1 October 2009; pp. 1591–1594.

22. Ebrahimi, M.; Sharifov, S.; Salili, M.; Chernosova, L. An introduction to impact of bio-resonance technology in genetics and
epige-netics. Epigenetics Territ. Cancer 2015, 495–513. [CrossRef]

23. Foletti, A.; Grimaldi, S.; Lisi, A.; Ledda, M.; Liboff, A.R. Bioelectromagnetic medicine: The role of resonance signaling. Electromagn.
Biol. Med. 2013, 32, 484–499. [CrossRef]

https://doi.org/10.3748/wjg.v20.i22.6759
https://www.ncbi.nlm.nih.gov/pubmed/24944467
https://doi.org/10.1080/17474124.2019.1570137
https://www.ncbi.nlm.nih.gov/pubmed/30791775
https://doi.org/10.3390/jcm6110099
https://www.ncbi.nlm.nih.gov/pubmed/29072609
https://doi.org/10.1038/s41380-023-01972-w
https://doi.org/10.18240/ijo.2022.09.25
https://www.ncbi.nlm.nih.gov/pubmed/36124193
https://doi.org/10.1111/apt.16589
https://doi.org/10.1136/gut.2006.115006
https://doi.org/10.1136/gut.32.7.784
https://doi.org/10.1159/000269822
https://doi.org/10.1111/apt.13746
https://www.ncbi.nlm.nih.gov/pubmed/27492648
https://doi.org/10.1177/2050640616650062
https://www.ncbi.nlm.nih.gov/pubmed/28344794
https://doi.org/10.14200/jrm.2019.0114
https://doi.org/10.1142/S1793048021300012
https://www.researchgate.net/profile/Traci-Eshelman-Ramey/publication/372782409_Homelessness_Liaisons%E2%80%99_Strategies_to_Promote_School_Connectedness_During_Extended_School_Closures/links/64c83ba9862f8d2999873fee/Homelessness-Liaisons-Strategies-to-Promote-School-Connectedness-During-Extended-School-Closures.pdf#page=191
https://www.researchgate.net/profile/Traci-Eshelman-Ramey/publication/372782409_Homelessness_Liaisons%E2%80%99_Strategies_to_Promote_School_Connectedness_During_Extended_School_Closures/links/64c83ba9862f8d2999873fee/Homelessness-Liaisons-Strategies-to-Promote-School-Connectedness-During-Extended-School-Closures.pdf#page=191
https://www.researchgate.net/profile/Traci-Eshelman-Ramey/publication/372782409_Homelessness_Liaisons%E2%80%99_Strategies_to_Promote_School_Connectedness_During_Extended_School_Closures/links/64c83ba9862f8d2999873fee/Homelessness-Liaisons-Strategies-to-Promote-School-Connectedness-During-Extended-School-Closures.pdf#page=191
https://www.researchgate.net/profile/Traci-Eshelman-Ramey/publication/372782409_Homelessness_Liaisons%E2%80%99_Strategies_to_Promote_School_Connectedness_During_Extended_School_Closures/links/64c83ba9862f8d2999873fee/Homelessness-Liaisons-Strategies-to-Promote-School-Connectedness-During-Extended-School-Closures.pdf#page=191
https://doi.org/10.1007/978-94-017-9639-2_16
https://doi.org/10.3109/15368378.2012.743908


Medicina 2024, 60, 1099 10 of 11

24. Badau, D.; Badau, A.; Trambitas, C.; Trambitas-Miron, D.; Moraru, R.; Stan, A.A.; Oancea, B.M.; Turcu, I.; Grosu, E.F.; Grosu, V.T.;
et al. Differences between active and semi-active students regarding the parameters of body composition using bioimpedance
and magnetic bioresonance technologies. Int. J. Environ. Res. Public Health 2021, 18, 7906. [CrossRef]

25. Muresan, D.; Salcudean, A.; Sabau, D.C.; Bodo, C.R.; Grecu, I.G. Bioresonance therapy may treat depression. J. Med. Life 2021, 14, 238.
[CrossRef] [PubMed]

26. Dartsch, P.C.; Heimes, D. Bioresonance According to Paul Schmidt (BaPS) and its Beneficial Effects on the Integrity of the Intestinal
Barrier in vitro. Adv. Bioeng. Biomed. Sci. Res. 2022, 5, 180–185.

27. De Sanctis, V.; Soliman, A.T.; Daar, S.; Tzoulis, P.; Fiscina, B.; Kattamis, C. Retrospective observational studies: Lights and shadows
for medical writers. Acta Bio Medica Atenei Parm. 2022, 93, e2022319.

28. Winter, E.M.; Maughan, R.J. Requirements for ethics approvals. J. Sports Sci. 2009, 27, 985. [CrossRef]
29. Ware, J.E. SF-36 health survey. Manual and interpretation guide. Health Inst. 1993, 6, 1–6.
30. Trindade, I.A.; Melchior, C.; Törnblom, H.; Simrén, M. Quality of life in irritable bowel syndrome: Exploring mediating factors

through structural equation modelling. J. Psychosom. Res. 2022, 159, 110809. [CrossRef] [PubMed]
31. Chen, Y.; Feng, S.; Li, Y.; Zhang, C.; Chao, G.; Zhang, S. Gut microbiota and intestinal immunity—A crosstalk in irritable bowel

syndrome. Immunology 2024, 172, 1–20. [CrossRef]
32. Ng, Q.X.; Soh, A.Y.; Loke, W.; Lim, D.Y.; Yeo, W.S. The role of inflammation in irritable bowel syndrome (IBS). J. Inflamm. Res.

2018, 21, 345–349. [CrossRef] [PubMed]
33. Pittayanon, R.; Lau, J.T.; Yuan, Y.; Leontiadis, G.I.; Tse, F.; Surette, M.; Moayyedi, P. Gut microbiota in patients with irritable bowel

syndrome—A systematic review. Gastroenterology 2019, 157, 97–108. [CrossRef]
34. Georgescu, D.; Iurciuc, M.S.; Petre, I.; Georgescu, L.A.; Szasz, F.; Ionita, I.; Ancusa, O.E.; Ionita, M.; Lighezan, D. Chronic pelvic

pain and irritable bowel syndrome: Is subclinical inflammation bridging the gap. Rev. De Chim. 2019, 70, 3634–3637. [CrossRef]
35. Aguilera-Lizarraga, J.; Hussein, H.; Boeckxstaens, G.E. Immune activation in irritable bowel syndrome: What is the evidence?

Nat. Rev. Immunol. 2022, 22, 674–686. [CrossRef] [PubMed]
36. Camilleri, M. Diagnosis and treatment of irritable bowel syndrome: A review. Jama 2021, 325, 865–877. [CrossRef] [PubMed]
37. Brenner, D.M.; Sayuk, G.S. Current US Food and Drug Administration-approved pharmacologic therapies for the treatment of

irritable bowel syndrome with diarrhea. Adv. Ther. 2022, 37, 83–96. [CrossRef] [PubMed]
38. Freund, J.A.; Schimansky-Geier, L.; Hänggi, P. Frequency and phase synchronization in stochastic systems. Chaos Interdiscip. J.

Nonlinear Sci. 2003, 13, 225–238. [CrossRef] [PubMed]
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