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ABSTRACT

COVID-19 has involved many aspects of society and, in particular, for most of those who were affected by it,
the disease determined the development of prolonged pulmonary, musculoskeletal, and neurological symptoms,
generating the so-called Long COVID-19 Syndrome. The aim of this study is to evaluate the effects of an Integrated
Rehabilitation Care protocol, applied according to principles of assessment and treatment derived from a Bio-Physico-
Metric approach, in post-COVID patients. Data from a group of 30 patients affected by Long COVID-19 Syndrome were
collected right before the beginning and immediately after the end of an 8-week thermal rehabilitation protocol, performed
5 times a week for a total of 40 sessions of treatment. The Chronic Obstructive Pulmonary Disease (COPD) Assessment
Test (CAT), the Medical Research Council Dyspnea Score (MRC-DS), and the software-assessed head-pelvis alignment
angle were considered as assessment methods of respiratory, musculoskeletal, and neurological symptoms. Data
observation showed a significant improvement in both CAT (p=0.001) and MRC-DS (p=0.001) scores after applying the
Integrated Rehabilitation Care protocol. Therefore, the Integrated Thermal Care rehabilitation protocol seems to be a
promising strategy to reduce symptoms of Long COVID-19 Syndrome and improve patients' quality of life healing from
SARS-CoV-2 infection.

KEYWORDS: COVID-19, long haul COVID-19, rehabilitation, physical therapy, thermal care, balneotherapy, mineral
waters

Received: 26 April 2024 ISSN 2038-4106 print

Accepted: 30 May 2024 ISSN 2975-044X online
Copyright © by BIOLIFE 2024
This publication and/or article is for individual use only and may not be
further reproduced without written permission from the copyright
holder. Unauthorized reproduction may result in financial and other
penalties. Disclosure: All authors report no conflicts of interest relevant
to this article.

Eur J Musculoskel Dis 2024 Sep-Dec;13(3):AHEAD OF PRINT www.biolife-publisher.it


mailto:coordftgb@unich.it

G. Barassi et al. 2

INTRODUCTION

Coronavirus disease 2019 (COVID-19) can be considered a multi-system disorder, manifesting commonly with
respiratory, cardiovascular, hematologic, neurological, and neuropsychiatric symptoms, alone or in combination. Several
descriptions of long-term COVID-19 have been documented (1), as well as its multifaceted nature that could involve
multiple organ systems and multiple body functions such as breathing, taste and olfactory perceptions, pain perception,
physical resistance and strength, etc. (2,3). Many patients affected by COVID-19, with different levels of severity and
duration, could develop a so-called Long COVID-19 Syndrome (4-6). In fact, despite improvements in radiologic and
lung function tests, Arnold et al. found that the symptoms of COVID-19 may persist and could even evolve into other
severe pathologies despite the patient having completely recovered from the viral infection underlying the pathology (7).
Although the definition of Long COVID-19 Syndrome is currently still debated and evolving, it is practical and acceptable
to define it as the persistence of symptoms or development of sequelae beyond 3 or 4 weeks from the onset of acute
symptoms of COVID-19, as replication-competent SARS-CoV-2 has not been isolated after 3 weeks (8). The literature
suggests that Long COVID-19 Syndrome could be related to a persistent state of fatigue of the autonomic nervous system
(9), involving the prolonged alteration of neurophysiological pathways (10,11). This chronic fatigue at a nervous level,
which usually manifests itself already during the infection, would seem to favor the establishment and perpetuation of
neurophysiological changes; these modifications are capable of heavily influencing the state of health of the patient, also
impacting his neuro-psychological and musculoskeletal wellbeing through sensory, humoral, performance and postural
alterations.

Considering the spreading of Long COVID-19 Syndrome and the deleterious effects that this can cause on the
health of patients, particularly in the case of frail people already suffering from severe musculoskeletal and neurological
pathologies, it is essential for medical and rehabilitation sciences to find treatment strategies for the Syndrome. These
therapeutic strategies should be equally widespread in various geographical areas, easily applicable, accessible to large
portions of the population, and cheap.

In this context, all over the world, there has been an attempt to investigate new therapeutic approaches based
also, among others, on traditional and complementary medicines, such as herbal medicine, Yoga, and Tai Chi, up to the
point of considering approaches more complex and specific to the field of global wellbeing and rehabilitation falling
within the field of thermal medicine (12).

Thermal medicine is a naturalistic branch of medicine with a wide diffusion worldwide; it is often applied in the
treatment of localized and systemic pathologies in curative, preventive, and rehabilitative fields (13) through the use of
applications of natural techniques and substances that exploit thermal waters rich in minerals, hot mud, steam jets, assisted
ventilation, massages, and swimming pool baths.

According to our previous experiences, a rehabilitation system defined as “Integrated Thermal Care”, based on
the combination of several treatment techniques typical of thermal medicine, seems to be a promising therapeutic
approach in the treatment of many acute and chronic musculoskeletal and neurological pathologies, particularly if
combined with the principles of what we define as “Bio-Physico-Metric” approach (14,15). This operative approach is
aimed at concretely identifying the most dysfunctional areas of the body of the patient, at a somatic level, to intervene
quickly, effectively, and minimally invasively on the neurophysiological and mechano-postural symptoms through
mechanisms involving the balancing of the activity of visceral, somatic and nervous components of the human body.

Therefore, given the ability of thermal medicine and the “Bio-Physico-Metric” approach to improve the state of
health of subjects affected by a multitude of pathological states, the aim of the present study is to monitor the effects of
the “Integrated Thermal Care” approach on pulmonary, musculoskeletal and neuro-physiological signs and symptoms in
subjects affected by Long COVID-19 syndrome.

MATERIALS AND METHODS

This is a retrospective observational study aimed at analyzing the correlation between applying the “Integrated
Thermal Care” approach and modifying the symptoms related to Long COVID-19 Syndrome in patients undergoing a
thermal rehabilitation protocol. The rehabilitation protocol to which the patients were subjected is safe; it 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 therapeutic protocol used for all patients who do not present the aforementioned contraindications.
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The study was conducted in accordance with the ethical principles outlined in the Declaration of Helsinki.
Written informed consent was obtained at enrolment from participants who were willing and able; alternatively, informed
consent was obtained from caregivers. Because of all these considerations and the lack of incontrovertible national
legislation regarding the need to submit retrospective and/or non-pharmacological observational studies to an ethics
committee, the normal ethics committee clearance was not required (16).

From June to December 2021, in the Thermal Medical Center of Castelnuovo della Daunia (Foggia, Italy),
operating within the National Health Service, a total of 30 post-COVID patients were identified among those about to
start a therapeutic thermal rehabilitation protocol to regain a state of wellbeing in the presence of a generalized malaise
following a previous SARS-CoV-2 infection.

The main inclusion criteria were:

- symptoms associated with Long COVID-19 Syndrome as defined by the current literature on the subject
(8), in particular in terms of perceived respiratory dysfunctions, neurophysiological dysfunctions (such as
fatigue or sleep disorders), musculoskeletal pain and concurrent spinal postural alteration influencing the
state of well-being of the patients. The symptoms that have arisen and can be associated with COVID-19
had to be present in the patient, in whole or in part, for more than 4 weeks after their onset post-infection,
even if the infection is undetectable by molecular and antigenic swabs.

The exclusion criteria were:

- critical cognitive impairments (severely limited sensory and communication skills) or heavily compromised
immune functions;

- general contraindications to balneotherapy and physical therapies, such as severe cardiovascular problems,
infections, neoplasms and tumors, epilepsy, electronic or metallic-electroconductive implants, pregnancy;

- inability to read and understand own native language;

- concomitant use of other medical treatments during the observation period of the present study.

All patients underwent a specific evaluation of neuro-sensory and motor-postural symptoms resulting from Long
COVID-19 Syndrome. The data collection and the procedures applied were part of the standard clinical routine of the
facility where the study was carried out for patients showing symptoms of Long COVID-19 Syndrome. In order to obtain
data that were easily understandable and interpretable, as well as of rapid collection, the patients observed for the present
study were evaluated through:

- CAT [Chronic Obstructive Pulmonary Disease (COPD) Assessment Test]: used to evaluate the health status
of patients with COPD and other respiratory diseases. Indeed, it contains items focused on respiratory
symptoms and non-respiratory symptoms such as sleeping disturbance or limitations in activities at home.
In particular, the rating scale is made up of 8 items that investigate various aspects related to the respiratory
capacity of the patient, such as cough, mucus, chest tightness, physical resistance to walking, physical
resistance to domestic activities, perceived safety in leaving the home environment, noise of the sleep and
perceived energy level. Each item assesses the severity of the symptomatology with a score from 0 (no
symptoms) to 5 (extremely present and disabling symptom) (17,18). Although the scale was created to
evaluate chronic obstructive pulmonary disease, it has been demonstrated that this score can be a valid
evaluation and predictive system in the context of COVID-19 and the post-infectious symptoms of the same
pathology (19).

- MRC-DS (Medical Research Council Dyspnea Scale): a simple and valid method of categorizing patients
with COPD and other respiratory diseases in terms of the influence of the respiratory deficit on their physical
capacity. The scale measures the level of dyspnea perceived by the patient in a classification system divided
into 5 levels of onset of breathing difficulties depending on the intensity of the activity performed (grade 0
= dyspnea after intense physical activity, grade 1 = dyspnea after walking at fast pace or uphill, grade 2 =
dyspnea after walking at a slow pace on level ground, grade 3 = dyspnea after just 100 meters of walking,
grade 4 = dyspnea when dressing/undressing). This scale has been successfully applied to evaluate dyspnea
in many respiratory diseases, and a new application for COVID-19 monitoring has been recently found (20).

- Sa.B.B. (Safe Bead Balance): it is a postural markers-free assessment tool based on the use of a Microsft
Kinect® camera that, when paired with an exclusive software, possesses the ability to reconstruct a three-
dimensional avatar known as Skeletal View, composed by 20 anatomical landmarks. The software works at
a frequency of 30 frames per second, and each single analysis has a total duration of no more than 5 seconds,
with an average capture of 150 frames in a single assessment. The avatar obtained through the combination
of all the frames captured is formed by two projections, a frontal one and a sagittal one, which contain and
highlight different postural setting parameters both of a single body district and of multiple districts in more
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or less direct relationship with each other, such as the spine, the shoulders, the hips and various other
bodyparts (21).

For this study, the evaluation parameter considered in the assessment made through the Sa.B.B. software was
the head-pelvis alignment, understood as the angle that is formed between the line perpendicular to the center of the pelvis
(understood as the center of the bisiliac line) and the line that connects this same point to the ideal center of the skull of
the patient, with values that can take on negative numbering (sloping to the right) or positive (sloping to the left). This
angle is the most intuitive parameter for evaluating the general postural alignment of the patient in relation to his spine,
allowing us to investigate how he positions the skull and, more generally, the upper part of the body compared to the
lower one. Basically, through this parameter, we can guess to what extent the spine of the patient is aligned or in a state
of compensation for musculoskeletal and/or neurosensory alterations.

The subjects were evaluated at times TO (admission and first medical examination in the facility) and T1 (8
weeks after the beginning of the protocol). All patients underwent the rehabilitation protocol five times a week for a total
of 40 sessions of treatment. All patients observed for this study completed the investigated protocol entirely and without
side effects.

The rehabilitation protocol, as defined by the “Integrated Thermal Care” approach, was performed for each daily
session according to the following operative scheme:

1. drinking a total of 4 glasses, 200 ml each, daily of exogenous mineral water (alkaline-earthy-bicarbonate-sulfate),
which promotes the general well-being of the organism, showing anti-inflammatory effects at the gastric,
intestinal, and urological levels (22, 23);

2. steam inhalations with direct hot humid jets that are carried out through individual devices from which the
mineral water comes out from a nozzle in the form of a homogeneous mist at a pressure of 1.5 atmospheres and
at a temperature of 37°-38° (24, 25) lasting about 20 minutes. This phase was coupled with a manual pressure
stimulation of Key myofascial Trigger Points (KTrPs) located in muscles present in the main body areas involved
in breathing (neck, thorax, upper back, lower back, and abdomen). The manual pressure stimulation was
performed for about 30 to 60 seconds on each KTrP previously instrumentally identified as abnormally resistant
to the passage of a current generated by an impedance meter neuromodulation device (ENF Studio Physio, Fast
Therapies S.r.l., Carpenedolo, Italy). The assessment of KTrPs was made by the physiotherapist right before the
beginning of the inhalation treatment, according to the principles of the Bio-Physico-Metric approach, aimed at
re-establishing a general state of well-being through manual stimulation of so-called KTrPs (26);

3. tympanic insufflations (Polizer), used to reduce inflammation in the upper airways (performed according to
specialist medical indication) (27);

4. pulmonary mechanical ventilation, practiced after inhalation and insufflation therapies with mineral water. The
treatment was applied with an automatic frequency of no more than 14 breaths per minute (according to specialist
medical indication) (28);

5. mud therapy (with thermal water and "Bentonite™ volcanic clay) was applied on body parts where KTrPs
previously identified in phase 2 were located on the region of the neck, thorax, upper back, lower back, and
abdomen (29);

6. assisted hydrokinesitherapy in thermal water, associated with the manual treatment performed by the
physiotherapist on KTrPs previously identified in phase 2 (30);

7. auxiergic vascular path performed in thermal water through underwater ozone-enriched hydromassage jets.
Data were analyzed to assess departure from linearity, using the Skewness and Kurtosis test for linearity

(SKTEST procedure) and accordingly for continuous variables (CAT and Sa.B.B.); since no deviation was found, the
Paired T-Test was applied to assess between times differences. For categorical variables (MRC-DS), a chi-square test for
trend was applied. A statistically significant level was set for p-value <0.05; data analysis was performed using STATA
(Statacorp LLC, College Station, Texas, USA).

RESULTS

The demographic characterization of the sample is detailed in Table I. It is important to underline that, in addition
to the symptoms of Long COVID-19 Syndrome subjectively reported by all the patients considered, some of them, at the
time of admission, had CAT (>10) or MRC-DS (>2) scores considered symptomatic for COVID-19 respiratory
dysfunction according to the standards currently most widespread in the literature (31).
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Table I. Demographics characteristics of participants.

Characteristic Total Males Females
Number of patients (%) 30 (100) 15 (50) 15 (50)
Mean age + SD 58.8 +£12.8 58.1£15.2 59.5+10.3
Ethnicity
Caucasian Mediterranean (%) 30 (100) 15 (50) 15 (50)
Other (%) 0 (0) 0 (0) 0(0)
Initial CAT Score >10 (%) 23 (77) 12 (40) 11 (37)
Initial MRC-DS Score >2 (%) 12 (40) 6 (20) 6 (20)
Initial CAT Score >10 + MRC-DS Score >2 (%) 11 (37) 6 (20) 5(17)

All patients successfully completed the total sessions required for the rehabilitation protocol, and no adverse events were
detected at any stage of the treatment process. CAT score showed a statistically significant reduction (T0=16.76+8.48;
T1=8.73£5.22, p-value <0.001), indicating a halving of the severity of respiratory and fatigue symptoms perceived by
patients in relation to the presence of Long COVID-19 Syndrome. At the same time, the value of Sa.B.B. head-pelvis
alignment angle highlighted a reduction in the value (T0=2.38+3.20; T1= 1.95+3.06, p-value not statistically significant)
which, although not statistically significant, could indicate that the treatment had a modest effect on the postural setting
of the treated patients, particularly at the spine level, despite the very high variability of the initial and final reference
values, highlighted by the large standard deviation values detected during the analysis (Table I1).

Table I1. Paired T-Test results for continuous variables.

Variable TO Tl p-value
CAT Score 16.76+£8.48  8.73%5.22 <0.001
Sa.B.B. head-pelvis alignment angle 2.38+3.20 1.95+3.06 n.s.

Finally, the categorical variable MRC-DS highlighted a statistically significant (for trend p-value <0.001)
reduction in the severity of dyspnea related to the presence of Long COVID-19 Syndrome in patients (Fig. 1); in fact
20/30 (66%) subjects improved their symptomatology, whereas 9/30 (30%) were stable and only one subjects worsened,
with a general reduction in the mean value detected before and after treatments (T0=1.53+0.97; T1=0.80+0.66). The
reduction of the two scores evaluated significantly improves the well-being of subjects observed for the study.

Number of
Patients

25

20

Score
Changes

MRC-DS

B Worsened @ Stable ®Improved

Fig. 1. Changes in MRC-DS Scores after the rehabilitation protocol (chi-square test for trend analysis).
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DISCUSSION

The main results of our study underly that after 8 weeks of rehabilitation through the principles of “Integrated
Thermal Care” combined with the “Bio-Physico-Metric” approach, patients showed a significant improvement in CAT
and MRC-DS scores but only a slight non-significant improvement in the Sa.B.B. head-pelvis alignment angle.

Long-term management of COVID-19 symptoms requires multiple, multidimensional approaches (32) and can
benefit from evidence-based complementary techniques, such as thermal medicine (12). Thermal medicine has, in fact, a
centuries-old tradition as a therapeutic approach and is widely spread in different parts of the world where thermal realities
constitute an important element of mass therapy. It is relatively simple, economical, and usable by a large portion of the
local population, presenting some differences in the physical-chemical characteristics of the specific thermal
environments (12).

The World Health Organization itself, by virtue of the therapeutic potential of traditional and complementary
medicines, hopes for the development of a scientific investigation regarding the application of these alternative medicines
to identify strategies for the containment of widely spread pathologies, especially in a context of globalization which
could promote the increasingly frequent emergence of pandemics such as COVID-19 (33). It is important to ensure that
the medical environment is prepared as much as possible to face global health emergencies, exploiting every existing
therapeutic approach that is sufficiently effective and scientifically investigated, even in the case of traditional, alternative,
and complementary medicines. It is no coincidence, in this regard, that the World Health Organization has committed
itself to promoting, over the last decade, a program of investigation and development of traditional and complementary
medicines carried out from 2014 to 2023 and extended until 2025 while waiting to evaluate the effects and possible future
developments (33).

Based on these considerations, in this study, we tried to evaluate a methodologically more scientific and
structured approach in the context of rehabilitation for Long COVID-19 Syndrome. In this approach, patients received
treatments typical of thermal therapy combined with manual (somatic) stimulation of KTrPs identified through the Bio-
Physico-Metric pathway, aiming to restore the best possible somato-visceral reflex activity and vice versa.

This approach is based on observing objective measurement parameters to identify dysfunctional areas defined
as KTrPs. These specific points are overstimulated areas within a contracted band found in the myofibrils of a muscle
belly (34), characterized by a chronic circumscribed myofibrillar shortening. KTrPs contribute to establishing and
maintaining musculoskeletal dysfunctions and neurological symptoms directly (from the local inflammatory process and
mechanical alteration) and indirectly (through reflex neurophysiological pathways and systemic inflammation). KTrPs
are characterized by palpatory tenderness, referred tension, motor dysfunction, and autonomic manifestations (34). In
addition to manifesting themselves locally, these symptoms often take on the characteristics of distant irradiation,
following the dermatomal path of the area originally affected and leading to the genesis of Satellite Trigger Points at a
distance from the KTrP. These irradiative and expansive phenomena of KTrPs increase their dysfunctional intrusiveness,
favoring the perpetuation and chronicity of musculoskeletal and neurophysiological symptoms (34). The stimulation of
KTrPs, through manual treatment and/or through instrumental stimulation (electrical, thermal, or mechanical), tends to
reduce pain and functional limitations, as well as neuro-sensory symptoms determined locally and/or systemically by
KTrPs (27).

Indeed, to reduce symptoms from Long COVID-19 Syndrome, subjects were treated with typical thermal
medicine techniques in combination with soft tissue manipulative therapy and mud application on the identified KTrPs
through the use of an impedance meter neuromodulation device.

The improvement of respiratory symptoms and fatigue observed through the CAT and the MRC-DS scores was
obtained through the association of hydroponic and inhalation treatments and a multimodal stimulation (manual, with hot
mud and assisted hydrokinetic therapy) of the KTrPs in the muscle of the areas bodily involved in breathing, as already
observed by us in other pathological contexts (13). In this regard, the current literature on the topic suggests that the
symptoms of Long COVID-19 Syndrome can persist in the human body for very long intervals, on average ranging from
3 months to over 6 months (8,20). Considering that the patients analyzed in this study had respiratory and psychophysical
symptoms of COVID-19 for at least 4 weeks at the time of admission and that the duration of the treatment protocol was
8 weeks, it seems unlikely that the detected improvements of the CAT and MRC-DS scores were purely the result of the
time that has passed since the first assessment was carried out. This appears in agreement with what was highlighted by
a large prospective study on the subject, which showed that in patients suffering from Long COVID-19 Syndrome, CAT
and MRC-DS scores would appear to improve to a limited or non-existent extent in the absence of adequate therapeutic
intervention (20).

Equally interesting are the considerations that can be made regarding the influence of the treatment protocol on
the postural setting of the treated subjects. By observing the variation between TO and T1 of the head-pelvis alignment
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angle value detected using the Sa.B.B. system, it seems that the Integrated Thermal Care treatment coupled with the Bio-
Physico-Metric Approach was able to induce positive variations in the postural setting of patients, with an explicit
although not significant tendency towards postural realignment at the level of the spine. This phenomenon was detected
despite a very high variability and lack of homogeneity in the starting postural malalignment values of the 30 patients
observed in this study, which allows us to assume the possibility of obtaining a clearer and more marked positive effect
in populations that are more homogeneous regarding the degree of postural dysfunction. In fact, the literature highlights
that postural dysfunctions would require to be considered in a very specific way, from an evaluative and therapeutic point
of view, both with regard to the demographic characteristics of the sample analyzed and the body systems and subsystems
involved (35). For example, it is known that Long COVID-19 Syndrome is often associated with the presence of the so-
called Postural Orthostatic Tachycardia Syndrome, in the presence of which it is possible to witness the appearance of
autonomic symptoms in relation to the posture assumed by infected subjects (36, 37).

In a recent review on Long-Covid (38), many of these things were elucidated, also covering the fields of micro-
thrombi (39), mainly IL-1 induced (40), and the rare case of anaphylaxis among the vaccinated population (41). The
proposed project paves the way to devote more attention to the blood white cells, as well-known messenger monocytes
(42-43) and macrophages, through charging from the ACE receptor and P2X7 receptor (44).

Increased fatigue severity is associated with stronger signs of monocyte activation in long COVID patients,
potentially pointing toward monocyte-endothelial interaction. These abnormalities were present against a background of
immune abnormalities common to the entire group of long COVID patients.

The correlations with Long-Covid deserve new insights. The Integrated Thermal Care and Bio-Physico-Metric
Approach for treating Long-Covid is a proposal that can help Long-Covid patients overcome correlated difficulties better.

Considering the reciprocal influence existing between the nervous system and the musculoskeletal system, the
results of this study, although characterized by a mixed magnitude and significance, seem to confirm that an approach
based on both metabolic and musculoskeletal stimulations might be able to positively influence complex pathologies like
Long COVID-19 Syndrome, especially if the stimuli are provided according to specific and organized operative
principles, such as those of the Bio-Physico-Metric Approach (27).

Despite the relatively small sample size, this protocol seems to cover a broad range of positive effects on patient's
health, even for mostly neurologically induced manifestations such as breathing difficulties in the absence of clear
pulmonary anomalies and symptoms such as fatigue and sleep disturbances.

This study, however, presents some limitations. Firstly, the characteristics of the sample appear to be small in
relation to the general diffusion of Long COVID-19 Syndrome and rather heterogeneous by virtue of the observational
nature of the study, which prevented the characteristics of the sample (age, sex, BMI, and comorbidities) from being
meticulously standardized. Secondly, there is a lack of an extended follow-up to observe the effectiveness of the protocol
in the medium-long term, which would be desirable to better monitor the evolution of Long COVID-19 Syndrome
characterized by a duration of specific symptoms that tends to be rather long. Thirdly, there is an evident lack of a control
group that could allow us to evaluate the magnitude of the protocol implemented in speeding up recovery from Long
COVID-19 Syndrome. To bypass these limitations, further studies with a larger and more homogeneous sample, subjected
to a follow-up long after the intervention and to the comparison with a control group, would be necessary to define a
relevant protocol.

However, we must also consider some important strengths of our study and, more generally, the observational
research in the context of widespread pathologies such as COVID-19 and its syndromic derivations. First of all,
observational studies such as the one proposed allow us to identify and monitor in a real situation the therapeutic potential
of some treatment approaches that would otherwise find little interest in research, bypassed by the predominant
pharmacological and surgical approaches (45, 46). This allows us to identify, at least on a preliminary basis, the
complementary and alternative approaches in which it is worth investing in research, thus reducing the costs and timing
of identifying new therapeutic avenues, especially in rapidly spreading pathologies such as Long COVID-19 Syndrome
(45, 46).

Furthermore, it has been observed several times in the literature that, contrary to what is commonly believed in
the scientific field, there is a quite close concordance between the results of well-designed observational studies and
controlled and randomized studies on the same topic, obviously provided that the observations are accompanied by a
correct and honest analysis of potential biases (46). Finally, it should be highlighted that the results of observational
studies in the therapeutic field are often difficult to dispute when the magnitude of the results obtained is so important as
to be incontrovertible (47). Net of this, we believe that our study, without having any presumption of having identified a
new therapeutic gold standard in the treatment of Long COVID-19 Syndrome, could provide the right ideas to investigate
the therapeutic potential of an approach that finds its strengths in its reduced invasiveness and high tolerability by patients.
We may also outline the high level of adherence to the protocol highlighted in the patients under observation.
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The timing and the relationship with the health professionals increased curiosity and motivation to undergo the
protocol, providing better adherence to the therapies, which translated into positive therapeutic results in accordance with
the principles of the Biopsychosocial model of health (48). This positive finding of our study is also particularly relevant
since it has been observed that psychosocial symptoms like depression, fear, and kinesiophobia, which are also typically
associated with Long COVID-19 Syndrome, may have a negative impact on the quality of life and pain perception of
these patients (49). Given the general positivity of the results obtained, the rehabilitation approach proposed in the present
study could represent a new vision of cooperating between thermal care and rehabilitation with a view to defining a new,
structured and scientifically validated alternative therapeutic approach to Long COVID-19 Syndrome.

CONCLUSIONS

Long COVID-19 Syndrome affects multiple organ systems, and its management requires a comprehensive
approach. This may include the association between thermalism and somatic therapy of the dysfunctional reflex areas,
which often represent the expression of internal organic and neurological dysfunctions leading to the genesis of symptoms
such as pain, sensory alterations, fatigue, and postural alterations. This approach can improve health outcomes, at least in
the short term, while reducing unnecessary hospital admissions, thus preventing the depletion of healthcare resources that
have already been significantly strained worldwide during the COVID-19 pandemic.

Since the Long COVID-19 Syndrome can be particularly disabling and also occur in fragile subjects affected by
neuromuscular pathologies that reduce their movement capabilities and tolerance to active work, a minimally invasive
treatment approach such as the one observed in this study could represent a valid complementary or alternative therapeutic
solution compared to classic approaches to date proposed for the syndrome (such as athletic reconditioning through
physical exercise). Larger and more structured studies are needed regarding the approach we observed; confirming the
positive results we obtained in a purely observational setting would allow us to expand the therapeutic arsenal to address
the long-term consequences of a pandemic-wide pathology such as COVID-19. In fact, based on observations of the data
obtained, the proposed “Integrated Thermal Care” protocol could be an innovative approach that improves the health
status of COVID-19 patients, helping them recover even from the long-term effects of the pathology.

Despite the limitations, the high adherence to the protocol and the significant improvements observed in this
study provide a basis for further research. Larger, randomized, controlled trials with longer follow-up periods are needed
to confirm these preliminary results and demonstrate the long-term efficacy and safety of the protocol.

In conclusion, while this study provides promising evidence for the use of Integrated Thermal Care and the Bio-
Physico-Metric approach in the treatment of Long COVID-19 Syndrome, further research is needed to address the
limitations of the current study and to validate the effectiveness of this rehabilitation strategy fully.
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