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Abstract

disorders.

L

Sleep is a fundamental physiological state in memory consolidation, allowing the brain to process a wide range of
information obtained during the day. The absence of quality sleep produces deficits in memory consolidation. This type
of characteristic can also occur in syndromes that are combined with non-restorative sleep, involving mood changes,
anxiety, and depression among others. Thus, the present study aimed to evaluate patients with sleep disorders, with
or without the use of controlled medications and who do not have fibromyalgia as a characteristic, with an intervention
model of synergistic use of physiotherapeutic resources, applied to the palms of the hands. For the intervention, 10
application sessions were carried out, lasting 6 minutes on each palm, using laser and ultrasound at the same time.
The evaluation of standardized questionnaire instruments, such as the Pittsburgh Sleep Quality Index, Hospital Anxiety
and Depression Scale and Beck Depression Inventory-ll, made it possible to observe significant changes, especially
when analyzing patients who use controlled medication combined with laser and ultrasound intervention in the hands.
Therefore, physiotherapy resources are potential in enhancing the effects of medication in the treatment of sleep

J

Keywords: Photobiomodulation; Ultrasound; Sleep disorders

Introduction

Sleep is a fundamental physiological state in memory consolidation,
where the brain is very busy processing all the information we acquire
throughout the day. The lack of quality sleep produces deficits
in memory consolidation, preventing important actions in brain
development from occurring properly. Sleep acts on thermoregulation,
energy conservation and restoration of metabolism, affecting memory,
learning, mood, behavior, immune responses, hormone levels, digestive
process, among other physiological actions [1,2].

The structure of sleep, when observed under normal conditions,
begins with the so-called nocturnal sleep in stage I NREM sleep,
which occurs after a brief latency period of about 10 minutes. Sleep
deprivation can promote a very low latency period for NREM sleep
onset. This type of characteristic can also occur in syndromes that
combine with non-restorative sleep [3].

When properly evaluated, it is possible to identify the presence
of psychic changes linked to depression and anxiety, in addition to
physical changes such as pain, sleep-disordered breathing, urinary
problems, as well as neurological conditions that can cause sleep
fragmentation [1,2]. The characterization of depression as one of the
mental disorders that is characterized as a disease with a high degree of
overload, in an insidious way, destroys the hopes and brightness of the
lives of its sufferers, having devastating consequences on their quality
of life [4]. Anxiety, a disorder characterized by excessive anxiety and
concern related to various events or activities, promotes symptoms
such as agitation, fatigue, difficulty concentrating, mood disorder or
irritability and muscle tension. In both cases, they act negatively in
relation to sleep [5]. Thus, adequate homeostasis in the body depends
on good sleep quality, directly influencing everyday life.

These alterations in the sleep pattern, psychic and sleep disorders,
tend to increase the use of medications, such as benzodiazepines, as
they act on the Central Nervous System and promote sleep induction,

causing a satisfactory effect in relation to sleep disorders. However,
excessive and long-term use causes numerous consequences to the
human organism, such as dependence, memory loss, wrong judgment,
moments of lack of attention and brutal changes in the emotional state
[6].

The association of issues related to sleep disturbance was also
observed in patients who had post-COVID 19 sequelae [7]. In a
study carried out, the synergistic action of photobiomodulation and
ultrasound therapies, used through systemic action, promoted the
improvement of sleep, being a disturbing factor for these individuals
[7]. Sleep disturbance is reported in several cases in patients infected
with COVID 19, and can be explained by the decrease in the production
of neurotransmitters, such as serotonin, and the increase in pro-
inflammatory mediators, such as histamines. In the same sense, the
increase in pro-inflammatory cytokines is directly correlated with the
pathogenesis of depression and anxiety, as well as the concentration/
production of neurotransmitters, mainly serotonin [7].

Stillin the same therapeutic model [8], the treatment of fibromyalgia,
painful, chronic and generalized syndrome of the musculoskeletal
system, which causes disabling pain, intense fatigue, non-restorative
sleep, anxiety and depression, obtained positive feedback in a case
study followed for 42 years months [9]. In addition, the synergistic
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therapeutic action of photobiomodulation and ultrasound promoted
a report of improved sleep in the evaluation of a fibromyalgia patient.
This study evaluated intracranial compliance, noting modulation
during treatment, resulting in improvement of hyperalgesic condition
and other symptoms [10].

For Aquino Jr, et al. [7], the key to memory formation is adequate
sleep, since neural reverberation takes place in REM sleep, and it is
in the REM stage that changes in neuronal activities occur with the
neuroinflammation caused by sleep. Sars-CoV-2, such as increases
in acetylcholine levels Neuroinflammation caused by Sars-CoV-2
is responsible for sleep disorders, which affects memory formation
because there is no neural reverberation in the REM stage. Regarding
fibromyalgia, factors such as pain, anxiety and depression are, in
addition to symptoms, direct causes of sleep disturbance.

Non-invasive and non-pharmacological synergistic therapy used
in studies [7-10] uses laser for photobiomodulation and therapeutic
ultrasound. The therapeutic laser between 650nm and 830nm acts by
being absorbed by structures sensitive to light, such as cytochrome
C oxidase, a unit of the mitochondrial respiratory chain, altering
electron transport, mitochondrial membrane potential and thus ATP
production. In addition, through photosensitivity of ion channels,
photon absorption occurs, increasing the concentration of intracellular
calcium ions, resulting in stimulation of anti-inflammatory,
immunomodulatory, analgesic and tissue repair effects [11].
Ultrasound is a non-invasive therapeutic method in which the device
is composed of piezoelectric crystals, which transform electrical energy
into oscillatory mechanical energy. The deformation promoted by the
waves, in a mechanical way, on the molecules of the tissues, results from
the production of heat, to the induction of biological responses, such as
muscle relaxation, tissue regeneration and reduction of inflammation

(8].

When synergistically laser and ultrasound promote homeostasis
and neurotransmitter production, cell regeneration and inflammatory
modulation [7-10]. Still, through the application in the palms of
the hands, there is an increase in ionic permeability as a result of
ultrasound, high ATP production via photobiomodulation, in addition
to the anti-inflammatory action of both resources. The hypothesis of
conduction of stimuli through afferent pathways to the brain, allows
modulation of intracranial compliance and homeostasis of the pain
center next to the prefrontal cortex [10]. These changes are followed
by relaxation promoted by ultrasonic and photonic stimuli, acting as a
facilitator for sleep, enabling the REM phase, in addition to gradually
reducing anxiety and depression [7-9].

Thus, the present study aimed to evaluate patients with sleep
disorders, with or without the use of controlled drugs and who do not
have fibromyalgia as a characteristic. The planned intervention made
synergistic use of physical therapy resources, applied to the palms of
the hands, where pain, anxiety, depression and quality of sleep, daytime
sleepiness, as well as quality of life were evaluated, before and after the
planned intervention.

Materials and Methods

Approval and location

The present study was approved by the Ethics Committee in
Research for Human Beings of the Santa Casa de Misericérdia de Sao
Carlos and by the National Committee of Ethics in Research, obtaining
approval number CAAE 65030922.5.0000.8148, on 03/12/2022,
following the resolution 466/2012, The research was conducted on the

premises of the clinical research unit of the Physics Institute of Sdo
Carlos, University of Sdo Paulo, Sao Carlos, Sdo Paulo, Brazil.

Equipment and patent

The research used Laser and Ultrasound as a sinergic emission
equipment, which allows the overlapping of therapeutic fields,
providing synergism between them. The equipment was developed by
the Institute of Physics of Sdo Carlos, University of Sdo Paulo, at the
Technical Support Laboratory (LAT) and produced by the company
MMOptics, patent number BR102014007397-3 A2, certified by the
Brazilian Health Regulatory Agency (ANVISA) ne 80051420029 called
RECUPERO®.

Patients and protocol

The present study aimed to evaluate the quality of sleep, through
the combined action of laser and ultrasound, focusing on patients with
sleep disorders. For this purpose, 20 female patients aged between 30
and 50 years were selected, 50% of whom do not use medication to
sleep and 50% use medication to sleep (use of medication controlled
by the physician), composing 2 groups of N=10. The drugs used by
patients belong to the class of benzodiazepines [6]. As exclusion
criteria, it was established that pregnant women, pacemaker carriers
and oncological history did not participate in the study. The performed
protocol made use of Laser and Ultrasound therapies synergistically
and concomitantly. There were 10 sessions, twice a week, for 5 weeks.
The parameters used: Laser, wavelength 660nm, 100mW, application
performed by scanning; o Ultrasound, pulsed mode, IMHZ, 100Hz
frequency. Application time of 12 minutes 6 on each palm. The
application will be carried out in the entire extension of the palms of the
hands. The intervention model was the same for both groups, differing
in relation to the use of medication and non-use of medication.

Questionnaires and scales

Assessments were performed at the beginning and end of the
study. Visual Analog Scale (VAS), Pittsburgh Sleep Quality Index [12],
Hospital Anxiety and Depression Scale (HADS) [13], Beck Depression
Inventory — II (BDI -II) [14], Epworth Sleepiness Scale [15], Medical
Outcomes Study Short Form 36-Item (SF-36) [16] questionnaire
were used to assess quality of life and a subjective assessment of sleep
difficulty.

Visual Analogue Scale (VAS), pain assessment, asking the patient
to indicate the degree of her pain at the time of the assessment. The
scale performs the appointment in values from 0 to 10.

The Pittsburgh Sleep Quality Index (PSQI) is an assessment
instrument in the form of a questionnaire, which allows assessing the
quality of sleep as well as its disturbances. The questionnaire has a total
score of up to 21 points, where the highest value indicates greater sleep
disturbance and the lowest, and the least sleep disturbance. The data is
displayed in its entirety.

The Hospital Anxiety and Depression Scale (HADS) have two
distinct scales, for anxiety and depression, consisting of 7 questions in
each scale. The general score of each scale is distributed between 0 and
21 points. The higher is the score, the greater the questions involving
anxiety and depression. The data is displayed in its entirety.

The Beck Depression Inventory Scale (BDI-II) is self-reported
to quantify the intensity of depressive symptoms. It consists of 21
questions, the highest being the score, a greater indication of depression
symptoms. The data is displayed in its entirety.
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The Epworth Sleepiness Scale is a scale developed to measure
daytime sleepiness in the clinical context of sleep disorders.

The Medical Outcomes Study 36-Item Short-Form Health Survey
is a generic quality of life assessment questionnaire that is easy to
administer and understand. It is composed of 8 distinct components:
functional capacity, physical aspects, pain, general health status,
vitality, social aspects, emotional aspects and mental health. It presents
a score from 0 to 100, where zero corresponds to a worse state and 100
to a better state of health.

Statistical treatment

In this study, the statistical analysis was performed using Instat 3.0
software for Windows (Graph Pad, San Diego, CA, USA, 1998). The
data, in its totality, were expressed as mean and standard deviation.
The level of significance was set at p<0.05. To analyze the normality
of data, the Kolmogorov-Smirnov test was used. Afterwards a one-
way ANOVA with a t testo f Student-Newman-Keuls for comparison
between before and after treatment.

Results

Figure 1 shows the comparison of the combined application between
Laser and Therapeutic Ultrasound in relation to Visual Analogue Scale
(VAS), when observing patients who do not use medications and who
use medications in the moments before treatment and after treatment.
It is possible to observe an improvement in pain scores from 4.4 to 2.4
in patients who do not use medication, which provides a significant
difference of p<0.009. In relation to patients who use medication, an
improvement in pain was noted from 6 to 3.8, generating a significant
difference of p<0.008. It is important to highlight that the patient's pain
report was questioned without specifying the location of pain, intensity
or chronicity, only excluding the possibility of fibromyalgia (Figure 1).

Figure 2 shows the subjective assessment of sleep quality, where
patients were spontaneously asked about their difficulty sleeping, with
10 being the greatest difficulty and 0 being no difficulty. A reduction
in the value from 6 to 3.1 was observed in the comparison between
patients who do not use medication, showing a significant difference
at p<0.001. In relation to patients who use medication, a reduction in
the value from 6.6 to 2.8 was noted, showing a significant difference at

p<0.001 (Figure 2).

In Figure 3, it is possible to observe the comparison of the combined
application of Laser and ultrasound resources when evaluating the
Beck Depression Inventory (BDI-II), which was used with patients
who do not use medication and who do use medication. A reduction
in the value from 13.7 to 8.5 was observed in relation to patients who
do not use medication, but with no statistical difference observed.
However, when observing patients who use medication, the reduction
presented was from 15.9 to 10.3, showing a significant difference at p
<0.01 (Figure 3).

The comparison observed in Figure 4 shows the HAD Scale for
Anxiety and Depression. The evaluation, aimed at patients who do not
use medication, shows a reduction in the values obtained for anxiety,
from 9.4 to 8 and for depression, from 8.5 to 7.3. However, there was no
significant difference. When observing patients who use medication,
a reduction in values from 12.4 to 9.8 in relation to anxiety and from
9.4 to 7.4 in relation to depression is shown, indicating a significant
difference for p<0.01 and p<0.003, respectively for anxiety and
depression (Figure 4).

Figure 5, which represents the Epworth Sleepiness Scale, shows
changes in sleepiness during the day. We observed that in both
patient situations, without the use of medication and with the use of
medication, they were not significantly different, with minimal or no
change in their total observed values, being 5.4 and 5.5 for patients
who do not use medication and 6.4 and 6.4 for patients who use drugs
(Figure 5).

Figure 6, which represents the Pittsburgh Sleep Quality Index,
is a questionnaire that numerically demonstrates sleep quality. The
evaluation in relation to patients who do not use medication shows a
reduction in values from 9.1 to 6.3, indicating a significant difference
at p<0.003. The evaluation that shows the evolution of patients who
use medication shows a reduction from 13.8 to 9, which represents a
significant difference at p<0.01 (Figure 6).

Table 1 shows the analysis of the SF-36 questionnaire, a
questionnaire that numerically illustrates several variables on quality
of life, where the higher the observed value, the better the patient's
status in the given variable. When observing patients who do not use

Comparison of the combined application of Laser and Ultrasound in relation to the
Visual Analogue Scale in patients with sleep disorders
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Figure 1: which represents the visual analogue scale, shows the moments before treatment versus after treatment in patients who do not use medication and who use
medication. Kolmogorov-Smirnov normality test was used and later comparison between moments using Student-Newman-Keuls “t” test for p<0.05. Significant differences
were observed when comparing patients not using medication for p<0.009 and comparing patients using medication for p<0.008.
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Subjective Sleep Assessment

Comparison of the combined application of Laser and Ultrasound in relation to the
Subjective Sleep Assessmentin patients with sleep disorders
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Figure 2: Represents the subjective evaluation of Sleep Quality, showing the moments before treatment versus after treatment. Kolmogorov-Smirnov normality test was
used and later comparison between moments using Student-Newman-Keuls “t” test for p<0.05. Significant differences were observed when comparing patients not using
medication for p<0.001 and comparing patients using medication for p<0.001.
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Depression Inventory (BDI) in patients with sleep disorders
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Figure 3: Shows the Beck Depression Inventory -BDI, showing the moments before treatment versus after treatment. Kolmogorov-Smirnov normality test was used
and later comparison between moments using Student-Newman-Keuls “t” test, for p<0.05. No significant difference was observed in relation to patients who do not use
medication. In the condition of patients who use medication, a significant difference of p<0.01 was observed.
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Comparison of the combined application of Laser and Ultrasound in relation to the
HAD Scale to Anxiety and Depression in patients with sleep disorders
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Figure 4: Shows the HAD Anxiety and Depression Scale, showing pre-treatment versus post-treatment times. Kolmogorov-Smirnov normality test was used and later
comparison between moments using Student-Newman-Keuls “t” test for p<0.05. No significant difference was observed in the condition of non-use of medication, both for
Anxiety and Depression. In the condition of patients who use medication, a significant difference of p<0.01 for Anxiety and p<0.003 for Depression was observed.
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Comparison of the combined application of Laser and Ultrasound in relation to the
Epworth Sleepiness Scale in patients with sleep disorders
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Figure 5: Shows the Epworht Sleepiness Scale, showing pre-treatment versus post-treatment times. Kolmogorov Smirnov normality test was used and later comparison
between moments using Student-Newman-Keuls “t” test, for p<0.05. No significant differences were observed in either comparison group.

Comparison of the combined application of Laser and Ultrasound in relation to the
Pittsburgh Sleep Quality Index in patients with sleep disorders
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Figure 6: Shows the Pittsburgh Sleep Quality Index, showing the moments before treatment versus after treatment. Kolmogorov-Smirnov normality test was used and later
comparison between moments using Student-Newman-Keuls “t” test for p<0.05. Significant differences were observed when comparing patients not using medication for

p<0.003 and comparing patients using medication for p<0.01.

medication, it is possible to observe that all variables show positive
evolution in relation to the moments before treatment in relation to
after treatment. However, the Vitality and Mental Health variables
show a significant difference at p<0.02 and p<0.05, respectively. In
relation to patients who use medication, we observed an improvement
in the condition before and after treatment for all variables, being
statistically different for p<0.02 and p<0.002, the functional capacity
and mental health variables respectively (Table 1).

Table 1 shows the SF-36 Quality of Life Questionnaire, showing the
times before treatment versus after treatment in relation to total values,
percentage difference and statistical difference. Kolmogorov-Smirnov
normality test was used and later comparison between moments using
Student-Newman-Keuls “t” test, for p<0.05. In the condition of patients
who do not use medication, a significant difference of p<0.02 for
Vitality and p<0.05 for Mental Health was observed. In the condition
of patients who use medication, a significant difference of p<0.02 for
Functional Capacity and p <0.002 for Mental Health was observed.

Table 2 points to the Pearson correlation values in relation to the
Visual Analogue Scale (VAS), Beck Depression Inventory (BDI-II),
Hospital Anxiety and Depression Scale (HAD) and Pittsburgh Sleep
Index Questionnaire (Pittsburgh) questionnaires, where they are
only values above 0.70 are considered as strong values. Shown are:
A correlation of 0.84 was observed in the comparison Beck x HAD
Anxiety, a correlation of 0.83 in the comparison Beck x Pittsburgh, a
correlation of 0.79 in the comparison HAD Anxiety x HAD Depression
and a correlation of 0.79 in the comparison HAD Anxiety vs. Pittsburgh
(Table 2).

Table 2 shows the Pearson Correlation, performed between the
variables Visual Analog Scale (VAS), Beck Depression Inventory —
BDI (Beck), Anxiety Scale - HAD (HAD - Anxiety), HAD Depression
Scale - Depression (HAD) and the Pittsburgh Sleep Quality Index
(Pittsburgh). The correlation of 0.84 was observed in the comparison
Beck x HAD Anxiety, the correlation of 0.83 in the comparison Beck x
Pittsburgh, the correlation of 0.79 in the comparison HAD Anxiety x
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Table 1: Analysis of the SF-36 Questionnaire considering patients who do not use medication and patients who use medication.
Variable No Use Controlled Medication Use Controlled Medication
Before Treatment % p After Treatment % p
Functional Capacity 74.4 79.4 6.3 - 81.4 87.1 6.5 0.02
Limitations due to Physical 61.1 63.8 4.2 - 57.1 67.8 15.8 -
Aspects
Pain 44.2 45.6 3.07 - 57.3 65.9 13 -
General State of Health 62.6 67.3 6.98 - 56.7 62 8.5 -
Vitality 45 57 21 0.02 40 46.4 13.8 -
Social Aspects 54 55.5 2.7 - 51.8 58.9 12 -
Limitations due to Emotional 40.7 55.5 26.7 - 23.8 38 37.4 -
Aspects
Mental Health 51.1 56.4 9.4 0.05 46.8 52 10 0.002
Table 2: Analysis of the different assessment instruments used in patients who do not use medication in relation to Pearson's correlation.
Assessment Instruments VAS Beck HAD Anxiety HAD Depression Pittsburgh
VAS 1 0.34 0.68 0.36 0.35
Beck 1 0.84 0.67 0.83
HAD Anxiety 1 0.79 0.79
HAD Depression 1 0.51
Pittsburgh 1
Table 3: Analysis of the different assessment instruments used in patients who use medication in relation to Pearson's correlation.
Assessment Instruments VAS Beck HAD Anxiety HAD Depression Pittsburgh
VAS 1 0.05 0.31 0.42 0.14
Beck 1 0.86 0.70 0.35
HAD Anxiety 1 0.27 0.70
HAD Depression 1 -0.30
Pittsburgh 1

HAD Depression and the correlation of 0.79 in the comparison HAD
Anxiety x Pittsburgh. Correlations above 0.70 were considered.

Table 3 points to the Pearson correlation values in relation to
the Visual Analogue Scale (VAS), Beck Depression Inventory (BDI-
II), Hospital Anxiety and Depression Scale (HAD) and Pittsburgh
Sleep Index Questionnaire (Pittsburgh) questionnaires, where they
are only values above 0.70 are considered as strong values. Shown
are: A correlation of 0.86 was observed in the comparison Beck x
HAD Anxiety, a correlation of 0.70 in the comparison Beck x HAD
depression, a correlation of 0.70 in the comparison HAD Anxiety x
Pittsburgh (Table 3).

Table 3 shows the Pearson Correlation, performed between the
variables Visual Analog Scale (VAS), Beck Depression Inventory-
BDI (Beck), Anxiety Scale-HAD (HAD-Anxiety), HAD Depression
Scale-Depression (HAD) and the Pittsburgh Sleep Quality Index
(Pittsburgh). A correlation of 0.86 was observed in the comparison
Beck x HAD Anxiety, a correlation of 0.70 in the comparison Beck x
HAD depression, a correlation of 0.70 in the comparison HAD Anxiety
x Pittsburgh. Correlations above 0.70 were considered.

Discussion

Sleep is an essential physiological process for the proper functioning
of the human body [17]. Therefore, it is of great importance for the
physiology of the body as it is a biological process, in which the repair
and maintenance of biopsychosocial balance, occurs [17]. Therefore,
poor sleep quality is the gateway to several consequences in an
individual's daily life, leading to health problems, one of which is sleep
disorders.

In this context, the concern with the development of new forms
of non-drug treatment using physiotherapeutic resources such as
intervention, laser and ultrasound, are of paramount importance.
However, it differs in the application condition, which is synergistic
and systemic, in which the resources are emitted simultaneously
through the equipment, RECUPERO?®, which allows the overlapping
of therapeutic fields, resulting in greater effectiveness in treatments [7-
10].

When the Laser is applied specifically, to the palms of the hands, it
is possible to have the difference between a systemic action and a local
application in photobiomodulation. In a way, photobiomodulation
occurs through the action of low-power lasers, produced by wavelengths
between 660mm and 808mn, in the red and infrared range, (being
absorbed by photosensitive structures, present in Cytochrome C
Oxidase), promoting reduction of edema and inflammatory processes,
analgesic effects, production of ATP, that is, restoring homeostasis
[18,19]. These effects occur due to the photosensitivity of ion channels,
with an increase in the concentration of Ca2+, Na+ and K ions.
Through this methodology, we have the stimulation of inflammatory,
immunomodulatory, analgesic and tissue processing effects [11].

Ultrasound, widely used in physiotherapy, emits high-frequency
mechanical waves, radiating energy through the ultrasonic waves,
resulting in thermal or non-thermal action [20]. Therefore, there is
an increase in tissue temperature, increasing membrane permeability,
favoring vascularization, modulation of cytokines and nerve
conduction speed, improving the nociceptive threshold, contributing
to analgesic and anti-inflammatory effects [21].

Taking the base context, one of the factors that can influence the
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quality of sleep is pain, which, as observed in previous studies, in which
resources were applied to the palms of the hands, for the treatment
of fibromyalgia, with success [7-10], showing a promising systemic
therapy model for the treatment of pain.

Furthermore, poor sleep quality can generate other disorders,
such as anxiety and depression. Anxiety or anxiety disorders are seen
as pathological when exaggerated, disproportionate to the stimulus,
and associated with emotional discomfort. Intensely present reactions
develop in individuals with genetic predisposition, as well as external
factors such as stress [22]. Depression is a chronic and recurrent
psychiatric disorder, leading to mood changes and deep sadness, being
related to feelings of pain, bitterness, disenchantment, hopelessness,
low self-esteem and guilt, and may be linked to sleep disorders [23].

As a hypothesis made in a previous study in relation to the synergy
effects of Photobiomodulation and Ultrasound associated in the palms
of the hands, it is suggested that these resources are conducted and
absorbed by the nerve endingsand peripheral circulation [7-10], through
the afferent pathways towards the central nervous system, having
direct action through conduction in the vagus nerve (parasympathetic
system). Through a study by Aquino Jr. et al [7-10] on fibromyalgia,
the hypothesis emerges that instead of having the degradation of
acetylcholine, due to the increase in the enzymatic production of
acetylcholinesterase, modulation of the acetylcholinesterase itself
occurs, reducing the degradation of the acetylcholine molecule,
causing stimuli, both sonic and photonic, to reach the desired point
(prefrontal cortex), linked to the central nervous system, reducing pain
and enabling gradual improvement in sleep. Thus, it is observed that
the systemic action has an effect on sleep (as observed in the present
study). These observations are in line with studies of treatments for
post-Covid 19 and Fibromyalgia sequelae, with neural reverberation
and the REM sleep phase occurring [7-10].

By observing the patients' quality of sleep and life, the SF-36, a
quality of life questionnaire, was applied, which mainly quantified the
improvement in mental health (Table 1), a result of the improvement
observed in the questionnaires carried out, presented below.

According to this concept, the results obtained using the visual
analogue pain scale Figure 1, it was possible to observe an improvement
in pain reporting in patients who do not use medication. In relation
to patients who use medication, a significant improvement in pain
was noted. It is important to highlight that the patient's pain report
was questioned without specifying the location of pain, intensity or
chronicity, only excluding the possibility of fibromyalgia.

It is possible to observe a certain convalescence when we observe
the HAD Scale, being indicated among patients who do not use
medication, showing a reduction in the values obtained for anxiety,
without a significant difference. When observing patients who use
medication, a reduction in values in relation to anxiety and depression
is shown, showing a large difference Figure 4. Regarding the BECK
Inventory, a reduction in the values analyzed was observed in relation
to patients who do not use medications. However, when observing
patients who use medication, the reduction presented was significant
Figure 3.

Based on this point, the subjective perception of sleep quality was
evaluated Figure 2, where patients were spontaneously asked about
their difficulty sleeping, with 10 being the greatest difficulty and 0
being no difficulty, in which there was an improvement seen in Figure
2, A reduction in final values compared to initial values was observed,
reducing in both groups.

When observing the values obtained using the Pittsburgh
questionnaire, which assesses the severity and nature of the sleep
disorder, both groups are significant, with the group using medication
being more significant Figure 6.

Observation of the results of patients who do not use controlled
medications, through Table 2, seen by the Pearson correlation in relation
to the Visual Analogue Scale (VAS), Beck Depression Inventory (BDI-
1I), Hospital Anxiety and Depression Scale questionnaires (HAD) and
Pittsburgh Sleep Index Questionnaire (Pittsburgh), where only values
above 0.70 are considered as strong values. Strong correlations are
shown when comparing Beck x HAD Anxiety, Beck x Pittsburgh, HAD
Anxiety x HAD Depression, as well as HAD Anxiety x Pittsburgh. In
the same way as in Table 3, of patients who use controlled medications,
it was seen by the Pearson correlation values in relation to the
Visual Analogue Scale (VAS), Beck Depression Inventory (BDI-II),
Hospital Anxiety and Depression Scale (HAD) and Pittsburgh Sleep
Index Questionnaire (Pittsburgh), where only values above 0.70 are
considered strong values. Strong correlations are presented in Beck
x HAD Anxiety, Beck x HAD depression and finally HAD Anxiety x
Pittsburgh.

Thus, the use of physiotherapeutic resources with systemic action
showed the enhancement of the medication effect, allowing the
condition measured on various scales and questionnaires to show
a significant improvement that is more pronounced in patients who
use medications compared to those who do not use medications,
pointing out the enhancement of medications through the use of
photobiomodulation.

Conclusion

We conclude that systemic therapy using photobiomodulation as
a technological and non-drug tool can be a medication-enhancing and
associative mechanism in the treatment of sleep, and consequently, a
better quality of life.
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