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Introduction: In addition to the effects of coronavirus infection, the Covid-19 pandemic
has induced widespread psychosocial distress, which has triggered the onset of anxious and
depressive states, reactive to the socio-relational and economic situation induced by the
pandemic. Some of our participants showed depressive and anxious attitudes even in the
absence of real pictures of depression and anxiety. This phenomenon, combined with
mechanisms of emulation and conditioning, can trigger a vicious cycle within interpersonal
relationships and promote the administration of unnecessary treatments. Various approaches
have been proposed to help populations suffering from psychosocial problems induced by the
Covid-19 pandemic, but there is an objective difficulty in treating a large population.
Methods: To contain and reduce this widespread psychosocial unease, in this study we used
two radio electric asymmetric conveyer (REAC) technology neuromodulation treatments, neuro
postural optimization (NPO) and neuropsychophysical optimization—cervicobrachial (NPPO-
CB), aimed at optimizing an individual’s response to the effects of environmental stressors.
These treatments are quick and easy to administer; therefore, they can be administered to a large
cohort of participants in a short time. To evaluate the effects of the REAC NPO and NPPO-CB
treatments, the DASS-21 psychometric test was used because it has already been used to test
depression, anxiety, and stress during the Covid-19 pandemic.

Results: The results of the study confirm the usefulness of REAC NPO and NPPO-CB
treatments in helping participants to have better coping strategies for the environmental
pressures and reduce the neuropsychological and behavioral effects induced by the Covid-19
pandemic.

Discussion: The results obtained in this study are consistent with previous clinical studies
confirming the usefulness of the treatments to face neuropsychological and behavioral effects
induced by exposome pressure.

Keywords: coronavirus, behavioral disorders, noninvasive neurostimulation, DASS-21

Introduction

While the Covid-19 pandemic has affected many countries, it has impacted different
populations differently. Brazil has been particularly affected, particularly among
countries in the equatorial area, where it was thought that the pandemic would not
spread or at least be mitigated because of Brazil’s consistently warm climatic. This
erroneous belief that equatorial and subequatorial populations would be protected
from the pandemic probably contributed to aggravating a sense of psychological

unease by triggering a sense of depression, anxiety, and stress'* in the population,
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which is difficult to self-manage. However, in all popula-
tions involved in the Covid-19 pandemic, its impact on
mental health and emotional distress™ is increasingly
observed in various clinical situations’ and healthy
participants.®’

Various therapeutic strategies have been proposed to
deal with the problems of psychoemotional distress and its
most common consequences induced by the Covid-19

such as depression'®! 12714

pandemic, and anxiety.
Essentially, these strategies are based on psychological
support.®'> However, psychological support requires pro-
longed and continuous physical or web-based contact
between a psychologist and a patient, which limits the
number of patients able to be treated. While other thera-
peutic neuromodulation techniques have previously
demonstrated efficacy in treating these disorders, such as
neuromodulation treatments using radio electric asym-
16723 although they

have the advantage of requiring much shorter administra-

metric conveyer (REAC) technology,

tion times, unfortunately, they are not web-based.

Our study aimed to investigate how the effects of two
neuromodulation treatments using REAC technology, neuro
postural optimization (NPO) and neuro-psycho-physical
optimization—cervicobrachial (NPPO-CB), evaluated by
a depression, anxiety, and stress scale (DASS-21), can help
participants develop better coping strategies for environmen-
tal pressures never experienced before, such as those
induced by the Covid-19 pandemic. These two neuromodu-
lation treatments have been specifically designed and used to
improve exposome response and resilience and counteract
epigenetic conditioning. Moreover, these treatments are
quick and easy to administer; therefore, they can be admi-
nistered to a large cohort of participants over a short time.

To evaluate the effects of REAC NPO and NPPO-CB
treatments on depression, anxiety, and stress, we used the
DASS-21 psychometric test, which has already been used
to test these three traits in previous studies on the Covid-

19 pandemic.**2¢

Materials and Methods
Ethics

This study is an arm of the REAC Neuromodulation
Project of the Health Sciences Department of the Federal
University of Amapa, Macapa, Brazil, approved by the
ethical committee of the Federal University of Amapa
(opinion number 3.640.674). All the study participants
were informed about the purpose of the study. Consent

was obtained by the study participants prior to study
commencement. The study was conducted in full compli-
ance with the Declaration of Helsinki—Ethical Principles
for Medical Research Involving Human Participants. This
arm was specially created with the aim of social aid in
a population that has reported psycho-social unease
induced by the Covid-19 pandemic.

Study Design

This was an open-label interventional study conducted in six
steps: administration of the first DASS-21 test (T0), prelimin-
ary assessment to verify the presence of functional dysmetria
(FD) (T1), administration of the NPO treatment (T2), admin-
istration of the second assessment to verify the presence/
disappearance of FD (T3), administration of the NPPO-CB
treatment cycle (T4), administration of the second DASS-21
test (T5), and administration of the third assessment to verify
the stability of the disappearance of FD (T6).

DASS-21 Psychometric Test

The DASS-21 test is a 21-item self-report instrument origin-
ally developed by Syd Lovibond and Peter Lovibond in
1995 to provide maximum differentiation between depres-
sive and anxious symptoms.>* This test, a measure of mental
health, focuses on the three traits of depression, anxiety, and
stress. The analysis of these three traits is based on seven
questions articulated as items 3, 5, 10, 13, 16, 17, and 21 for
depression; items 2, 4, 7, 9, 15, 19, and 20 for anxiety; and
items 1, 6, 8, 11, 12, 14, and 18 for stress. The DASS-21
assessment score for each cluster is shown in Table 1.
Several studies have demonstrated the reliability and validity
of the DASS-21 test as an effective and established tool to
measure symptoms of depression, anxiety, and stress in both

clinical and non-clinical conditions.>>7

REAC Technology

REAC technology was designed to optimize endogenous
bioelectric activity. Cellular functions, such as cell
migration, proliferation, differentiation, and regeneration

Table | DASS-2| Test Assessment Score

Depression Anxiety Stress
Normal 0-9 0-7 0-14
Mild 10-13 8-9 15-18
Moderate 14-20 10-14 19-25
Severe 2127 15-19 26-33
Extremely severe 28+ 20+ 34+
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and neurotransmission,>® and all other functions under-
lying life are only possible thanks to an endogenous
bioelectric mechanism.*® This mechanism implies that
an asymmetrical gradient exists in all the components
of our organism that allows the creation of ionic flows,
which in turn produce currents and consequently endo-
genous bioelectric fields (EBFs). Many mechanisms of
various natures, including exposome pressure, can inva-
lidate the correct and adequate production of ionic flows
and therefore EBFs, causing a wide range of health
problems. Because EBFs are also involved in neurotrans-
mission mechanisms,>® their alteration can cause mood
and behavior problems. The optimization of endogenous
bioelectric activity through REAC technology is made
possible because REAC devices emit in the environmen-
tal radio electric field, which interacts with the patient’s
body through the device’s asymmetric conveyer probe
(ACP). This interaction promotes the formation of endo-
genous gradients that promote the release of charge
densities induced by external factors, thus facilitating
neuromodulation processes.

REAC Neuromodulation Treatments
REAC neuromodulation treatments are based on a pulsed
5.8 GHz radio electric emission. Each treatment protocol
is pre-programmed in a device by the manufacturer and
cannot be modified by the operator. The REAC technology
device used in this study was a BENE 110 universal model
(ASMED, Florence, Italy). For the administration of the
NPO and NPPO-CB treatments, the normal prophylaxis
measures adopted for any treatment that requires an in-
person approach (ie, environmental sanitation, gloves, and
mask) were applied. Furthermore, ACPs are individual
devices and have antibacterial properties due to the parti-
cular characteristics of their material. In the scientific
literature and the post-market surveillance of REAC
devices, no side effects have been reported.

REAC Neuro Postural Optimization

Treatment

REAC NPO neuromodulation treatment has been designed
to induce a more efficient and functional response?’ > in
the whole brain, even in neurodegenerative diseases, such
as Parkinson’s and Alzheimer’s.?’*'? The efficacy of this
treatment is evaluated by an assessment of the presence/
absence of a neuropsychomotor phenomenon related to

a dysfunctional response to the exposome, or FD.?’

The REAC NPO consists of a single treatment adminis-
tered with the REAC device probe to a specific area of the
auricle scapha. The therapeutic efficacy is long-lasting,
remaining after many years; therefore, the NPO treatment
is only administered once.

REAC Neuro-Psycho-Physical

Optimization Treatments

These treatments are aimed at improving strategies to opti-
mize the allostatic response to environmental stressors and
the exposome, allowing the reduction of dysfunctional adap-
tive behavior patterns that underlie many neuropsychological

162330 and  improving, as

symptoms and pathologies
a consequence, the symptoms of depression, anxiety, and
stress.'®2*%" Thus, NPPO treatments have been designed
to optimize the individual response to environmental stres-
sors, which can induce a wide range of disorders and pathol-
ogies. The alarm/stress reaction to stressors can result in
increased muscle tension, detectable in the cervicobrachial
region,*'** where the ACP is applied during the NPPO-CB
treatment (see Figure 1). The NPPO-CB treatment is admi-
nistered in cycles of 18 sessions. Each session lasts about
four minutes. The minimum time interval between sessions is
1 hour. The maximum number of sessions per day is usually
four. In this study, the cycle was administered within approxi-
mately three weeks. The number of cycles performed
depended on the patient’s condition.

Participants

Undertaken between March 23 and July 11, 2020, this
study involved 155 people: 59 men (38.06%), with
a mean age of 46.72 + 12.93 years, and 96 women
(61.94%), with a mean age of 53.48 £ 12.37 years. The
overall mean age of the group was 51.04 + 12.87 years.
The participants had turned to our project in search of
support for a sense of mental and physical discomfort,
likely induced by the socio-economic situation created by
the Covid-19 pandemic.

Because this study was predominantly aimed at huma-
nitarian aid, the only inclusion criteria were age and
a feeling of mental and physical discomfort. The exclusion
criteria were pregnancy, diagnosis of psychiatric disease,
and ongoing psychopharmacological or psychotherapeutic
treatments.

After the administration of the first DASS-21 test (TO0),
107 participants tested positive for at least one DASS-21
cluster. The other 48 participants, while reporting depressive,
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Figure | The image shows the administration of the NPPO-CB treatment. (A) Device based on REAC technology, model BENE |10 (ASMED, Florence, Italy); (B)
Asymmetric conveyer probe (ACP). The ACP is connected to device (A) via a specific connection cable (C). The ACP is held in place using an elastic tubular mesh (D).

anxious, and stressful states, did not consistently show posi-
tivity to the DASS-21 test’s depression, anxiety, and stress
clusters. After the DASS-21 test, all 155 participants were
administered a test to verify the presence of functional
dysmetry>”?® (T1) and afterward underwent a preliminary
REAC neuromodulation treatment, NPO (T2).2">? After the
administration of the NPO, the test was repeated to check for
the presence/disappearance of FD (T3).

At least one hour after the NPO treatment, the partici-
pants started the NPPO-CB treatment cycle (T4). The time
interval between the first and last treatment sessions was
approximately three weeks. DASS-21 tests were re-
administered immediately after the administration of the
last NPPO treatment (T5). The time points for the compar-
ison of the DASS-21 test results were TO and T5.

Statistical Analysis

The IBM Statistical Package for Social Science (SPSS),
Version 22, was used for the statistical analysis. Summary
statistics of the numbers and percentages of patients in the
five categories (ie, normal, mild, moderate, severe, and extre-
mely severe) at the two time points TO and TS for the three
clusters (ie, depression, anxiety, and stress) were performed
(see Figures 2-4).

The differences in means of the DASS-21 test assess-
ments at TO and T5, which represent the treatment effect
size, are shown in Figure 5 (ie, participants positive to
the DASS-21 test) and Figure 6 (ie, participants negative
to the DASS-21 test). Wilcoxon and Sign tests were
performed to confirm differences in the DASS-21 test
assessment scores between TO and T5 for the three

Cluster Depression

= PRE-TREATMENT TEST (TO)

Number of participants

Normal Mild

Moderate

u POST-TREATMENT TEST (T9)

59
33 32
3 5

Severe Extremely

severe

Severity scale of the cluster

Figure 2 Graph of distribution of participants by severity level before and after REAC NPO, and NPPO-CB treatments for the depression cluster.
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Cluster Anxiety
” ® PRE-TREATMENT TEST (T0) = POST-TREATMENT TEST (T5)
o 71
Q.
S
j=
S 29
. 20 24
S 10 14
g o - W= mo
g - — —
=z Normal Mild Moderate Severe Extremely

severe
Severity scale of the cluster

Figure 3 Graph of distribution of participants by severity level before and after REAC NPO, and NPPO-CB treatments for the anxiety cluster.

Cluster Stress

mPRE-TREATMENT TEST (T0) mPOST-TREATMENT TEST (T5)

2

s 64

Q.

S
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8 0 [ 2 | R m

2 —
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severe

Severity scale of the cluster

Figure 4 Graph of distribution of participants by severity level before and after REAC NPO, and NPPO-CB treatments for the stress cluster.
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Figure 5 Group of the participants positive to DASS-21 test. The graph shows the improved values, moving towards the lower threshold of the normal range in all three
clusters, before and after REAC NPO, and NPPO-CB treatments.
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Figure 6 Group of the participants negative to all three clusters of DASS-21 test. The graph shows the improved values, moving towards the lower threshold of the normal

range in all three clusters, before and after REAC NPO, and NPPO-CB treatments.

clusters. For both tests, statistical significance was found
at p < 0.001 (see Table 2).

Results

Functional Dysmetria

All 155 participants presented the phenomenon of FD at
the first evaluation test (T1). Immediately after the admin-
istration of the NPO treatment (T2), they underwent
a second evaluation test for FD (T3), which verified the
disappearance of FD in 100% of the participants. The
stability of this result was confirmed in 100% of the
participants by a control test administered at the end of
the NPPO-CB treatment cycle (T6).

Table 2 Statistical Analysis — Sign Test and Wilcoxon Test

Sign Test Depression Anxiety Stress
Post Post Post
Treatment - Treatment - Treatment -
Pre Pre Pre
Treatment Treatment Treatment

z -10.369 -9.518 —10.604

Asymp. <0.001 <0.001 <0.001

p (2-tailed)

Wilcoxon Post Post Post

Test treatment — treatment — treatment —
pre pre pre
treatment treatment treatment

z -9.663* -9.268% -10.230%

Asymp. <0.001 <0.001 <0.001

p (2-tailed)

Note: *Based on positive ranks.

DASS-21 Depression Cluster

For the depression cluster, 78 (50.32%) participants were
found to be positive: 28 men (35.90%) and 50 women
(64.10%). The overall mean age of this group was 50.10 =
13.60 years. At TO, the mean score of depression was
16.37, corresponding to a moderate level of severity. At
T5, the mean score of depression was 6.56, corresponding
to a normal level of severity. Figure 2 graphically repre-
sents the distribution of the participants by level of sever-
59 (75.64%)
participants, REAC treatment reduced the depression

ity before and after treatment. For
symptoms to the normal range, and a general concentra-
tion trend toward lower depression scores was observed,
with statistical significance between TO and T5 (Table 2).

DASS-21 Anxiety Cluster

For the anxiety cluster, 87 (56.13%) participants were found
to be positive: 29 men (33.33%) and 58 women (66.67%).
The overall mean age of this group was 50.48 + 16.54 years.
At TO, the mean score of anxiety was 14.21, corresponding to
amoderate level of severity. At TS5, the mean score of anxiety
was 4.66, corresponding to a normal level of severity. Figure
3 graphically represents the distribution of the participants by
level of severity before and after treatment. In 71 (81.61%)
participants, REAC treatment reduced the anxiety symptoms
to the normal range, and a general distribution trend toward
lower anxiety scores was observed, with statistical signifi-
cance between T0 and TS5 (Table 2).

DASS-21 Stress Cluster

For the stress cluster, 77 (49.68%) participants were found
to be positive: 28 men (36.36%) and 49 women (63.64%).
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The overall mean age of this group was 50.93 £ 13.50
years. At TO, the mean score of stress was 22.61, corre-
sponding to a moderate level of severity. At TS, the mean
score of stress was 10.14, corresponding to a normal level
of severity. Figure 4 graphically represents the distribution
of the participants by level of severity before and after
treatment. In 64 (83.12%) participants, REAC treatment
reduced the stress symptom to the normal range, and
a general distribution trend toward lower stress scores
was observed, with statistical significance between TO
and T5 (Table 2).

Participants Negative to All Three

DASS-21 Clusters

For all three clusters of the DASS-21 test, 48 (30.97%)
participants were found to be negative: 20 men (41.67%)
and 28 women (58.33%). The overall mean age of this
group was 51.66 £ 16.33 years. Although these partici-
pants reported values within the normal range in all three
DASS-21 clusters at TO; nevertheless, after the REAC
treatments, they all improved their values, moving toward
the lower threshold of the range of normality for all three
clusters (Figure 6).

Discussion

The state of uncertainty for future planning induced in the
population by the Covid-19 pandemic had already greatly
impacted the emotional and behavioral health status of
many of the participants. The prolongation of this situation
will broaden the population affected by both mood and
behavioral disorders, with undoubted social repercussions.
It is therefore important to be able to face the challenges
induced by the exposome response,* resilience,** and
epigenetic conditioning® that have been shown to play
a role in the course of Covid-19 pandemic.

In this study, we observed that feelings of being
depressed, anxious, and stressed, although asserted by
a percentage of the participants, were not detectable by
a specific test for depression, anxiety, and stress, the
DASS-21. The psychosocial discomfort induced by the
Covid-19 pandemic has probably triggered, and also
though emulation, the depressive, anxious, and stressed
attitudes that some of the participants elevated in their
interpersonal relationships, even without suffering from
depression, anxiety, and stress. This aspect must be care-
fully evaluated because it could lead to the administration
of unnecessary treatments. Furthermore, this aspect risks

promoting further psychosocial problems when these par-
ticipants interact with other participants through condition-
ing. Although various approaches have been proposed to
help populations suffering from psychosocial problems
induced by the Covid-19 pandemic,'” there is an objective
difficulty in treating a large population. Therefore, to try to
alleviate psychological and psychiatric disorders induced
by the Covid-19 pandemic, it would be appropriate to have
effective methods that can be administered to large popu-
lations in a simple way with short administration times.
The neurostimulation/neuromodulation techniques already
used for this purpose are primarily transcranial direct
current stimulation techniques.*®*” In this study, we used
REAC technology, a neurobiological stimulation/modula-
tion technology, that allows for even faster administration
times: the NPO treatment takes a few milliseconds, while
the NPPO-CB treatment takes less than five minutes.
These two treatments have been studied to improve the
allostatic response,48 which is also, and above all, reflected
in the psychomotor®® and behavioral attitude.”

The results obtained in this study are consistent with
previous clinical studies, confirming the usefulness of the
treatments for facing the neuropsychological and behavioral
effects induced by exposome pressure. Another interesting
aspect we observed in this study is that participants not
positive for DASS-21 clusters achieved an improvement
compared with their initial test values. This confirms the
capacity of REAC neuromodulation treatments to optimize
responses to environmental stressors. Therefore, even popu-
lations without a formal psychiatric diagnosis should have
access to REAC neuromodulation treatments.
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