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Introduction: Non-specific neck pain (NSNP) is a rather common symptomatology, and 
various therapeutic approaches are aimed to treat it, in the field of manual therapy, phy
siotherapy and pharmacology.
Methods: This retrospective study analyzes 65 subjects treated for NSNP with 
a neurobiological stimulation administered by medical devices based on radio electric 
asymmetric conveyer (REAC) technology. Initially, a neuro stimulation treatment called 
neuro postural optimization (NPO) was administered to improve the coordination of muscle 
activity and reduce adaptive decompensations. Subsequently, the bio stimulation treatment 
called tissue optimization (TO) was administered to reduce the algodystrophic and muscle 
contracture component. The evaluation of the efficacy of these treatments was made through 
the subjective evaluation of pain by the patients. Data were collected by the use of the 
numeric pain rating scale (NPRS) and neck pain questionnaire (NPQ), administered before 
the treatments and at the end of the cycle of therapy.
Results: The analysis of the results shows that this type of approach and treatment 
scheme is effective in reducing the symptoms of NSNP in both male and female 
subjects, regardless of their age. Other subjective data not quantified in this study but 
reported by all subjects, during and after the treatment cycle, were a feeling of lower 
stiffness of neck and shoulder, a reduction in the thickening of the cervicobrachial 
tissues, and a clear and progressive reduction of pain perception during the skin rolling 
(SR) maneuver.
Conclusion: The combination of REAC-NPO neuromodulation and REAC-TO biomodula
tion treatments used in this study was shown to be effective in NPRS.
Keywords: neck pain, radio electric asymmetric conveyer, neuromodulation, biomodulation

Introduction
The term non-specific neck pain (NSNP) describes a symptomatologic situation not 
determined by anatomical anomalies or specific diseases. NSNP is 
a musculoskeletal pain, particularly widespread among young people of working 
age, and it lacks of effectiveness of drug treatment. NSNP represents a serious 
public health problem and has also become a major cause of disability worldwide. 
Every year, 27% to 48% of workers suffer from NSNP.1 Although there is no 
accepted definition for the acute, sub-acute or chronic concept of NSNP,2 when the 
symptomatology has persisted for more than 12 weeks, NSNP is generally defined 
chronic.3
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The origin of NSNP is probably multifactorial,4 and for 
this reason, it is difficult to formulate a precise treatment 
and prognosis.

Beyond age, gender, genetic factors and smoking, the 
main risk factors involved in NSNP can basically be 
divided into three branches, the first of a physical type 
such as physical stress from flawed positions,5 postural 
imbalance or poor postural control.6 The second branch 
of risk factors is of psychic types, such as psycho- 
emotional stress, anxiety, worries, and passive coping.7 

The third branch can be attribute to nonspecific autonomic 
dysfunctions8 and inflammatory pictures.

NSNP is generally not dangerous for the person’s life, but 
it can be very unpleasant for the quality of life. For this 
reason, various therapeutic approaches can be found in the 
literature, each aimed at treating specific components of 
NSNP’s multifactoriality.2 Among these, we mention manual 
therapies, massages, physical therapies, such as transcuta
neous electrical nerve stimulation (TENS),9 percutaneous 
electrical nerve stimulation (PENS); laser and low-level 
laser therapy;10 acupuncture;11 pain killer steroids and non- 
steroidal anti-inflammatory drugs.

In some literature reviews, these treatments seem to 
have positive results in improving the symptomatic picture 
of NSNP,3 while in others this efficacy is not confirmed.2,12

The only approach that demonstrates strong evidence 
of effectiveness is the chronic multimodal approach, which 
involves mobilizations/manipulations combined with 
supervised exercises.2

Even with all the limitations of this type of study, this 
retrospective study aims to analyze the results obtained 
with a multimodal approach. This approach consisted of 
a neuromodulation treatment and subsequently a cycle of 
biomodulation treatments, using the radio electric asym
metric conveyer (REAC) biotechnology.

Materials and Methods
Study Design
Retrospective study in patients with NSNP.

Ethics
This study is part of a broad retrospective and prospective 
research plan in collaboration between the Postgraduate 
Program in Health Sciences, Federal University of Amapá, 
Macapá, Brazil and the Rinaldi Fontani Institute and 
Foundation, Florence, Italy. This research plan was approved 
by the ethical committee of the Federal University of Amapá 

with opinion number 3,640,674. The study was conducted in 
full compliance with the Declaration of Helsinki – Ethical 
principles for medical research involving human subjects.

At the time of admission into the clinic, during the 
preliminary medical examination, all patients received 
a detailed explanation about the treatments. Informed con
sent was obtained from all patients, granting researchers 
permission to access patient data for the purpose of scien
tific study and publication ensuring patient anonymity.

Population
In this study, we selected and analyzed the data of all the 
patients who came to our clinic exclusively for NSNP 
symptoms in the period from 2013 to 2019.

The total population was made up of 65 patients with 
an average age of 50.83 ± 13.38, including 54 women with 
an average age of 50.50 and 11 men with an average age 
of 52.45.

Time Line of the Study
Time zero (T0) patients preliminary assessments; T1 neuro 
postural optimization (NPO) neuro modulation treatment; 
T2 Verification of the effectiveness of the treatment NPO, 
by checking the disappearance of functional dysmetria 
(FD); T3 tissue optimization (TO) bio modulation treat
ment cycle; T4 final assessments.

Intervention
Assessment
All patients examined in this study presented sponta
neously to the clinic for chronic NSNP symptomatology, 
in the absence of previous trauma, neuroanatomical altera
tions or previous or ongoing pathologies.

All patients had previously undergone various pharma
cological and physiotherapeutic treatments without bene
fiting from them.

Before starting the treatment, to exclude a cervical 
radicular syndrome (CRS), each patient underwent the 
Valsalva’s manoeuvre, the Spurling’s test, the shoulder 
abduction sign and the cervical distraction test as well as 
an anamnestic collection (T0). The choice to use these 
tests was determined by the fact that these tests have 
different specificity and sensitivity to exclude CRS and 
confirm NSNP. In addition, patients were assessed using 
neck pain questionnaire (NPQ)13 and numeric pain rating 
scale (NPRS)14 to measure the pain severity of NSNP. 
Moreover, at T0 the subjects underwent to Functional 
Dysmetria (FD) assessment, to evaluate global adaptive 
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decompensations in the coordination of muscle activity. 
This disorder of the neuromotor control can be easily 
evidenced in lower limbs, by symmetrically placing the 
operator’s hands on the femoral quadriceps of the subject 
being examined in supine position, taking care that the 
nails of the two left and right thumbs are perfectly aligned. 
When the subject moves from the supine to the sitting 
position, a progressive misalignment of the two thumbs 
can be observed and the operator can perceive the asym
metric activation of symmetrical muscle groups, such as 
the quadriceps muscles. When this altered execution of 
voluntary movements is present in healthy subjects,15 it 
is correlated to phenomena of adaptive type at the base of 
the fluctuating asymmetry.16

Neck Pain Questionnaire (NPQ)
The NPQ13 is easy to fill in and can be administered either as 
an interview or in self-compilation. The results are simple to 
evaluate and provide a measure to assess the situation of 
patients with symptomatic NSNP. The NPRS is the most 
commonly used numerical scale. NPRS is a subjective mea
sure to rate the pain perceived/reported by the patient on an 
eleven-point numerical scale. Scale values range from 0, no 
pain, to 10, worst imaginable pain. The NPQ consists of nine 
items including pain intensity, duration of symptoms, pins 
and needles or numbness at night, pain affecting sleep, effect 
on social life, carrying, reading/watching television (TV), 
working/housework, and driving.13 For each item, there are 
five potential responses describing a greater degree of diffi
culty (0 = no difficulty to 4 = severe difficulty). An overall 
percentage NPQ score is calculated by adding together the 
scores for each item (0–36) and calculating a percentage 
(total score/36 x 100%). If items are not applicable, the 
total potential score is reduced (eg, one item not applicable, 
total score out of 32). The NPQ has been validated in patients 
complaining of neck pain attending a rheumatology clinic in 
the United Kingdom (UK) where mean scores for each item 
were shown to correlate with intensity of pain.13 It has also 
been shown to have acceptable test–retest reliability13,17 and 
sensitivity to change.13

Treatments
Treatments consisted in a combination of an initial REAC 
neuromodulation treatment, followed by a REAC biomodu
lation treatment consisting of 12 sessions administered over 
4/6 weeks. Neuro Postural Optimization (NPO) was the first 
REAC neuromodulation treatment and tissue optimization 
(TO-B) was the second REAC biomodulation treatment 

administered. The patients had never received REAC neuro
biological treatments prior to commencing our treatments. 
Throughout the duration of the REAC NPO and TO-B treat
ments, patients did not receive any type of treatment, neither 
pharmacological nor rehabilitative. The treatments were 
administered using the BENE medical device (ASMED, 
Florence Italy), CE and ANVISA certified as medical device 
for neurobiological stimulation.

Radio Electric Asymmetric Conveyer Technology
All the activities of our organism are possible thanks to bio
electric phenomena. Bioelectricity is generated by ionic flows 
that produce currents and consequently endogenous bioelec
tric fields (EBF). EBFs are fundamental for neurotransmission 
and neuromodulation processes, and for reparative/regenera
tive and anti-inflammatory processes.18 When the generation 
of EBF is altered by infectious, traumatic or epigenetic factors, 
the complex neurobiological activities that depend on them are 
in turn negatively affected. The EBF alterations produce nega
tive modifications in neurotransmission, in reparative/regen
erative and anti-inflammatory processes.

REAC technology was designed to reorganize the bio
electric asymmetricity at the base of the ionic flows, to 
carry out neurobiological stimulation treatments, through 
EBF manipulation.

Neuro Postural Optimization (NPO)
NPO is a REAC neuromodulation treatment. Thanks to its 
long action effectiveness, it is normally administered in 
a single session lasting a few milliseconds.15 The effects of 
REAC NPO treatment clinically demonstrate an improvement 
in posture and motor strategies, even in neurodegenerative 
diseases.19–21 The effects of the REAC NPO treatment can 
also be assessed with fMRI techniques, through which it is 
possible to ascertain the positive and functional electrometa
bolic reorganization of the brain.15,22,23

Tissue Optimization (TO)
TO are a family of REAC biomodulation treatments. The 
TO treatments (TO-B, TO-CO, TO-ACT, TO-MO, TO- 
RPR, TO-RGN) have the same general indication of use 
and administration procedure, but they differ in the timing, 
according to the type of tissue to be treated.

All TO treatments require that the area to be treated is 
covered by the device’s asymmetric conveyer probe (ACP), 
in order to focus the recovery of the ionic flows and therefore 
of the EBF in a localized way (Figure 1). The clinical effects 
of TO treatments are basically improvement of tissue meta
bolism with consequent anti-edema, anti-inflammatory and 
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regenerative effect.24–26 These effects have also been demon
strated with basic research at the molecular level27–29 and on 
the animal model.30–33

Data and Statistic
The NPRS and NSNP data were collected during the first 
visit before any treatment and at the end of the treatments. 
The data extrapolated from the medical records and tests 
were reported on a spreadsheet and subsequently exported 
to the IBM SPSS 22 statistical software by an external 
expert who analyzed the data. The data set was not para
metric and some columns were related themselves; there
fore, the Wilcoxon test and the Sign test have been chosen 
for the statistical evaluation.

Results
Neuro Postural Optimization (NPO)
The clinical efficacy assessment of the REAC NPO treat
ment is carried out by evaluating the disappearance of the 
asymmetrical activation of the quadriceps muscles of the 
right and left legs during the transition from supine to 
sitting position and vice versa.

This phenomenon has been linked to epigenetic modifi
cations, which can also express morphological changes.16 

This asymmetric activation defined by the authors' func
tional dysmetria (DF)23 highlights a functional alteration 

fundamentally of the cerebellar circuits underlying motor 
coordination.15,22 In all patients, the presence of DF was 
found at T0, before NPO treatment. DF disappearance was 
found in all patients after NPO treatment (T1). DF disap
pearance has proven to be long lasting, up to the end of the 
treatments (T4). Although this data has not been quantified, 
after the NPO all subjects reported a feeling of greater 
postural comfort and stability and a feeling of looseness in 
the movements.

Tissue Optimization (TO)
The clinical efficacy assessment of the REAC TO treat
ment was fundamentally made on the basis of the reduc
tion of algic symptomatology, evaluated with NPRS and 
NPQ, because it was the most perceived symptomatology 
and it most conditioned the patients’ quality of life.

NPRS and NPQ data set were statistically processed 
and a statistical significance p<0.005 was found consider
ing each item (Tables 1 and 2).

The initial NPRS average score at T0 was 6.81 and at 
T4 it was 1.94, with an average reduction of the symptom 
of 71.52% (Figure 2).

NPQ data are shown in Table 3 and Figures 3-5. For 
pain intensity, the average score at T0 was 2.58 and at T4 
it was 0.57, with an average 77.91% reduction of the 
symptom (Figure 3). For sleeping, the average score at 
T0 was 1.77 and at T4 it was 0.47, with an average 
73.45% reduction of the symptom (Figure 3). For numb
ness, the average score at T0 was 0.80 and at T4 it was 
0.12, with an average 85% reduction of the symptom 
(Figure 3). For duration, the average score at T0 was 
2.87 and at T4 it was 0.61, with an average 78.75% 

Figure 1 The image shows the example of a patient suffering from non-specific 
neck pain during the administration of the tissue optimization treatment. (A) device 
based on REAC technology, model BENE 101 (ASMED, Florence, Italy); (B) asym
metric conveyer probe (ACP). The ACP is connected to device (A) via a specific 
connection cable. The ACP is held in place using an elastic tubular mesh.

Table 1 Wilcoxon and Sign Test Statistical Analysis Results for 
Numeric Pain Rating Scale Results

Wilcoxon

NPRS

Z -7,052

Asymp. Sig. (2-tailed) 0.000

Sign Test

Z -7,938

Asymp. Sig. (2-tailed) 0.000
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reduction of the symptom (Figure 3). For carrying, the 
average score at T0 was 2.27 and at T4 it was 0.86, with 
an average 62.12% reduction of the symptom (Figure 4). 
For reading/television, the average score at T0 was 2.40 
and at T4 it was 0.87, with an average 63.75% reduction of 
the symptom (Figure 4). For work, the average score at T0 
was 2.04 and at T4 it was 0.64, with an average 68.63% 
reduction of the symptom (Figure 4). For social, the aver
age score at T0 was 2.20 and at T4 it was 0.47, with an 
average 78.64% reduction of the symptom (Figure 4). For 
driving, the average score at T0 was 2.46 and at T1 it was 
0.69, with an average 71.96% reduction of the symptom 
(Figure 4).

NPQ item 10 assesses how the patient perceives and 
reports his condition after the treatment, compared to his 
initial condition. At T4, 100% of the subjects reported 
having benefited from the treatment. In particular, 46 sub
jects, equal to 71%, reported being much improved and 19 
subjects, equal to 29%, reported a slight improvement 
(Figure 5).

Moreover, from a clinical semeiological point of 
view, the effectiveness of the TO treatment was assessed 
with the Skin rolling (SR) maneuver,34 carried out in the 
cervicobrachial region of the subjects being treated. The 
SR or detachment maneuver affects the skin. It consists 
in lifting the skin between the thumb and forefinger 
joined, both hands or one hand. The SR determines 
a stimulation on the vascular sympathetic system, caus
ing an ischemia followed by a longer-lasting hyperemia. 
Moreover, SR also tends to promote the mobility of the 
tissues on the deep planes and intensely stimulates the 
sensitive skin terminations, with the production of an 
algic response, sometimes very intense. All the subjects 
reported a feeling of less thickening and hardening of 
the tissues, and a clear and progressive reduction of the 
pain perception during the SR maneuver during and 
after the TO treatment cycle. This data has not been 
quantified, because there is no validated test and execu
tion method of the SR maneuver.

Discussion
NSNP represents an increasingly widespread symptomatic 
picture, whose etiopathogenetic cause has not been pre
cisely found, up to now. Currently, NSNP is believed to 
have a multifactorial origin, which involves causes due to 
working position, poor postural control, psycho-emotional 
factors, environmental stress, nonspecific autonomic 
dysfunctions,8 and nonspecific inflammatory processes. 
Probably this is why the reviews of the specific literature 
highlighted how various treatments that have proven to be 
effective in other symptomatic pictures, have little or no 
efficacy in treating NSNP.

Figure 2 Graphical representation of the variation in the distribution of the 
number of subjects by intensity of referred pain measured with the numeric pain 
rating scale, before (T3) and after (T4) the treatments.

Table 2 Wilcoxon and Sign Test Statistical Analysis Results for Neck Pain Questionnaire

Wilcoxon

Item-1 Item-2 Item-3 Item-4 Item-5 Item-6 Item-7 Item-8 Item-9

Z -7,143 -6,370 -5,356 -7,023 -6,573 -7,077 -6,528 -6,904 -6,923

Asymp. Sig. 

(2-tailed)

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Sign Test

Z -7,875 -7,001 -5,659 -7,875 -7,212 -7,811 -7,212 -7,682 -7,617

Asymp. Sig. 

(2-tailed)

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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The importance of EBF in both non-excitable and 
excitable cells, such as nerve and muscle cells, has been 
a well-known fact for a long time.18 Numerous studies 

have shown the fundamental importance of EBF in coor
dinating cell behavior and regulating cell migration, orien
tation, nerve growth and wound healing.18

Table 3 Comparison Between the Data of the Neck Pain Questionnaire, Collected Before (T3) and After the Treatments (T4)

Questionnaire 

Sections

PRE-TREATMENT (T3) POST-TREATMENT (T4)

Questionnaire score Questionnaire score

0 1 2 3 4 0 1 2 3 4

Number of subjects Number of subjects

Intensity 0 0 27 38 0 33 27 5 0 0

Sleeping 8 13 30 14 0 34 31 0 0 0

Numbness 30 20 13 2 0 57 8 0 0 0

Duration 0 7 16 20 22 31 28 6 0 0

Carrying 2 15 13 33 2 12 50 3 0 0

Reading/Television 0 3 34 27 1 14 46 4 1 0

Work 0 19 26 18 2 26 36 3 0 0

Social 0 15 27 18 5 36 27 2 0 0

Driving 0 10 20 30 5 23 39 3 0 0

Efficacy perception 46 19 0 0 0

Figure 3 Graphical representation of the variation in the distribution of the number of subjects before (T3) and after (T4) the treatments, for the symptoms: intensity, 
sleeping, numbness, and duration evaluated with the neck pain questionnaire.
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In this retrospective study, we can highlight 
a multifactorial approach with the REAC neurobiological 
stimulation treatments in NSNP. In fact, REAC neurobio
logical stimulation treatments addressed various compo
nents that contribute to producing and maintaining the 
symptoms of NSNP.

The NPO treatment is effective on the postural neuro
motor component, which induces muscle tone dysfunction, 
muscle stiffness, reduced mobility, circulatory disorders, 
and pain. These disorders inhibit reparative processes, 
because the constant muscle tension affects muscle blood 

circulation, altering muscle metabolism. The consequent 
accumulation of catabolites induces the algodystrophic 
processes.

In order to improve muscle metabolism and reduce 
muscle microcirculatory suffering and its consequences, 
TO-B biostimulation treatment was used. The TO treat
ments are aimed at improving tissue metabolism and 
reducing the inflammatory-algodystrophic component 
underlining the vicious circuit that boosts the sympto
matic picture. In fact, one of the major problems in 
chronic symptomatic pictures is the trigger of vicious 

Figure 4 Graphical representation of the variation in the distribution of the number of subjects before (T3) and after (T4) the treatments, for carrying, reading/television, 
work, social, and driving evaluated with the neck pain questionnaire.
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circles. In the case of NSNP, the involuntary and uncon
scious constant contraction of the cervical musculature 
leads to circulatory distress of the muscles of this dis
trict. The results of this process are expressed in an 
altered cellular metabolism with the production of cata
bolites. Because of tissue microcirculatory suffering, the 
catabolites cannot be eliminated and therefore remain 
localized in the tissues, feeding the vicious circle and 
the symptomatic picture. At a molecular level, these 
processes are expressed as an alteration of ionic flows, 
thus altering the correct formation of EBF. To break this 
vicious circle, it is important to act at the molecular 
level, by restoring the correct activity of ionic fluxes, 
and then the EBF.

Conclusion
Generally, retrospective studies have important limitations 
in the quality and quantity of data available for analysis, 
since the data were rarely collected in accordance with the 
needs of the study. This study overcame this important 
limitation, as all the subjects included in this retrospective 
analysis from the first medical visit, had been carefully 
investigated for the anamnestic, semeiological, clinical, 
symptomatic and psychometric-specific aspects. This ret
rospective study collects and analyzes for the first-time 
data from subjects with NSNP treated in succession with 
two REAC treatment protocols, the first of neurostimula
tion: NPO and the second of biostimulation: TO. The 
NPRS and NPQ results confirm that this treatment scheme 
can be helpful in alleviating the symptoms of NSNP. Of 

course, studies conducted with more complex procedures 
will be useful to confirm the results of this study.
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