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Introduction/Objective. Fibromyalgiamight benefit froma specific tactile andproprioceptive rehabilitation approach.The aimof this
study was to perform a randomized controlled trial to determine the efficacy of perceptual surfaces (PS) and physical exercises with
regard to chronic pain and physical function in fibromyalgia compared with a control group.Methods. Data from 54 females (18–60
years old) with a diagnosis of fibromyalgia and scoring >5 on the visual analog scale were divided into 3 groups and analyzed: group
treatedwith perceptual surfaces (PS-group), physical exercises group (PE-group), and control group (CG).TheFibromyalgia Impact
Questionnaire (FIQ), Health Assessment Questionnaire (HAQ), and Fibromyalgia Assessment Scale (FAS) were administered at
baseline (T0), at the end of the treatment (T1) (after 10 rehabilitation sessions over a 5-week period), and at the 12-week follow-up
(T2).Results.ThePS-group experienced a statistically significant improvement versus theCG in FAS andHAQ scores. Good efficacy
with respect to pain and function in the PE-group compared with the CG in terms of FAS, HAQ, and FIQ scores was observed.The
adherence ratio was 86% for the PE-group and CG and 90% for the PS-group. Conclusions. According to the results, the PS are as
promising as the physical exercises, since results were similar.

1. Introduction

Fibromyalgia (FM) is a condition of generalized, chronic,
widespread pain that is usually accompanied by fatigue, sleep
disturbances, psychological and cognitive alterations, joint
rigidity with muscle stiffness, and tenderness [1, 2]. FM is
a prototypical form of central sensitization syndrome that
affects the dysregulation ofmechanisms that normally govern
pain sensation [2] and must be treated in a multidisciplinary
fashion, which entails physical exercise, multimodal cogni-
tive behavioral therapy, and pharmacological therapy [3–5].

Patients with FM spend more time engaging in sedentary
activities [6, 7]; thus, physical exercises (PE) have a direct
positive impact on joint rigidity, muscle stiffness, widespread
pain and tenderness, and fatigue and secondary positive
effects on cognitive dysfunction. Evidence-based aerobic
exercise programs focus on increasing strength and flexibility,
but they can not have high-intensity or be performed too
frequently [8–11]. Low-impact exercise programs and the
constant ability to individualize the protocol are crucial in
ensuring optimal adherence to such regimens to promote
a shift to a more physical lifestyle with a good attitude
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[12]. Isometric contractions are not recommended, because
they increase muscle pain, discouraging further exercise in
someone who already engages in little physical activity [13].
Aquatic exercise training appears to be a viable alternative
[14–16], but adequate recovery strategiesmust be applied, and
the patient should be motivated to continue these exercises
after participating in such a program [17, 18].

Other alternative complementary exercises and propri-
oceptive approaches exist in the treatment of chronic pain,
also in FM [18–22]. The practice of Tai-Chi, for example, has
been associated with improvements in strength, balance, and
flexibility in patients with FM [23, 24].

Generally, exercise activates the endogenous opioid and
adrenergic systems but does not consistently mitigate pain in
FM patients [25], possibly due to sensitization of the primary
afferent pathways or the dysfunction of endogenous systems
that modulate afferent activity in FM and the overall increase
in sensitivity [26]. Pain has seemingly infinite interindividual
variability, wherein a complex relationship exists between
proprioceptive capacity, tactile acuity, pain intensity, and
cortical organization [27, 28]. Thus, as reported, a specific
tactile and proprioceptive rehabilitation program, compris-
ing somatosensory stimuli to the painful area, patient-specific
perceptive exercises, andmotor imagery, can reduce pain and
sensory dysfunction [27–29]. Abnormal cortical excitability
in patients with FM affects the nociceptive-specific cortical
matrix and second-order perceptual matrix [29, 30] and
underlies the dysregulation of emotionality and body home-
ostasis in the insula [31, 32]. Based on the changes in an
FM patient’s matrix perception, we propose a new perceptive
rehabilitation tool—based on the use of perceptual surfaces
(PS)—that creates a new flow of sensory-motor afference
throughout the body in the perceptual matrix that might
generate positive feedback with respect to pain threshold and
sensation [1, 2].

The aim of our study was to determine the efficacy of
rehabilitation with PS and PE in reducing chronic pain and
improving physical function in female patients with FM
versus a control group.

2. Materials and Methods

The research protocol was reviewed and approved by the
ethics committee (number 2547-720/2012, clinical trial num-
ber 02472093) of “Sapienza” University of Rome (Italy). From
May 2012 toMay 2013, 88 potentially eligible outpatients were
screened, 62 ofwhommet the inclusion criteria and gave their
written informed consent after receiving detailed information
about the aims and study procedures per the Declaration of
Helsinki. The study was carried out at the physical medicine
and rehabilitation unit, in collaboration with the rheumatol-
ogy center, of the Policlinico Umberto I in Rome (Italy).

The inclusion criteria were satisfaction of the American
College of Rheumatology (ACR 1990 and 2010) criteria,
which include experiencing widespread pain for more than 3
months and painwith 4 kg/cm2 of pressure on 11 ormore of 18
TPs (in every case, the diagnosis of FM had been established
by the patient’s rheumatologist); age of 18 to 60 years; a score
of >5 on the visual analog scale (VAS), in the last three

months; tenderness of at least 2 of the 4 tender points on the
back; and baseline condition of sedentary lifestyle with no or
irregular physical activity.

The exclusion criteria were the presence of concomitant
autoimmune diseases, psychiatric disorders (as a diagnosis
of major depression), or other causes of chronic pain; other
diseases that prevented physical loading; severe scoliosis
or kyphoscoliosis; surgery of the spine; vertebral fractures;
sciatic pain; tumors; and enrollment in another type of
physical therapy program. Patients were excluded if they
had comorbidities, such as cardiovascular risk factors, pre-
vious myocardial infarction, lower extremity arterial disease,
major neurological problems, diabetes, gastrointestinal dis-
ease, chronic respiratory disease, kidney disease, and poor
vision. The pharmacotherapy regimen must have been stable
for at least 3 months before the patient began treatment:
acetaminophen up to 3 g/day, tramadol up to 200mg/day, and
pregabalin up to 150mg/day.

2.1. Study Design and Data Collection. A total of 88 female
patients with FM were enrolled, 62 of whom were randomly
allocated into 3 treatment groups (simple randomization)
with the different rehabilitation programs: perceptual sur-
faces group (PS-group, 𝑛 = 20), physical exercises group (PE-
group, 𝑛 = 21), and control group (CG, 𝑛 = 21). At the end
of the study, data from 54 patients were analyzed (18 patients
per group) (Figure 1).

With regard to allocation concealment, a physiatrist
identified the patients who were sent by the rheumatologist
to confirm the inclusion and exclusion criteria and eventually
obtain signed informed consent. Then, the patient was asked
to draw a sealed envelope from a box that contained a piece
of paper with the group assignment, which was concealed
until the envelope was opened. Initially, 66 envelopes were in
the box (according to the computed sample size increased of
10%), with an allocation ratio of 1 : 1 : 1, that is, 22 envelopes
for each group. The envelopes were then consigned to a
researcher who did not perform the assessment.

Outcome assessments were performed for each group
before treatment (T0), at the end of treatment (T1) (after
10 rehabilitation sessions over a 5-week period, held twice a
week, with each session lasting 60 minutes), and at the 12-
week (T2) follow-up. Every week, between T1 and T2, the
physiatrist telephoned patients (of all the three groups) for
clinical interviews regarding changes in their chronic pain.
Further, these phone calls were made to ensure continuity
of the patient’s physical activity, as recommended during
rehabilitation. Patients were given the opportunity to call the
group physiatrist during the follow-up at any time in case of
exacerbation of pain or other problems that were related to
FM to ensure the patient’s continuity in managing his care.

The study was a randomized controlled trial (RCT): to
reduce the potential for bias, all subjects were evaluated by
the same blinded researcher at T0, T1, and T2.

2.2. Evaluation of Fibromyalgia. The Fibromyalgia Impact
Questionnaire (FIQ) comprises 3 sections—function, impact,
and symptoms—that are summed to generate an overall
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Assessed for eligibility (n = 88)Enrollment

Allocation

T0: baseline

T1: after 5 weeks

T2 : 12 weeks follow-up

(ten rehabilitative sessions, twice a week)
Control group CG (N = 21)

(one educational session at baseline)

Randomized (n = 62)

Excluded (n = 26)
(i) Not meeting inclusion criteria (n = 9)
(ii) Declined to participate (n = 9)
(iii) Other reasons (n = 1)
(iv) For surgery (n = 1)
(v) Problems with work (n = 6)

Perceptual surfaces group PS-group (N = 20)
(ten rehabilitative sessions, twice a week)

because of work or family issues
(N = 19)

Dropped out (n = 1): another physiotherapy
(yoga exercises)

analyzed (N = 18)

Dropped out (n = 1): another physiotherapy
(acupuncture for migraine)

(N = 20)

Dropped out (n = 2), less than 9 sessions
because of work or family issues

(N = 19)

Dropped out (n = 1), incomplete tests

analyzed (N = 18)

Dropped out (n = 2), because of change
drug therapy

analyzed (N = 18)

Physical exercises group PE-group (N = 21)

Dropped out (n = 1), less than 9 sessions

Figure 1: Flowchart.

score. The first section contains 10 subitems and focuses on
the patient’s ability to perform daily tasks that involve the
major muscles (e.g., cooking, cleaning, walking, shopping,
homemaking, socializing, andmobility).The next 2 items ask
patients to circle the number of days in the past week on
which they felt good and the number of days that theymissed
work. The last 7 items assess (i) the ability to do one’s job,
(ii) pain, (iii) fatigue, (iv) morning tiredness, (v) stiffness, (vi)
anxiety, and (vii) depression.The total FIQ score is calculated
by adding the following 10 items: (i) the physical function
score, (ii) the number of days feeling good, (iii) the number of
work days missed, (iv) the ability to do one’s job, (v) pain, (vi)
fatigue, (vii) morning tiredness, (viii) stiffness, (ix) anxiety,
and (x) depression. The FIQ score ranges from 0 to 100, with
100 indicating the worst possible score due to FM.The italian
version of the questionnaire was used [33]. A 14% change in
the FIQ total score is clinically relevant [28].

The Fibromyalgia Assessment Status (FAS) is a simple
and rapidly implemented index, consisting of a pain map,
called the Self-Assessment Pain Scale (SAPS) (on which the
patient is asked to indicate how much pain he suffered
in the previous week in 16 areas of the body, with scores

ranging from 0 to 3), and 2 scales that evaluate fatigue and
quality of sleep, with scores ranging from 0 to 10. The FAS
allows physicians to obtain reliable information concerning
the course of the disease, and it is sufficiently sensitive to alert
them to deterioration in the patient’s condition [34].

The Health Assessment Questionnaire (HAQ) is a 20-item
self-administered questionnaire that determines the difficulty
in performing 8 daily activities: (i) dressing and grooming,
(ii) getting up, (iii) eating, (iv) walking, (v) hygiene, (vi)
reaching, (vii) ability to grip, and (viii) outside activities. For
each item, patients are asked to rate the level of difficulty that
they experienced over the previous week in performing these
activities on a 4-point scale, ranging from 0 (no difficulty) to
3 (unable to perform). The final HAQ score is the average of
the 8 categories and ranges from 0 to 3; higher scores reflect
greater levels of disability [35].

2.2.1. The Rehabilitation Program

(A) Perceptive Rehabilitation Program. Perceptive surface
group (PS-group) received a treatment that, as described by
Morone and colleagues [36–38], is a therapeutic approach
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Examination of the back

Perceptive surfaces

10
–20 diaphragmatic breathing phase 20

–50 active exercises

50
–60 stretching exercises

0–10 relaxation phase

Figure 2: Perceptual surfaces and execution of a rehabilitation session.

based on the interaction between the patient’s back or painful
area and a support surface, composed of small latex cones
with various dimensions (height: 3–8 cm; base diameter: 2–
4 cm) and elasticities. The inferior bases of these cones are

applied to a rigid wood surface using elastic strips; normally,
over 100 cones are used for each session (Figure 2).

Patients were asked to lie down supine on the surface
that was formed by the smoothed apex of these cones,
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creating reaction forces against the patient’s weight that were
generated by the interaction with the cones.The cones varied
in elasticity (20%, 40%, and 60%), due to the malleability
of the latex material. The rehabilitation protocol involved 2
sessions per week (for 5 weeks), for a total of 10 sessions,
plus an introductory session that lasted 60 minutes. A brief
educational session during the first PS rehabilitative visit
was conducted: the scope was aimed to teach the patient
how to cope with FM pain and to practice the exercises
independently to improve rehabilitation and compliancewith
the treatment. This instruction was provided by a physician
who specialized in physical medicine and rehabilitation;
the other individual sessions were conducted by a physical
therapist.

(1) In the first session, a sensory-motor evaluation was
performed, in which medium-elasticity cones were
used as a reference of the midline, with the envi-
ronment remaining neutral. Patients were asked to
relax, find themost comfortable position, and breathe
normally (10 minutes for the relaxation phase and 10
minutes for the slow diaphragmatic breathing phase).

(2) Then, the patients performed active exercises, consist-
ing of tactile and proprioceptive tasks with increasing
difficulty in perceiving the areas of support. The
patients were asked to indicate the surface of the
body that was in contact with a particular area, to
describe and count the number of cones, to check
the distribution of the load on the bed and correct
it, and to pay attention to posture. The patient had
to evaluate what he perceived and felt, especially if
the loadwas distributed uniformly and symmetrically
with respect to the trunk midline. Patients who
alternated spontaneous breathingwith diaphragmatic
breathing exercises were relaxed. During the training
sessions, patients performed cognitive-perceptive tasks
to improve the perception of their trunk and, in
particular, itsmidline, supervised and guided through
the session in theirmotor tasks by a physical therapist.
Also, at the end of each session, the physical therapist
examined the interaction between the skin on the
back and the surfaces that relieved the hyperemic area
on the patient’s back.

Specifically, the 30minutes of active exercise included
exercises of the bridge, exercises for crosslimb coordi-
nation, and bringing an egg that was held by the knees
to the chest. Each exercise was performed 10 times
in 3 sets, with 3 minutes of rest between sets and no
placement on isometric hold.

(3) In subsequent sessions, cones with varying elasticities
were positioned by the therapist to improve the sym-
metry of contact between the surface and the patient’s
back, taking into consideration the hyperemia in the
previous session. The objective of this step was to
obtain reafferent information from the trunk and
body, the positions of whichwere altered in FM, using
elements of motor imagery [38–41].

Each phase of the session ended with 10 minutes of global
stretching of the upper limbs and lower limbs. An example
of a sequence with perceptual surfaces is shown in Figure 2.

(B) Physical Exercise Program. Physical exercises group (PE-
group) received a conventional treatment based on a program
comprising 10 1-hour sessions, held twice a week (over a 5-
week period), with 4 patients per group. A brief educational
session on FM was conducted by a physiatrist to enhance
the patients’ knowledge of FM and improve their self-care
skills to increase their independence with regard to their pain
management.The importance of practicing physical activities
properly, perceiving one’s body and emotions, and sharing
experiences with other group members was the focus of the
rehabilitation program.

A physiotherapist oversaw the rehabilitation sessions.The
types of exercises included low- to moderate-impact aerobic
training (starting from 40% of heart rate (HR) to amaximum
of 50% to 60% of the age-adjusted predicted maximum heart
rate); walking in a circle, alternating with periods of going
up and down the stairs (3 steps for 10 minutes) for a total
of 20 consecutive minutes [42]; and posture exercises for the
back and proprioceptive exercises for the trunk in the supine
position to improve axial stability, including diaphragmatic
breathing. Heart rate was monitored on a heart rate monitor,
to respect the fixed threshold.

(1) Exercises in the Supine Position on a Mat. The subject
was asked to (i) bring his foot to the head, alternating
movements of the feet; (ii) bend the right knee and
then the left and crawl on the heel pad, alternately
stretching one leg after the other; repeat the previous
exercises with both legs simultaneously; (iii) keep the
knees bent with the heels on the ground, bringing
the arms to the knees, with the palms facing inward
and keeping the head resting on the ground on
the occiput; (iv) perform retroverted and anteverted
excercises for the pelvis with the knees flexed and
heels on the ground; (v) load, first flexing the right
knee to the chest and then the left and then bringing
both knees flexed to the chest and embracing them
with the arms (neutral rotation of the hip); (vi) load,
first by flexing the right knee to the chest and then
the left, combined with external rotation of the hip;
and (vii) bend both knees to 90∘, associated with hip
flexion of 90∘, holding this position for 6 seconds.
These exercises were repeated with the column on a
cylinder of soft material to stimulate proprioception.

(2) Exercises in the Quadruped Position. This step
involved a retroverted pelvis with a flexed trunk
position and anteverted pelvis with trunk extension
(engaging the abdominals, as if pulling the navel
toward the spine and around one’s back toward the
ceiling, allowing the head and neck to fall naturally
between the arms).

(3) Exercises in Upright Position. The subject had to first
keep his knees and back bent slightly against the wall,
then slide down with his back by bending his knees
while maintaining contact with the wall, and return
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to the starting position. These actions were repeated
with a ball between the back and the wall. The patient
was asked to keep his arms at his sides and the hands
on the wall. Heel raises: the subject was asked to stand
evenly on both feet and slowly move the heels up and
down.

(4) ExercisesWhile Sitting on aBall.The subjectwas asked
to sit on a ball with his hips and knees bent 90∘ and his
feet resting on the floor, slowly raise an arm over the
head, and lower it, alternating the right and left sides.
To finish, he was asked to slowly raise and lower each
heel, alternating sides. Then, the subject was asked
to slowly raise one heel and the opposite arm over
the head, alternating with the opposite arm and heel.
While marching, the patient had to raise 1 foot slowly
2 cm off of the floor, alternating sides.

(5) In the Prone Position.The subject placed a ball in front
of his pelvis and raised both lower limbs. As if kicking,
the subjects repeatedly raised and lowered the 2 lower
limbs alternately.The subject first tried to stabilize his
posture and then slowly raise the other lower limb.
This exercise was performed 10 times for 10 seconds
each.

(6) In a Circle, Exercises in Pairs with a Ball. Back to back,
with the knees slightly bent and feet 20 cm apart, the
subject rotated his torso, first to the right and then to
the left, passing the ball to his partner.

Each exercise was repeated 10 times (3 sets of 10), with a
resting period of at least 3 minutes between sets. All sessions
ended with stretching exercises, diaphragmatic breathing
exercises, and relaxation.

An example of this sequence in the physical exercises
group is shown in Figure 3.

(C) Control Program. The physiatrist conducted 1 brief edu-
cational session on FM session that lasted for 1 hour for each
patient to teach simple breathing exercises and relaxation
techniques and careful stretching exercises (such as those in
the TG) to perform at home, at least twice per week for 1 hour
each time, to respect ethical recommendations. The control
group was asked to continue their routine lifestyle during the
study period.

2.3. Sample Size and Statistical Analysis. Continuous mea-
sures were expressed as mean and standard deviation and
analyzed between groups by analysis of variance. For non-
continuous measures, such as clinical scores, median values
and quartiles were computed, and data between groups
were analyzed by Kruskal-Wallis test, followed by post hoc
comparisons by Mann-Whitney 𝑈 test after adjusting the
threshold of significance to 0.025 by Bonferroni correction.
Friedman analysis was performed for same-group compar-
isons.Upper and lower bounds of the 95% confidence interval
were computed by Monte Carlo simulation of 1000 random
samples. Effect size was computed in terms of Cohen’s d. All
data were analyzed using IBM SPSS forMAC v. 21 (IBM SPSS
Inc., Chicago, IL).

Sample size was calculated starting from preliminary data
related to the scores of FIQ of 5 patients treated with PS
and those of 5 patients performing CG (using the online
sample size calculator software developed by DSS Research,
https://www.dssresearch.com/). The minimum number of
patients to enroll for having a significant difference between
the two groups was evaluated comparingmeans and standard
deviations of FIQ scores at T1. For this analysis, alpha-level
was set to 1% for considering Bonferroni correction (because
the study design involved 3 groups and not only two) and
beta-level to 10% for obtaining a power of analysis of 90%.
Following this approach the resulting sample size for each
group was of 16 subjects. A minimum of 20 subjects for
each group was determined to take into account an estimated
dropout rate of 20% (20 ∗ 0.8 = 16 subjects).

3. Results

A total of 88 patients were enrolled, 62 of whom were
randomly assigned to the 3 groups (see Figure 1, flowchart).
During the 5-week treatment period, 4 subjects dropped out
(2 PE-groups, 1 PS-group, and 1 CG), and during the follow-
up 4 subjects dropped out (1 PE-group, 1 PS-group, and 2
CG). Three patients performed fewer than 9 sessions due to
work or family issues, 2 changed drug therapies, 2 performed
another physiotherapy (acupuncture for migraine at T1, yoga
exercises at T2), and 1 submitted incomplete tests. No patient
discontinued the rehabilitation due to acute exacerbation of
pain. At T2, data on 54 patients—18 from each group—were
analyzed.

At baseline, the 3 groups were homogeneous with regard
to age, height, weight, body mass index, and VAS score, as
shown in Table 1. Also, the median scores for the 3 clinical
scales did not differ significantly at baseline (T0). Table 2
summarizes the results for the 3 outcome measures that
differed significantly between T1 and T2. In the post hoc
analysis, FAS (T1: 𝑝 = 0.003, T2: 𝑝 = 0.017) and HAQ (T1:
𝑝 = 0.006, T2: 𝑝 = 0.001) scores were significantly lower
in the PS-group versus CG at both secondary assessments,
whereas FIQ differed only at T2 (𝑝 = 0.004) (T1: 𝑝 =
0.044, not significant for Bonferroni correction of threshold
of significance).

In the PE-group, FAS (T1:𝑝 = 0.004, T2:𝑝 = 0.003),HAQ
(T1: 𝑝 = 0.010, T2: 𝑝 = 0.002), and FIQ (T1: 𝑝 = 0.003, T2:
𝑝 = 0.002) scores differed significantly at both assessments
from those of the CG (Table 2 and Figure 4). There were no
significant differences between the PS-group and PE-group at
any assessment.Within-group comparisons revealed that all 3
outcomemeasures declined significantly in the PE-group (see
Table 2). For the PS-group, these reductions were significant
only for FIQ and FAS. Conversely, the CG experienced small
but significant increases in FIQ and HAQ scores but not FAS.

Patients did not change drug treatments during the study
period.

4. Discussion

The most notable result of our study was the reduction in
pain in female FM patients: PS had good short-term efficacy
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0–20 aerobic exercises

20
–35 postural exercises

35
–50 proprioceptive exercises

50
–60 breathing exercises and stretching

Figure 3: Execution of a session in the physical exercises group.

when compared with the CG. In the post hoc analysis, PS-
group had significantly lower scores than controls, but the
differences in FIQ scores were significant only at T2, most
likely because the mechanisms of PS, based on propriocep-
tion to modify pain thresholds, are slower, consistent with

other studies on chronic nonspecific low back pain [37–41].
As Bennett et al. underlined a 14% change in the FIQ total
score is clinically relevant: in the present study [28], changes
in the PS and PE groups surpassed this 14% change, so they
have a clinical meaning as well.
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Table 1: Group comparisons at baseline. Mean and standard deviations are reported. 𝑝 values were computed using analysis of variance for
continuous measures and Kruskal-Wallis analysis for VAS scores.

Baseline parameter PS-group PE-group CG 𝑝 value
Age [years] 49.3 ± 11.1 50.4 ± 8.6 51.3 ± 9.0 0.814
Height [m] 1.61 ± 0.06 1.62 ± 0.08 1.67 ± 0.08 0.055
Weight [kg] 66.4 ± 18.8 64.6 ± 9.2 68.6 ± 14.9 0.715
Body mass index [kg/m2] 25.5 ± 6.3 24.7 ± 3.7 23.8 ± 5.0 0.615
VAS 7.7 ± 1.3 6.9 ± 1.7 7.2 ± 1.8 0.482
Duration of FM [years] 6.23 ± 3.55 5.00 ± 1.04 5.12 ± 2.64 0.358
VAS: visual analog scale, SG: perceptive rehabilitation group, TG: rehabilitation group, and CG: control group.
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Further, the effects at the end of treatment were main-
tained at the follow-up in both rehabilitation groups with
regard to improved physical function and reduced pain. No
significant differences were noted between the PS-group and
PE-group at any assessment. PS-group was as effective as PE-
group in FM patients, although the ability to perform daily
tasks differed from controls at both assessments for the PE-
group but only at the follow-up in the PS-group. Autonomy
in managing activities of daily living and functional recovery
also improved, paralleling the reduction in chronic pain: in
the PS-group, pain declined significantly in a more slowly
period than in the PE-group and continued to improve after
suspension of the rehabilitation treatment. It could also be
because the PE-group session was guided by the physical
therapist as a group and the other individually.

This result might explain why the recovery of autonomy
in daily life in the PS-group was significant only at T2 versus
the CG.

We hypothesize that, per Melzack’s theory, the new
“perceptual experience” with no pain through PS modulates
the body-self neuromatrix, replacing the previous experi-
ence “movement/perception = pain.” The output patterns
from the neuromatrix generate the multiple dimensions of
pain experiences and concurrent homeostatic and behavioral
responses [27, 32]. As a possible cause of changes, it has to
be considered as the physical therapist guided individually
to the patient in PS-group. The so called therapeutic alliance
has been concluded to have a huge impact on therapeutic
intervention: therefore, this one to one relationship could be
a better explanation for the findings in the PS-group [43].

Also, we support the hypothesis that tactile and pro-
prioceptive rehabilitative stimuli promptly enhance motor-
sensory control [36, 39, 40]. Chronic pain, as in FM, alters
the real-time body schema, and motor-sensory alterations
are reflected by increased activity in the prefrontal cortex, in
which a motor-sensory conflict is generated [41]. Moreover,
the real-time body schema and motor image bridge percep-
tion and memory as perception and motor control. If an
image is changed, the perception is altered and conditioned
by the image. Body image is disrupted in people with chronic
pain disorders, and the consciousness of our body depends
on internal maps that are continually modulated by somatic
and proprioceptive inputs [39].

The brief educational intervention in the PE-group and
PS-group on the importance of having correct motor habits
and the rule of the perception of pain improved the adherence
to rehabilitation: the adherence ratio was similar for the
physical exercises group versus the perceptive group.Also, in
the PE-group, sharing with other group members broke the
pattern of fear avoidance, nearly recreating a path of self-help
group [44–46].

For example, certain exercises in the PE-group have been
proposed to facilitate exchange, such as exercising in a circle
in pairs with a ball. Between groups, in the PS-group, only the
FIQ and FAS scores fell significantly—not the HAQ score—
versus the PE-group. The HAQ is based on the evaluation
of daily activities: the PS-group did not work directly about
these items, except in the first session. Instead, PE-group, as in

the first lesson as in all other sessions, worked directly about
these items.

The low- to moderate-impact aerobic training in the PE-
group, with the brief educational intervention (active pain
management strategies proposed in the first session and
following) was effective in our FM patients, regardless of the
severity of disease, consistent with other studies [12, 16, 17,
22].

Even if physical exercise is frequently recommended in
themanagement of FM, the type (aerobic, strength, flexibility,
or other proprioceptive exercises), intensity, duration, and
frequency of exercise and possible adverse effects, such as
increased pain and fatigue, must be identified to avoid
significant dropout [44].

In our study, the overall dropout rate was 12.9%, far
below what was initially established (20%) in the sample
size calculation, because our female FM patients had good
treatment compliance. The dropout rate was similar between
groups, suggesting similar compliance between them. No
dropouts were due to changes in drug therapy, previously
determined by a rheumatologist, for increasing in pain.

Also, the patient could concentrate on creating a new
experience (no pain) with the body through exercise and
experiencing the body’s sensations.

In our experience, the relaxation phase at the beginning
of rehabilitation approach is paramount to harmonize with
the body and mind. For example, all complementary and
alternative medicine rehabilitation (CAM) therapies, which
often propose approaches with group exercises, unlike more
traditional rehabilitative interventions, emphasize the relax-
ation phase and contact with oneself. The use of CAM
exercises is widespread and increasing worldwide [47]. It
has been suggested that nontiring physical exercise, mind-
body exercise, and certain types of relaxation therapy increase
the tolerance to pain improving the overall quality of life
of FM patients [50]. Also, CAM therapy, in contrast to
more conventional rehabilitation approaches, continuously
monitors what the patient is doing by listening to the body
and promotes teamwork. This method, especially Tai-Chi,
is effective for FM patients [24]. Nevertheless, Canadian
guidelines suggested caution regarding CAM therapy in FM
[48].

There are some weaknesses in the design of this study.
Longer follow-up periods should be considered, perhaps up
to 12 weeks. However, our purpose was to determine the
efficacy of a new approach with PS in treating FM, which
is effective in the short term. Further studies could also
integrate PS treatment with other rehabilitation approaches.

Also, we did not assess the state of depression symptoms
with specific scales during the treatment. Future research
should study the reduction in pain in FM during rehabilita-
tion while examining the impact of pain on depression and
vice versa. Further, we did not perform a sub max exercise
test, because our subjects had a sedentary lifestyle at baseline
and did not have major cardiovascular risk factors [42]. We
are interested in extending the study to an FM population
with an aptitude for physical activity at baseline that is more
pronounced in motor habit.
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The efficacy of PS suggests that, in patients with FM,
it could be contemplated an incorrect perception of pain.
In addition, exercises that promote relaxation and self-
perception through awareness of one’s body are effective. As
emphasized in the literature, relaxation as a single therapy
should not be applied; instead, cognitive behavioral therapy,
combined with the physical exercises, is strongly recom-
mended [49, 50].

5. Conclusions

Perceptual surfaces are efficacious in treating female patients
with FM, similar to physical group exercises, improving
physical function and mitigating pain. Both PE and PS
(both groups with success) were supervised and guided from
physical therapist and not the control group: in the PS-group
the patient and physiotherapist had a one to one relationship.
Future studies should evaluate the synergistic effects of PS
and physical exercise as in PE-group in FM patients.
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Pinillos, “Effects of functional training on pain, leg strength,
and balance in women with fibromyalgia,”Modern Rheumatol-
ogy, vol. 25, no. 6, pp. 943–947, 2015.

[17] L. Daenen, E. Varkey, M. Kellmann, and J. Nijs, “Exercise, not
to exercise, or how to exercise in patients with chronic pain?
Applying science to practice,” Clinical Journal of Pain, vol. 31,
no. 2, pp. 108–114, 2015.

[18] S. Braz Ade, A. P. de Paula, F. Diniz Mde, and R. N. de
Almeida, “Non-pharmacological therapy and complementary
and alternative medicine in Fibromyalgia,” Revista Brasileira de
Reumatologia, vol. 51, no. 3, pp. 269–282, 2011.

[19] C. Wang, “Role of Tai Chi in the treatment of rheumatologic
diseases,” Current Rheumatology Reports, vol. 14, no. 6, pp. 598–
603, 2012.



12 Evidence-Based Complementary and Alternative Medicine

[20] T. Paolucci, A. Fusco, M. Iosa et al., “The efficacy of a perceptive
rehabilitation on postural control in patients with chronic non-
specific low back pain,” International Journal of Rehabilitation
Research, vol. 35, no. 4, pp. 360–366, 2012.

[21] T. Paolucci, G. Morone, M. Iosa et al., “Psychological fea-
tures and outcomes of the Back School treatment in patients
with chronic non-specific low back pain. A randomized con-
trolled study,” European Journal of Physical and Rehabilitation
Medicine, vol. 48, no. 2, pp. 245–253, 2012.

[22] A. J. Busch, C. L. Schachter, T. J. Overend, P. M. Peloso, and K.
A. R. Barber, “Exercise for fibromyalgia: a systematic review,”
Journal of Rheumatology, vol. 35, no. 6, pp. 1130–1144, 2008.

[23] C. Wang, J. P. Collet, and J. Lau, “The effect of Tai Chi on health
outcomes in patients with chronic conditions: a systematic
review,” The Journal of the American Medical Association, vol.
164, no. 5, pp. 493–501, 2004.

[24] C. Wang, T. McAlindon, R. A. Fielding et al., “A novel compar-
ative effectiveness study of Tai Chi versus aerobic exercise for
fibromyalgia: study protocol for a randomized controlled trial,”
Trials, vol. 16, article 34, 2015.

[25] C. J. Vierck Jr., R. Staud, D. D. Price, R. L. Cannon, A. P.
Mauderli, and A. D. Martin, “The effect of maximal exercise on
temporal summation of second pain (windup) in patients with
fibromyalgia syndrome,” Journal of Pain, vol. 2, no. 6, pp. 334–
344, 2001.

[26] E. Kosek, J. Ekholm, and P. Hansson, “Sensory dysfunction in
fibromyalgia patients with implications for pathogenic mecha-
nisms,” Pain, vol. 68, no. 2-3, pp. 375–383, 1996.

[27] A. D. Craig, “Pain mechanisms: labeled lines versus conver-
gence in central processing,” Annual Review of Neuroscience,
vol. 26, pp. 1–30, 2003.

[28] R. M. Bennett, A. G. Bushmakin, J. C. Cappelleri, G. Zlateva,
and A. B. Sadosky, “Minimal clinically important difference in
the fibromyalgia impact questionnaire,” Journal of Rheumatol-
ogy, vol. 36, no. 6, pp. 1304–1311, 2009.

[29] L. Garcia-Larrea andR. Peyron, “Painmatrices and neuropathic
pain matrices: a review,” Pain, vol. 154, supplement 1, pp. S29–
S43, 2013.

[30] M. Cazzola, F. Atzeni, L. Boccassini, G. Cassisi, and P. Sarzi-
Puttini, “Physiopathology of pain in rheumatology,” Reuma-
tismo, vol. 66, no. 1, pp. 4–13, 2014.
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