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Abstract.

Objective: Exoband (by Moveo, Padova, Italy) functions as a walking brace, comprising a belt and two leg loops connected by
a mechanism that stores energy during the initial phase of the gait cycle and releases it in the subsequent phase. This enhances
hip flexor thrust, leading to functional improvement in walking for individuals with conditions characterized by proximal
weakness. It has been approved as a passive wearable device for individuals with impaired walking abilities. Objective of
this study was to establish a protocol to assess the use of Exoband in patients with various neuromuscular disorders.
Methods: This exploratory retrospective study includes consecutive patients diagnosed with neuromuscular disorders (CIDP,
motor polyneuropathy, MND), exhibiting a proximal involvement and gait abnormalities. The evaluation protocol incorporated
specific walking-related outcome measures, the 10-meter walk test (10mWT), Time-up-and-go test (TUG), and 2-minute
walking test 2MWT). The assessments were conducted both with and without the Exoband under standard conditions.
Results: Eight patients (6 males, aged 60—78 years) were tested. An increase in velocity was observed in the 10mWT (median
13.4sec, IQR 12.0-15.7 vs. 12.2 sec, IQR 11.3-14.2 seconds, p <0.05) and the TUG (14.0 sec, IQR 13-16.2 vs 13.35 sec,
IQR 11-13.8; p < 0.05, by non-parametric Wilcoxon test), and a trend of increase in 2MWT (median 88.2 vs 92.6 m, n.s.). Six
out of 8 patients reported subjective benefits from the very first use, including improved walking stability, speed, confidence,
and reduced fatigue.

Conclusions: Our protocol provides a quantitative assessment of Exoband usefulness for patients affected by neuropathies
with gait abnormalities. Further investigations are warranted to assess the long-term effects of its regular Exoband use, its
efficacy in specific neuromuscular diseases, and its potential role as a rehabilitation device.
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INTRODUCTION

ExoBand (by Moveo, Padova, Italy), a passive
wearable device, functions as a walking brace com-
prising a belt and two leg loops (Fig. 1). Itis equipped
with a mechanism that stores energy generated during
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Fig. 1. The device ExoBand by Moveo srl (Padova, Italy).

the initial phase of the gait cycle, releasing it in
the subsequent phase. This mechanism enhances hip
flexor thrust, resulting in functional improvement in
walking [1, 2]. The device has received approval for
individuals with impaired walking abilities, demon-
strating increased walked distance and improved gait
pattern in patients with multiple sclerosis, Parkin-
son disease, stroke sequelae [3]. However, there is
no formal study in patients with proximal weakness
due to neuromuscular diseases or peripheral nervous
system involvement. Aim of this exploratory study
was to define a clinical protocol to be used for the
quantitative assessment of ExoBand on motor func-
tion in patients with neuromuscular diseases (chronic
inflammatory demyelinating polyneuropathy, CIDP;
motor neuropathy; Kennedy’s disease), and for the
qualitative evaluation of the patients’ impressions
after using the device

MATERIALS AND METHODS

Medical authorities of Padova mandate a clinical
evaluation and quantitative analysis of gait and motor
function for each patient applying for ExoBand, to
qualify for reimbursement. We, therefore, conducted
a retrospective review of the clinical records of the
patients who sought consultation at the Neurology
Unit of S. Antonio Hospital, University Hospital of
Padova, between January and March 2023. Selection
criteria included patients diagnosed with neuromus-

cular diseases exhibiting proximal muscle weakness
(4 +/5 on hip flexion or below measured with Manual
muscle testing scored with MRC scale) accompanied
by gait abnormalities clinically defined by a neurol-
ogist (waddling gait, instability, fatigability). Focus
of this review was on those individuals for whom
prescription of the ExoBand was considered.

The evaluation protocol was administered by a
trained evaluator and encompassed the following
walking-related outcome measures:

o 10-meter walk test (10mWT)
o Time-up-and-go (TUG) test
o 2-minute walk test 2MWT)

The last test was introduced later in the observa-
tional period, following a specific request of the local
medical authorities, and had been applied only in
the last three evaluated patients without any clinical
selection.

All tests were conducted without and with
ExoBand, under standard conditions, on the same
day, with sufficient interval between tests to ensure
adequate rest.

Following the ExoBand trial, all patients under-
went interviews to gather their first impressions, and
free-form responses were recorded after the ques-
tions: “How do you feel with the device? What is
your first impression about it?”.

Statistical analysis to compare matched test results
conducted without and with the device used non-
parametric Wilcoxon signed-rank test, because of the
low numerosity of the study population. Values are
expressed as median and interquartile range (IQR).
Significance was set p <0.05.

RESULTS

Eight patients (6 males and 2 females, aged 60-78
years) were evaluated. Five patients were diagnosed
with chronic inflammatory demyelinating polyneu-
ropathy (CIDP), while three had other neuromuscular
conditions (motor polyneuropathy, Kennedy’s dis-
ease, post-infectious motor polyradiculopathy). Four
patients consistently used walking aids.

The timed tests were performed after 15 minutes
familiarization with the device, and the results are
shown in Fig. 2. Significant and consistent improve-
ments were observed in 10mWT (median 13.4 sec
without the device, IQR 12.0-15.7, vs. 12.2 sec wear-
ing the device, IQR 11.3-14.2, p<0.05, Fig. 2a) and
TUG test (14.0 sec without the device, IQR 13.0-
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It was wonderful, | felt much better, | immediately perceived the difference, | no longer dragged my feet
| feel better, it gives stability, | walk better, more in the balance than in the strength
| feel better, like in a train track
| feel lighter, more balanced; | walk in a better way
| feel more secure in walking
With the device, the muscles work better, | feel less fatigue, | want to walk more

| am not sure about it, but without the device the leg rises less

| felt a little constriction initially, quite unnatural for me, but | walk in a better way
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Fig. 2. a-c. Timed test performed in standard conditions without the device (w/o, left) or wearing ExoBand (device, right). Each red line
corresponds to one patient; in black, mean and standard deviation. 2d. Patients’ impressions after the trial with the device. Each line

corresponds to one patient. In green are positive or very positive impressions, in yellow uncertain ones.

16.2, vs 13.35 sec wearing the device, IQR 11.0-13.8,
p<0.05, Fig. 2b).

2MWT also showed an increase of walked distance
in all patients (median 88.2 vs 92.6 m, n.s., Fig 2c).

Figure 2d illustrates the personal impressions of
patients immediately after first use, with each line
corresponding to one patient. Six patients reported
subjective benefits, noting improvements in walk-
ing stability, speed, confidence, and reduced fatigue
(green lines in Fig. 1d). Only two patients (yellow
lines) expressed uncertainty regarding the impact of
the device on their motor function, attributing it to a
perceived alteration in usual walking pattern, even if
they perceived some improvement.

DISCUSSION

Walking impairment is a prevalent and promi-
nent challenge in various neuromuscular disorders.
It is characterized by altered locomotor performance,
gait instability, and pattern changes, and it is vari-
able across different neuromuscular diseases [3]. This
study focuses on assessing the impact of ExoBand,
a novel passive wearable device designed to enhance

walking function in patients with neuromuscular dis-
eases. Our preliminary findings indicate that the
ExoBand significantly improves walking ability in
these patients from the very first use, with the
device confirmed as non-harmful and generally well-
tolerated by patients [4].

In neuromuscular disorders muscle weakness often
results in gait abnormalities, leading to reduced walk-
ing distance, increased fatigue, and a high risk of
falls [5, 6]. This restricted mobility may also con-
tribute to weight gain, exacerbating motor function.
Furthermore, limited mobility significantly curtails
social activities, impacting psychological well-being
[7].

The introduction of the ExoBand aims to break
this vicious cycle by mitigating the effects of muscle
weakness.

Walking speed is a valuable tool for tracking
progress and health in diverse populations because
it reflects overall health and daily living abilities.
Because this outcome reflects overall health and daily
living abilities, walking speed is a valuable tool
for tracking progress and health in diverse popula-
tions [8]. The present exploratory study shows that
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ExoBand exhibits a prompt and measurable impact
on walking speed, as indicated by the results of the
10mWT. Additionally, the device demonstrated some
efficacy in more complex daily activities, exemplified
by improvements in the TUG test. In fact, the TUG
test involves a combination of tasks, including rising
from a chair, walking in a straight line, and turning
around.

During the initial trial with the device, most
patients reported an immediate and significant ben-
efit, particularly in terms of balance and stability
rather than strength. The ExoBand design, connect-
ing the groin area with the knee, facilitates the correct
alignment of hip flexion during the step. This feature
also compensates for muscle weaknesses in abduc-
tor and/or adductor muscles, reducing overall energy
expenditure and providing a heightened sensation of
stability.

A study on CIDP patients confirmed substantial
limitations in mobility-related activities [5]. Accord-
ing to the current guidelines, orthoses, physiotherapy,
and occupational therapy are recommended for CIDP
patients [9]. Patients with CIDP are referred to a reha-
bilitation specialist to consider potential orthoses; this
is well known for distal weakness treatment (i.e.,
ankle-foot orthoses). Now, it can also be considered
for proximal weakness that impairs walking ability,
thanks to Exoband availability. In fact, the ExoBand
offers a potential solution for those with mild-to-
moderate disability, potentially improving walking
speed and increasing the distance covered, as exem-
plified with our preliminary tests.

Beyond its measurable physical effects, in the
cohort of this analysis, wearing the ExoBand had a
positive impact also on psychological aspects: it is
interesting to note that some participants after the
first use of the device reported feeling more secure,
positive, and one expressed a desire to walk more. If
these effects persist with prolonged use at home, it
could further enhance active patient participation.

While this retrospective exploratory study provides
valuable insights, it has limitations such as a small
sample size including only patients older than 60
years, disease heterogeneity, the limited number of
motor function tests, and the absence of a control
group.

Further research is essential to assess the long-term
effects of regular ExoBand use at home, including its
impact on physical and mental well-being. Addition-
ally, this clinical protocol will help to identify the
patient categories that may derive the largest benefit
from ExoBand by evaluating the device in specific

neuromuscular diseases, both in adults and children
with diverse muscle weakness patterns.

CONCLUSIONS

This exploratory study suggests the usefulness of
a passive wearable device in patients with CIDP or
motor neuropathies presenting proximal weakness
and gait abnormalities.
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