PARTS OF THE ARM

Wrist - hand
(orienting the hand)

Shoulder joint
(moving the upper limb in
all directions)

Distal muscles

Elbow joint
(bending and extending
the forearm)

&

Proximal muscles



LESIONS OR ACQUIRED INJURIES
OF THE CENTRAL NERVOUS SYSTEM

Stroke, traumatic brain injury, cerebral palsy, spinal cord injuries.

Each year, approximately 10,000 people are affected by paralysis in Europe (8).

These events can lead to highly variable motor deficits in the upper limbs. In the case of a
spinal cord injury, the higher the lesion in the spinal cord, the more the muscles of the upper
arm (proximal muscles) will be affected. Depending on the degree of the lesion, the patient
will retain more or less arm function: a complete lesion will result in a complete absence of
movement below the lesion, while an incomplete lesion will allow for arm movement but with
reduced strength.

Stroke patients can often display impaired reaching and grasping functions. Movements will
in this case be slower, less fluid, and have a shorter range. The difficulty these patients have
adapting the force used to grasp, manipulate, and release objects appropriately is of a
different nature to that presented by individuals with a spinal cord injury or a neuromuscular
disease (7).

TRANSMISSION OF INFORMATION TO THE NERVOUS SYSTEM

—— NERVE
MOTOR NERVE

EFFECTOR \
H

ORGAN

—

I
mm
|
.

SPINAL CORD
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MUSCLE FATIGUE
OR CHRONIC MUSCLE PAIN

In Europe, 1in 5 workers suffer from musculoskeletal disorders (MSDs) in the upper limbs
(shoulder, elbow, wrist) (9).

These chronic pains, often caused by repetitive movements or heavy lifting, impact the work
and general health of workers. Over time, the pain can affect work performance, but more
importantly, mental well-being. Indeed, the prevalence of musculoskeletal disorders is
associated with higher levels of general fatigue, as well as anxiety and sleep disorders.

Muscle fatigue and chronic pain are factors that can disrupt posture, balance, and even the
speed of movements (10). Untreated pain can lead to activity and participation restrictions,
resulting in a form of disability. Movement disruption or reduction has serious physical,
metabolic, and psychological consequences that extend to the social realm.

ROLES OF ARM MUSCLES

Hand muscles: enable the gripping
and manipulation of objects

Shoulder muscles: make the upper limb
move in all directions (elevation, depression,
abduction, adduction, rotations)

Forearm muscles: enable the
flexion and extension movements of
the wrist and fingers

Arm muscles: make the flexion
and extension movements of
the forearm possible
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CONCLUSION

We can see that many conditions can lead to a loss of arm mobility. Despite the difficulty in
attaining precise statistics on the matter, epidemiological data estimate that several
hundred thousand individuals in Europe are affected. Many of these individuals may find it
useful to have the use of an assistive device for arm or hand function that is adapted to
their personal situation, lifestyle, and preferences.

Written in collaboration with Dr Guy Letellier,
paediatrician and specialist in physical medicine and
rehabilitation.

Currently the Head of the Medical Rehabilitation Care
Center (SMR) for children at SMR ESEAN-APF France
Handicap, Nantes, France. Dr Lettelier has worked in
child health in France and abroad and is actively
involved in academic societies focused on the study
and research of childhood disabilities at both
national and international levels.

©Research Gate
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SMA EUROPE’S POINT OF VIEW

By Dr Nicole Gusset - President of SMA Europe, NGO (25 countries in Europe)

Arm movement is very important to people living with Spinal Muscular Atrophy (SMA) because
it has an incredible impact on independence and social activities. Indeed, moving arms and
fingers is key to carrying out daily activities, from eating by yourself (versus being fed), to
daily care (washing hands, doing makeup, brushing one’s hair), driving your wheelchair, working
on a computer, to opening a book. It is also key in the skill of writing, an ability that in turn aids
learning. The list is endless really.

A vast majority of people don't know that diseases or accidents may affect arm
movements. When we see someone in a wheelchair, we don’t necessarily realise that the
person may also have issues with their arm movements. We have a tendency to see the
inability to walk as the most difficult aspect of disability. But nobody ever says that it's awful
if one cannot use their arms. This is mainly due to a lack of awareness. That, of course, drives
innovation in different other areas than arm mobility.

Among the people with SMA, only a few of them are using arm mobility devices. There is
clearly a lack of information in this area, on how the devices could be used and how it can
improve their quality of life. It can be very challenging to arrive at a situation in which clinicians
or therapists recommend arm mobility devices. And of course, assistive devices are
sometimes quite expensive.

Innovation in the arm mobility devices really needs to increase independence and to fit
aesthetics. It must be practical, and most importantly not create additional burden. We
strongly recommend actively include the patient community early on in the development to
be sure to address all of these needs. How is the device integrated into the electric
wheelchair? How can we help bring the arm into the device? Can it be used for training
purposes? Are they compatible with the paediatric population, even with small children?

In the future, we should put more focus on innovative assistive devices for arm mobility.

Working towards raising awareness of the relevance of arm movement is of utmost
importance. Achieving this requires gathering evidence, and talking to clinicians, to
healthcare professionals in general, to insurers, but also to manufacturers. We have to
effectively convey the message that better arm movement has a positive impact on one’s
quality of life.

I

SMA Europe is an umbrella organisation of spinal muscular lf{ ;
atrophy (SMA) patient organisations from across Europe. |. A
Currently, it comprises 27 member organisations from 25 =
countries and is continuing to grow. The organisation works to 4
bring effective treatments and optimal care to everyone living
with SMA. Research is a fundamental pillar of SMA Europe’'s -
activities, and the organisation is committed to promoting
patient-relevant SMA research through its projects, funding
initiatives and facilitating collaborations.

©Research Gate

https://lwww.sma-europe.eu/ https://odysma.sma-europe.eu/
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AFM TELETHON'’S POINT OF VIEW

By Karima Ahnache, Head of Innovation, Compensation & Usability Lab Division

Limited mobility of the upper limbs has a significant impact on the lives of people with

neuromuscular disorders:

« Simple daily activities, such as personal hygiene, dressing, meal preparation, writing, or
using digital tools like computers and smartphones, become major challenges. These
difficulties can also restrict access to leisure activities and social interactions, which are
essential to personal fulfilment.

« Communication can be hindered by the inability to handle devices designed for individuals
without motor restrictions, highlighting the importance of technological adaptation.

« Dependence on others for basic tasks can negatively affect autonomy and self-esteem,
both of which are critical to quality of life.

« Finally, despite the proven benefits for overall health, maintaining regular physical activity
is even more challenging for those facing motor disabilities than fully healthy individuals.

That is why for over a decade, AFM-Téléthon has actively advocated for addressing the
compensation of upper limb function loss through various initiatives: publishing reference
documents, organising information days with regional services, hosting international
symposiums, and collaborating with healthcare professionals specialised in neuromuscular
disorders. Our dual objective is to enhance medical care for patients and improve their daily
lives.

An important milestone in this commitment was the Symposium on "Compensation of Upper
Limb Function Loss in Neuromuscular Diseases," held on November 14, 2017
(https://urlrme/MfPpB). This event, a collaboration between AFM-Téléthon and FILNEMUS, a
network specialising in neuromuscular diseases, brought together clinicians, industry
representatives, researchers, and patients. Together, they emphasised the crucial
importance of recognizing and providing appropriate care for patients throughout their
healthcare journey.

Following this, AFM Téléthon launched a strategic project in 2018 that initiated specialised
consultations dedicated to upper limb compensation for neuromuscular diseases. Currently,
there are 5 of these consultations across France, coordinated by teams consisting of
Physical Medicine and Rehabilitation (MPR) physicians and occupational therapists trained in
upper limb compensation. These teams, with access to a range of devices, accompany
patients at each stage of their journey, from assessment to trials and follow-up.

This project has allowed us to come to the following findings:

+ Close support with dedicated contacts throughout the equipment process is essential in
ensuring a transition towards a preventive approach. This is particularly true in the case
of children where we have observed that equipping children early helps prevent the
establishment of compensation patterns.

« Conducting trials of assistive devices in real-life conditions (at home), as well as providing
equipment during the funding research phase, enhances overall care.

« Training and raising awareness among healthcare professionals (Physical medicine and
rehabilitation physicians, Occupational therapists, and Physiotherapists) in new
technologies are crucial in facilitating patient access.

17



« Effective advocacy for the specific needs of individuals to medical device manufacturers
Is critical to ensuring that future innovations are tailored to evolving conditions.

Solutions to future challenges in the field of upper limb mobility assistance will primarily involve
technological innovation, especially the integration of Artificial Intelligence (Al). Innovations in
this field have the potential to analyse and interpret the user’s movement intentions to
initiate corresponding actions. This would lead to a significant evolution for users and their
quality of life.

The AFM-TELETHON (French Muscular Dystrophy Association) was founded in 1958 by
patients and their relatives to overcome neuromuscular diseases. The organisation
has two primary missions: to cure neuromuscular diseases and reduce related
disabilities, with four priorities: therapy development, family support, myology, and
advocacy.

Since 1987, the AFM-TELETHON has organised the Telethon. This annual fundraising
and awareness campaign features a 30-hour TV program and thousands of events
across France, serving as the Association's primary fundraising method and a key
communication tool.

The Telethon, powered by patients, families, scientists, volunteers, and generous
donors, has driven major advances: raising awareness for rare and genetic diseases,
achieving therapeutic breakthroughs, designating nearly 400 orphan drugs in
Europe, improving diagnosis and treatment accuracy for patients, increasing life
expectancy, and advocating for disability rights.

https://www.afm-telethon.fr/en

’
AFMTELETHON

INNOVER POUR GUERIR ‘ ‘

g
Ay

©Vincent Krieger
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OVERVIEW

In Europe, 5 types of assistive devices for the arm and hand are available. These devices

assist or perform movements for the user.

Each type meets a specific need:

These devices are adaptable to various mobility situations, acommodating different levels of

MECHANICAL ARM
SUPPORTS

Suitable where the
person can perform
the movement but
where repetitive
actions cause
fatigue.

Suitable where lifting
the arm is difficult or
impossible, but where
bending the elbow
and shoulder rotation
are possible.

Suitable where arm
and hand movements
are severely limited or
nonexistent.

GRIPPING AIDS FOR
THE HAND

Suitable where it's
possible to close the
hand but where
maintaining the grip is
challenging.

Suitable where lifting
the hand to the
mouth is difficult or
impossible.

mobility in the shoulder, elbow and hand.

)R ) ()()(e )L

These devices address practical, social, and medical needs:
Enabling users to reach, grasp, and manipulate objects for essential tasks (such as eating

It's worth noting accessories are also available to facilitate arm movements, which can
complement the aids discussed here. These include drinking aids, modular glasses, spill-proof

and personal hygiene), work, or leisure activities.
Facilitating interaction with the environment and gaining attention from others.
Helping to maintain muscle movement.

cutlery, and more.
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DISCLAIMER

Allinformation in the following section is sourced directly from the websites of manufacturers
or their distributors:

« Armon Products (The Netherlands)

« Assistive Innovations (The Netherlands)
+ Bioservo (Sweden)

« DESIN LLC (USA)

+ Focal Meditech (The Netherlands)

« Kinova (Canada)

+ Neater solutions (The United Kingdom)
« ORTHOPUS (France)

To highlight the variety of options available, the pages that follow showcase a range of
devices available in 2024. Recognising that each product serves unique personal needs, the
devices are grouped according to their function and listed alphabetically to ensure
objectivity.

Please note that the list of products presented is not exhaustive. For more information, we

encourage you to contact manufacturers, distributors, or medical equipment providers in
your local area.
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e DOWING?

- Compensates for the effort needed to raise and lower the arm.

. Device control: Adjustment button to select compensation force
§ Minimum compensated weight: 0.25Kg

Maximum compensated weight: 4.5Kg

Used on: Standard chair, VELA activity chair, or table
Manufacturer: Focal Meditech

o« EDERO®

. Compensates for the effort needed to raise and lower the arm.

Device control: dial with 12 adjustable settings

Minimum compensated weight: 0.3Kg

Maximum compensated weight: 5.8Kg

Used on: Wheelchair, chair, table, or standing with ground bar
Manufacturer: Armon Products

o iFloat Active

Compensates for effort required in raising and lowering arm

Device control: dial with 12 adjustable settings
Minimum compensated weight: 0.3Kg

B8 Maximum compensated weight: 5.8Kg

Used on: Electric wheelchair, table, desk, tripod
Manufacturer: Assistive Innovations

e PURA®

- Compensates for effort required in raising and lowering arm

Device control: dial to choose compensation force

] Minimum compensated weight: 0.6Kg

E Maximum compensated weight: 3.4Kg
Used on: Electric wheelchairor work chair
Manufacturer: Armon Products
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Electric arm supports

~ | Compensates for effort required in raising and lowering arm

Remote control with 2 buttons
0.25Kg
4.5Kg
Standard chair, VELA activity chair, or table
Armon Products

©

Compensates for effort required in raising and lowering arm

2 buttons
OKg
5Kg
! Electric wheelchair, table, desk, tripod
oAssistive Innovations Assistive Innovations

©

Compensates for lifting and lowering effort
Complete support for lifting and lowering
Forward/backward tilt assistance / Vertical/lateral fixing of arm
Control panel with 9 buttons to control
compensation force
OKg
7Kg
Electric wheelchair, powered chair, tripod
Focal Meditech

DIFFUSION

Complete support for lifting and lowering

1 button
0.6Kg
3.4Kg
Electric wheelchair or tripod
Neater Solutions
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Electric arm supports

©

Compensates for lifting and lowering effort
Complete support for lifting and lowering

2 buttons
OKg
4Kg
Electric wheelchair or table
ORTHOPUS

| Compensates for lifting and lowering effort
Forward/backward tilt assistance - vertical/lateral fixing of arm
Control panel with 2 to 6 buttons and a
1 smartphone app to adjust the compensation force
' 0.6Kg
3.4Kg
Electric wheelchair
Armon Products

Robotic arms with gripping devices

©

Replicates shoulder, elbow, wrist, and hand movements
Moves on 6 axes - Gripping device with 2 articulated fingers
Controlled by wheelchair joystick or separate
digital joystick
1.5Kg
Table, desk, chair and/or powered wheelchair
Assistive Innovations

©

Replicates shoulder, elbow, wrist, and hand movements
Moves on 6 axes and allows 16 different movements
Gripping device with 2 articulated fingers

Controlled by wheelchair joystick (standard, chin
control, breath control etc.) or user’s wheelchair joystick

between 1.3Kg and 1.6Kg
Electric wheelchair
Kinova
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« CARBONHAND®

Assistance glove that enhances grip strength and hand use
Up to 20 newtons/finger - 6 pressure sensors de pression

Device control: Control button on glove and smartphone app
Portable battery worn around the waist or on the back
Available in 5 sizes

Manufacturer: Bioservo

« NEATER EATER

Meal assistance device
Up to 5 different customised profiles

Battery life: 1day

Weight: 5Kg

Device control: Touchscreen tablet or buttons (maximum of 3)
Manufacturer: Neater Solutions

« OBI

Meal assistance device
Up to 5 different customised profiles

Battery life: 456 minutes

Weight: 3.2Kg

Device control: 1or 2 buttons
) Manufacturer: DESIN LLC

©DESIN LLC

25



FAQ

Is it possible to use these assistive devices if | am left-handed? |

All of the devices listed above are available for both right-handed and left-handed users.
Indeed they can easily be set up on either the right or left side of the electric wheelchair.

Yes, they can be installed on all models of electric wheelchairs. The installer, in consultation
with the manufacturer if necessary, will make the necessary adjustments to ensure
compatibility.

The electrical aids installed on the wheelchair are connected directly to the wheelchair's
battery. Manufacturers design and test their devices so that their power consumption does
not affect the regular functioning of the battery. Devices installed on tables or tripods can
be plugged into a power outlet.

Can the arm supports and robotic arms installed on the wheelchair obstruct doorways?
Can they be removed when going outside?

The devices designed for wheelchair installation are made to be as unobtrusive as possible.
Users can go about their lives as usual with the arm support on their wheelchair. Should it be
necessary, the devices can be removed from the wheelchair in a few minutes.

In most cases, these aids can be used from the age of 8 and up, depending on the child's size.
Arm supports or gripping aids offer various sizes of gloves and arm braces to fit each individual.

Is it possible to combine several technical aids for the arm?

Yes, of course. For example, one might use an arm support and a gripping aid together. The
most important thing is to find the right devices to meet the individual's specific needs. This
is especially true given that the devices do not need to be used 100% of the time.

Yes, most arm supports can be provided with palm or wrist supports. It is also possible to
consult an orthotist to have a custom orthosis made.

Depending on where you live, you might request a trial from a medical equipment installer or
from medical or public organisations that maintain a range of aids and devices. You can also
try the devices at distributor or manufacturer stands at relevant trade shows. In any case,
your occupational therapist or PM&R doctor will be best able to advise you on appropriate
solutions.

Is it possible to install arm supports on both arms? ¢

It is possible to equip both arms with mechanical arm supports that do not require a remote
control.
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HOW TO GO ABOUT GETTING
EQUIPPED WITH UPPER LIMB
ASSISTIVE DEVICES?

The steps for obtaining equipment can vary from country to country depending on
healthcare systems. In some cases, the buyer purchases and owns the technical aid, while in
others, it is rented or loaned and returned when no longer needed.

In any case, it is recommended to consult with an occupational therapist. Their role is to
determine the type of assistive device that best corresponds to the individual’s lifestyle and
personal preferences. The occupational therapist can also be present during device testing

and of course provide support during and after installation.

ASSISTIVE TECHNOLOGY DELIVERY:

STEPS & STAKEHOLDERS INVOLVEMENT
DIAGRAM ILLUSTRATING THE TYPICAL PATH TO DELIVERY FOR DEVICES IN FRANCE.

INITIAL
ASSESSMENT

EVALUATION

User goals & needs
Live environment
Functional skils

RECOMMANDATION

Functional specifications
to guide toward specific
AT types (mechanical,
electric, etc)

TESTING

At home orina
healthcare facility
Simulation of common
activities

PM&R specialist

Occupational Therapist

Occupational Therapist

Occupational Therapist
Provider
Caregivers & family

SELECTION

Choice of device

FUNDING

Insurance
Public funding
Private funding

ORDER/PURCHASE

— The assistive
technology device
with customisation

SET-UP

Delivery & fitting

User
Caregivers & family
Occupational Therapist

User
Provider
Occupational Therapist

User
Caregivers & family

TRAINING

Adoption of assistive
devices solution

MEASURE
& EVALUATION
Assessment of the

effects of assistive
device solution

MAINTENANCE &
FOLLOW-UP
Periodic verification

Repair if needed
Re-evaluation

Occupational Therapist
Provider
Caregivers & family

Occupational Therapist

Provider
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Each country has its own individual system in Europe. While the selection of assistive devices and
user training in France are primarily the responsibilities of the occupational therapist and the
installer, these same responsibilities are taken on by the municipalities. Ann-Lisbeth Hejberg, an
Occupational Therapist with a Master in Social Integration, who works at the National
Rehabilitation Center for Neuromuscular Diseases (RCFM) explains more:

Employees working at RCFM provide counselling and advice to people suffering from
neuromuscular diseases, their relatives, and professionals from local care settings.
Our patient base consists of people with Amyotrophic Lateral Sclerosis (ALS) and
other neuromuscular diseases including Duchenne muscular dystrophy (DMD), spinal
muscular atrophy (SMA) and fascio-scapulo-humeral muscular dystrophy (FSHD). We
set up meetings with families and local care providers where we provide information
about the disease, the different treatment options, and how to manage daily
activities. We also give advice on which assistive devices to use to compensate for
reduced functional capacity; however, we do not recommend any particular
products or brands. This role, along with funding, is filled by the local authorities. They
are also responsible for device training and follow-up with the patient.

, Occupational Therapist at the National Rehabilitation Center for
Neuromuscular Diseases (RCFM), Denmark.

- Some advice on getting to know different assistive devices and preparing patients for
their installation

Going beyond the theoretical qualities that these assistive devices are supposed to
offer. The device test allowed me to get a better sense of how the device worked,
understand it more fully, and convey my new understanding to the patient. Arm
movements are extremely complex because any one gesture is the result of a
combination of movements.

, Occupational Therapist at the University Hospital of Lyon, France.

The assessment and recommendation process is identical to that used for other
types of assistive devices. However, product knowledge remains essential. Indeed, it
is important to be familiar with the latest device innovations, to test each device,
and to explore their features. Without this, it is difficult to match the right technical
aid to the functional specifications for each individual. A clear understanding of the
advantages and disadvantages of each device is critical in ensuring we ask the
patient the right questions during the assessment.

I do not talk to them directly about it, but I try to pique the curiosity of the patients.
The assistive devices are all on display for patients to see: having them in cupboards
is pointless. In this way, even when patients come in for something else, the devices
can bring up questions. This allows them to find out more about the devices and
imagine themselves using them.

, Occupational Therapist at the New Technologies Platform, Raymond
Poincaré-Garches Hospital, France.
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ASSESSMENT FOR THE FITTING OF
UPPER LIMB ASSISTIVE DEVICES

ASSESSING FOR THE RECOMMENDATION
OF AN ASSISTIVE DEVICE

For this type of assistive device, there is an increasing tendency to use a top-down
approach, starting with the individual's activities, lifestyle habits, and preferences.
Integrating users' feedback into the recommendation process and adopting an ecological
perspective rather than focusing on physical limitations helps reduce the abandonment rate
of these assistive devices (Hocking, 1999).

1- USAGE

Assessing needs in terms of particular uses allows for:

» Prioritisation: For example, for one patient, using a computer might be more important
than eating. These choices will impact the direction of the assistive device.

» Gathering indicators for post-fitting assessment by targeting the most important
activities. For example, if an individual wants to use the device for fishing three times a
year, the well-being associated with this activity might take precedence over the
frequency of use criteria.

Some clinical scales for evaluating usage: COPM, MOHOST, LIFE-H
2 - ENVIRONMENT

Here, the specific conditions of the distant environment (flat, hilly, etc.) and the immediate
environment (specifics of the wheelchair, etc.) are determined.

These elements will affect the functionalities of the assistive device. For example,

a person living in a very hilly area will need greater ability to lock their arm support.

- Environmental assessment tools:

Assessment can be multimodal: photos, sketches, videos, tracking movements at home or
places of use, etc.

3 - MOTOR ABILITIES

These abilities should be related to usage: even if object manipulation is limited, the ability to
take and give an object may be very important.

The objective is to assess the arm as a whole:

« Potential pain

« Possible contractions or joint limitations

« Skinissues (possible allergies to contact with materials)
« Sensitivity (feeling at different points of support)

+ Movements: ability to move, manipulate objects
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- Clinical scales for evaluating motor abilities:

Some functional assessment of the upper limb, Orthopaedic assessment, 400 points
assessment, Block and Box Test, Jamar : dynamo + pinch, FIM, Minnesota, MFM, Nine Hole Peg
Test, Perdue Pegboard Test, Brooke Upper Extremity Rating Scale, CUE-T, Pain (VAS), Barthel
ADL Index, Myotools, Nepsy, Ecological situation observations, Preston, PUL, RULM

In routine care, the level of precision of clinical evaluations is largely sufficient. However, in a
research context such as a clinical trial, it is also possible to use instrumental assessments
like quantified movement analyses.

This assessment of usage, environment, and motor abilities results in the definition of
functional specifications.

Based on these specifications, the occupational therapist will then match the needs with
existing devices on the market.

ASSESSMENT OF THE ASSISTIVE DEVICE

The evaluation of the assistive device can occur at various times depending on usage and
how the patient is monitored: one week, three months, or one year following fitting. This step
evaluates the progress in performing activities with the assistive device (as opposed to
without), satisfaction, or improvement in quality of life.

The 2007 report by the National Authority for Health in France suggests that assessments
should take place in the environments where the device can be expected to be used. In this
way, the device’'s effectiveness can be assessed in relation to the individual's primary
activities.

- Clinical scales for Assistive device assessment:
« QUEST (Demers, 1999)

+ GAS Goal Attainment Scale (Krasny Pacini, 2013)
« COPM

« PIADS

Samuel Pouplin, Occupational Therapist, PhD, HDR
(Authorisation to conduct research).

Occupational Therapist at the New Technologies
Platform, Raymond Poincaré-Garches Hospital,
France since 2008. Associate Professor and Director
of the research unit at University of Versailles
Saint-Quentin. Instructor at the French Association
for Occupational Therapists (ANFE) on upper limb
assistive devices.

©Sam Vip - Harcourt
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, Licensed Occupational Therapist since 2004.

[ Work with children and adults with neuromuscular diseases and
‘ motor disabilities (cerebral palsy, malformation, etc.) at
©Aurélie Barriere Lyon’Public Hospital (CHU France).

How do you approach the subject of assistive technology for arm compensation with your
patients?

Supporting a patient fully means taking their environment, activities, interests, and abilities
into consideration. Before the implementation of an assistive device for the upper limb, we
first discuss the patient’s different objectives whether they be related to improvement,
compensation, or recovery. Only then do we talk about the different available devices and
how they work. This helps encourage the patient's participation in the process.

It's also important to clearly define the patient’s expectations as well as the device’s
capabilities so as to avoid disappointment or "excessive hope". An assistive device will not
replace an arm.

What tools and methods do you use for your assessments?

Having defined the patient's priority objectives related to their activities (using tools like the
COPM), we conduct an assessment. For this, we use scenarios that allow us to assess the
patient's functional abilities as well as more analytical assessments that highlight motor
skills such as different grip types, fine motor skills, grasping abilities, muscle strength, and
range of motion of the joints. If the patient's fine motor skills are weak, they may be limited
in their use of the device. If joint contractures are observed in the patient, it will be necessary
to adjust the maximum height of the arm support accordingly.

How do you organise the testing of assistive devices in your centre?

We organise dedicated open days for patients to test what are generally expensive devices.
We are fortunate enough to be able to offer a wide range of equipment to our patients. The
patients can then personally assess the pros and cons of each device.

If a test proves successful, we then loan the particular device to the patient. Ideally, this test
period is coordinated with the team supporting the patient as well as the occupational
therapist, who assists the patient in adjusting settings and getting to know the device.
During the open days, | focus on the predefined objectives of each patient. For example, if
the goal concerns feeding, we perform the activity with a plate and fork. | find it important
to engage in meaningful movements while maintaining a playful approach.

What do you think is the appropriate duration for the testing of an assistive device for arm
mobility?

It is common for hospital device tests to be promising, only for the device’s limits to become
apparent in the patient’s daily activities. My experience is still limited; however, | would
suggest a test period of at least a week. We should also remember that this test period also
allows us, as therapists, to refine our technical arguments for the funding application to the
MDPH (French administrative entity that provides support and services to individuals with
disabilities). 33



Advisor / Sales manager at Sarkow B.V. since 2009.
Background as a Physical therapist (The Netherlands).

©Arjan Sackers

What are the different steps in fitting a user with an arm support in the Netherlands?

As advisors, we are contacted by the occupational therapist of a person who has issues
with arm movements in his/her daily life: independent eating, raising a glass of water to your
mouth, putting glasses on your nose, etc. We ask the occupational therapist some questions
about the strength of the user’'s arm: Do they still have the possibility to raise their arm or to
grip with their hand? Do they have mobility aids, like a wheelchair or a tripod chair? In this way,
we know if we will have to fit our arm supports to an extra device.

Following this, we organise a meeting between the user, the occupational therapist and
ourselves. It generally lasts 90 minutes, and takes place at people's homes (or sometimes in
the rehabilitation centre). During this time, we try different kinds of arm support or eating
devices. When the user has chosen which device suits him/her, we note down all the tests we
have done. This document is sent to the insurance company, with a letter from the
occupational therapist, signed by the rehabilitation doctor.

During the installation of the device (taking around 90 minutes), we make sure to train the
user. We first support them with primary activities like eating, drinking and the different
functionalities of the device.

For instance, we teach them how to use the remote control, how to attach the brace on their
arm, or how to park the device. During this fitting, | think it’s also important to advise the user
to go slowly during the first days to avoid muscle pain as they won’t have moved their arms
for along time.

There are follow-up appointments three weeks after the delivery, one after three months (12
weeks), and then every six months. It is an opportunity for us to make small but necessary
changes to the installation (like adjusting the brace a little bit), but sometimes it's not
necessary. Arm supports are paid by community or insurance funds in the Netherlands, so we
are extra careful in ensuring that our products work as best as they possibly can for our
customers. This also explains why we also deal directly with after-sales services.
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Which information allows you to specify the right device for a user?

Everything starts with the user's goals, such as “I want to put on my clothes”. We draw up a
list of these and insured activities:

- body-related activities (independent eating, independent drinking, brushing your teeth,
combing your hair, touching your face, etc.)

- communication-related activities (using a phone, a tablet)

- security or moving-related movements (open doors, press the lift bottom, etc))

- care activities with the kids, or cooking, gardening. etc.

All the activities chosen by the user are rated from 1 to 5: one is not important, five is very
important (e.g. eating). These goals are what we test for during the trial.

It's important to say that hobbies are not always insured. But what about when a
hobby is more than a distraction for a person? A hobby can have a higher ranking than
your daily living activities. For example, If the ability to paint will have a significant
impact on quality of life, then painting will receive a high score. | have an example with
a lady who used to play cello professionally. Now, she plays especially for pleasure and
to work on her own emotions.

She plays two hours a day, something like that, but it had no longer been possible for
her to do that due to her condition. In her case, the insurance company understood the
situation and approved the funding. Now, she can do it again with an arm support. This
has brought much happiness to her life.

Then we choose an appropriate device from our range of arm supports according to
functionality and capability. The first question that we have to address is whether or not the
patient's situation necessitates an electric support or not. To do this, we do our best to
determine the extent to which the user needs to change their compensation force during
his/her activities. Other questions address the global stability of the user, the need for
support for horizontal movements and the potential need for a rotation lock.

This generally allows us to decide between an electric arm support or a manual one. It can
happen that the choice is not so clear, in which case, we try out a wide range of products.
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Testimony shared by team members of DAT Unit (Smart homes, Assistive Technology,
Occupational Therapy) of Fondazione Don Gnocchi centre in Milano, Italy:

Physiatrist (PMR)

Occupational therapist

Biomedical Engineer, SIVAlab (Innovation in Assistive Technology) and SIVA Portal coordinator
SIVALab Computer specialist, specialised in smart home editorial in the SIVA Portal team

SIVALab Biorobotics Engineer, specialised in robotics, editorial team in the SIVA Portal

The Fondazione Don Carlo Gnocchi is a comprehensive rehabilitation network with centres
located throughout Italy. Among these, 12 centres propose a SIVA service: “Assistive
Technology Information and Assessment Services”. Multidisciplinary rehabilitation
teams—including physicians, psychologists, therapists, engineers, and IT specialists—work
collaboratively to support independence in patients with motor or cognitive impairment
caused by conditions such as multiple sclerosis, Parkinson's disease, neuromuscular diseases,
cerebral palsy, and coma. Rehabilitation is provided both to inpatients, outpatients and home
patients.

SIVALab, part of the DAT Unit, also manages the SIVA web portal, a systematic and
up-to-date review of assistive technology products available in Italy. This portal provides
information and suggestions on devices that can improve independence, quality of life and
daily activity participation rates of people with disabilities.
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SIVA rehabilitation pathways always start with a clinical evaluation, carried out by a
physiatrist. The clinicion prescribes the rehabilitation plan (including treatments like
physiotherapy, occupational therapy, assistive devices assessment) and shares it with the
patient and the team of professionals. This team-based approach is particularly important
when complex assistive devices (ADs) are needed. SIVA centres have showrooms where
therapists can evaluate patients testing different assistive solutions. The largest showroom
is in Milan, with mobility, communication, IT accessibility, environmental control ADs. For upper
limb support, the showroom lacks robotic arm aid: products available assist patients along
the horizontal axis only, static arm supports, like tables, and table-mounted dynamic
supports are used for evaluations and occupational therapy activities.

SIVA Team's goal is to find the right device for each individual. This can be challenging
because some devices, while seemingly useful, can lead to frustration rather than support.
The key is to co-decide with the user and involve formal and informal caregivers in the
evaluation, keeping the user’s needs as the priority. Devices must be useful, easy to manage,
lightweight, affordable, and user-friendly to ensure user independence. AD adoption also
depends on the user’'s and caregivers' relationship with technology. Proper control,
configuration, and mode-saving capabilities are essential.

The complexity of replicating upper limb functions is a major factor. The upper limbs, in
general, and the hands, in particular, perform complex activities compared to the lower limbs.
In particular, in terms of movement, while a lower limb device needs to support more limited
and less precise actions, upper limb solutions should also take into account the need to grip
and handle objects. Creating lower limb ADs can be easier because some of them (e.g.
wheelchairs) replicate lower limb function rather than their movement. On the other hand,
ADs assisting lower limb movement like exoskeletons are very complex in the context of
autonomous daily living activities and are mostly used with the assistance of a caregiver.

Upper limb devices assisting in carrying out daily activities need to be very complex, making
them harder to design, and more complicated to use and perceive naturally.
As for all ADs, especially upper limb ones, the assessment requires both an accurate
evaluation of the residual and potential capabilities of the patient, as well as a careful
customisation of the device that must respond to current and future needs.
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French, 52 years old

Emmanuelle lives with motor neuron disease and has
been using an electric meal aid since 2020.

©Quest France

| discovered the electric assistive eating device at an event organised by AFM Téléthon
focusing on assistive devices for upper limb compensation. | thought it was worth trying to
be independent whenever | wanted; this has always been my philosophy.

| don't use it every day. It depends on the circumstances, who I'm with, and what the meal is.
For example, if | have guests at home, I'll use it because | have time; it's a social occasion, and
| don't mind if the meal cools down a bit. It allows me to eat alone without someone else
intervening. If I'm alone at home and | prefer to eat hot food, it's quicker to eat with my
caregiver. When | visit friends, | often use my assistive eating device because it's very easy to
transport. | haven't tested it in restaurants yet, but I'm sure that would be entirely possible.

Eating with the assistive eating device aid is a special moment for me. When someone else
feeds you, they are of course next to you, which creates a certain pressure. Often people will
feed you at their own pace, so you have to eat faster and you can't really savour the meal or
choose what you eat. Choosing what you eat is instinctively very important to all of us. With
the assistive eating device, it's just you with your meal; it's a pleasure you share with
yourself. You eat at your own pace. You don't have to ask anyone, and most importantly, you
can eat at the same time as others instead of waiting for your caregiver while watching your
loved ones start their meal. And it's fun; you can play with food textures, pick at a slice of
sausage, scoop up some Smarties—it's really quite enjoyable!

Being able to eat without the help of others is crucial, and it's relatively affordable. Just

because you have a device doesn't mean you have to use it all the time. You can tailor it to
your liking.
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French, 38 years old

Noémie lives with SMA and has been using a robotic
arm since 2018.

©Cyril Douillet

My robotic arm is installed directly on my wheelchair, so I use it every day. Using it is very
intuitive and easy. For example, | drink with it all the time, and now | don't like anyone else
helping me drink. My robot opens up opportunities because | can press the buttons for all the
elevators in town. | can also open certain doors and use intercoms.

When an assistive device like this comes into our lives, it allows us to do things that had
become impossible for us. This freedom is provided not only to the person equipped with the
robot but also to their entire entourage. My family members realised they no longer needed
to carry out certain tasks for me, which relieves them of the additional burden.

My sense of safety has been strengthened. | use it a lot to hold onto things, by holding it
against me. I'm not able to remove my seatbelt by myself, but with the robot, | can decide
whether to keep the seatbelt close to me or to move it away. When | don't have the robot
(for maintenance reasons, for example), | feel a great sense of loss and insecurity.

But what interests me the most about this assistive device is its use in social activities. My
robot is particularly useful in this regard. If | go out for lunch with friends, | can go alone. When
I want to give a gift, it's placed in the robot's grip so | can give it myself, which gives me great
joy. | can also participate in games, which is something | couldn't do before being fitted with
the device. Whether it be playing board games or simply teasing others with the arm, | can
take control. | get a lot of fun out of it and it makes me feel good.

| have the same relationship with my robot as | do with my wheelchair: it's an extension of
myself. It's part of me.

| believe that there's important work to be done in familiarising people with robotic arms.
First, with people with disabilities, who understandably fear losing human assistance after
being fitted with a device. And secondly, with healthcare professionals, who tend to think only
in terms of limits: whether a person can or cannot do something. In my opinion, this simplistic
approach is limiting because it doesn't leave room for learning. | think it would be better to
identify opportunities for the person to develop skills and to work out how to support their
development.
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Jonas was fitted with an arm support through a consultation dedicated to paediatric upper
limb compensation at the University Hospital of Clermont-Ferrand. The occupational
therapist helped him test various devices, first during the consultation and then at home.
Jonas first tried a mechanical arm support, but it was insufficient for his strength so he
decided to choose the electric one.

During the installation on his wheelchair (which can stand up), the principal adjustments made
related to positioning. We made some minor tweaks to ensure the armrests were at the
correct height and angle. Once these adjustments were completed, he was ready to go. The
end result is very minimalist and doesn't protrude from the wheelchair at all, staying in line
with the initial structure. This is of course crucial for passing through doorways.

During the first week of use and especially the first few days, he experienced some pain.
Since then, he has regained mobility in his arm: the arm support functions like daily physical
therapy. Interestingly, he can no longer move his other arm, which remains immobile, but the
arm fitted with the device can reach above his head.

He uses the device throughout the day: he gets up, places his arm in the device, and doesn't
remove it until he goes to bed at night. His life has changed significantly since the fitting of
the device as he can now eat, drink, perform daily tasks, and put on his headphones by
himself. This has greatly increased Jonas's independence and autonomy.

As a parent caregiver, we can now share a meal together at home or at a restaurant without
my helping him. He does everything by himself. | no longer have to adjust his glasses or
scratch his head—those countless little actions that we take for granted. Being able to do
them on your own changes everything!

| believe it's crucial to consider fitting a device as early as possible, especially when the child
starts feeling some heaviness in his or her arm. This helps preserve shoulder mobility and

allows the child the time to get used to the device.

What could further improve Jonas's mobility would be to fit both his arms with assistive
devices!
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INPUT FROM ELECTRIC ARM
SUPPORTS USERS

“ Thanks to the independence gained with the arm support, | no longer feel as
handicapped as before. | can eat, drink, and grab everyday objects by myself. |
especially appreciate being able to adjust it to the height | want.

Bernhard, 24 years old, German, living with Duchenne muscular dystrophy.

“ The arm support enables me to take care of myself independently, like brushing my
teeth and styling my hair. With it, | feel almost like before, back when | didn't have ALS.

Beate, 44 years old, German, living with ALS (Amyotrophic Lateral Sclerosis).

| use my arm support for painting, model-making, drinking, and smoking. It allows me
to rely less on my caregiver and to focus on my hobbies again.

living with Duchenne muscular dystrophy.
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ENHANCING TRUNK FUNCTION AND
INDEPENDENCE WITH UPPER-LIMB
ASSISTIVE DEVICES

By
Dr Shin-Yi (Chloe) Chiou - Associate Professor in Motor

control and Rehabilitation; University of Birmingham (The
United Kingdom)




Upper-limb assistive devices are crucial not only for enhancing arm movement but also for
improving posture and core muscle strength, leading to greater independence and increased
participation in physical activities. These devices stabilise and support arm movements,
helping to engage the trunk muscles that maintain balance and enable coordinated actions.
When the arms move, the trunk naturally supports them, providing a stable base. However, if
upper-limb function is impaired by injury or neurological conditions, trunk muscle engagement
decreases, leading to weakened muscles and reduced stability. This lack of engagement
disrupts the normal movement between the arms and trunk, potentially causing
compensatory movement patterns that can strain the musculoskeletal system.

Restoring upper-limb function through rehabilitation, therapy, or assistive devices helps
re-engage the trunk muscles, promoting normal arm-trunk movement and supporting
efficient biomechanics. Upper-limb assistive devices, such as exoskeletons and robotic arms,
are particularly effective in improving arm-trunk movement by providing external support and
stability. This support allows users to perform more controlled arm movements, reducing
unnecessary trunk motion and conserving energy. Improved arm-trunk movement is essential
for daily tasks like dressing and cooking, which require the simultaneous use of the upper
limbs and trunk.

By facilitating proper arm movements, upper-limb assistive devices encourage the activation
of trunk muscles responsible for stability and balance. For instance, research shows that arm
exercises can increase the activation of neural pathways to the trunk muscles in individuals
with spinal cord injuries, who often have difficulties in voluntarily activating these muscles (1).
Over time, this repetitive muscle activation strengthens the trunk, enhancing performance in
activities requiring reaching and improving postural stability (2), leading to greater functional
independence.

Using upper-limb assistive devices can also enhance core muscle strength. Many of these
devices are designed to promote an upright posture, consistently engaging the abdominal
and lower back muscles. This engagement is vital for building and maintaining core strength,
which is fundamental for overall body stability and functional independence. As users gain
more control and strength, they can perform a wider range of daily activities without
assistance. This independence extends to personal care, household chores, and recreational
activities, enabling individuals to lead more active lives.

Furthermore, these devices encourage greater participation in physical activities by
fostering functional independence and enhancing physical capabilities. Users who feel more
stable and capable are more likely to engage in exercise, inclusive sports, or simple outdoor
activities like gardening. Physical activity is crucial for overall health, improving cardiovascular
fitness, and preventing conditions such as obesity and diabetes. By enabling individuals to
participate more fully in these activities, upper-limb assistive devices contribute to a holistic
approach to health and well-being, encouraging a more active and fulfilling lifestyle.

In conclusion, upper-limb assistive devices provide a comprehensive approach to improving
arm-trunk movement, trunk control, and core muscle strength. These improvements lead to
increased functional independence and greater participation in physical activities,
significantly enhancing the quality of life for users. The benefits extend beyond physical
health, fostering self-confidence, social engagement, and psychological well-being, making
these devices invaluable for achieving a more active and independent life.
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Her research focuses on leveraging shared neural
circuits between the arms and trunk to restore trunk
control and stability. She also explores therapeutic
exercises involving the upper extremities to enhance
trunk function, particularly after spinal cord injuries.
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PERSPECTIVES & PROPOSITIONS
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Yara Peterko - Master of Science, Occupational Therapist
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Literature suggests that mobility devices include both lower limb as well as the upper limb
mobility (Cowan et al 2012: Zallio & Ohashi 2022), this makes it harder to distinguish statistics
in the development of both areas. While assistive devices for lower limb mobility are well
known and established, the same can not be said for upper limb technologies. This is also
evident in the Global indicators of assistive technology use amongst occupational therapists
- report of WFOT (2019), where assistive devices for upper limbs are notably absent from the
categories of described products within the past 12 months. This gap raises the question:
why is there a disparity, and what can be done to change this?

Given the broad nature of the field, | will focus on orthotic devices in combination with
electronic components and adaptive equipment. There are several factors making assistive
devices for the upper limb especially difficult to customise to the individual's needs.
Components that mainly influence the use of devices are the size, the weight, the
accessibility and also their ability to be used independently by the client (Hays et al 20230,
Kabir et al 2023).

This insight was reinforced during my Master’s Degree in Health Assisting Engineering at FH
Campus Wien, where interdisciplinary teams assessed multiple assistive devices and direct
client interactions. The main objective of the program was that therapists and other medical
personnel would understand the thought processes and abilities of the technicians better
and that technicians would learn more about clients' needs and different disabilities and
challenges.

One key finding was that the weight of many devices, primarily due to the battery, was too
high for users to benefit from them. For example, we assessed gloves designed to support
grip strength but could not recommend them because their weight might have caused pain
in other parts of the arm. Another issue was that intended users often could not operate the
devices independently due to small buttons, strong Velcro without gripping points, or push
buttons that were too difficult to press.

Collaboration between therapists and technicians was crucial in identifying these areas for
improvement. Technicians were often unaware of the issues, while therapists lacked the
technical knowledge to implement necessary changes. Therapists were more advanced in
client interviews and engagement than the technicians and also had a better understanding
of the technical aspects of the products than the clients themselves. Therefore, having
therapists as the link between clients and technicians was essential.

And this is where one of the keys lies for future developments in the field. There needs to be
interprofessional collaboration to make sure that the devices actually benefit the target
population (Hays et al 2023: Wei Qi Koh et al 2024).

The World Health Organization (WHO) has recently highlighted the importance of developing
more inclusive and effective assistive technologies. Their guidelines recommend increased
research and evidence-based practices (EBP) to guide developers and therapists.
Emphasising on how user-centred design and iterative testing with real users can significantly
enhance the efficacy and adoption of upper limb assistive devices (WHO, 2022). Therapists
need to be involved in the development process to serve as the crucial link between the
client or end-user and the technicians, ensuring that the needs of the users are adequately
addressed.
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Not only developers and professionals, but also professional associations and policymakers
are called upon to contribute to the ten recommendations for the successful integration of
assistive devices, as outlined by WHO (2022). They are challenged to invest in
evidence-based policies, raise public awareness, and support professionals through
continuous professional development (CPD) opportunities.

These CPD opportunities could include access to online courses such as the WHO Training on
Assistive Products (TAP) or the Assistive Technologies Programme developed by ReLAB HS
and Physiopedia. Additionally, in-person training and company demonstrations are valuable,
often offered in combination with congresses and exhibitions, providing insights into the
available possibilities. Many companies support their product development through research,
making it worthwhile to actively utilise databases for searching related journal publications in
the field. Providing these opportunities for healthcare professionals and supporting them
with platforms for exchange can actively contribute to Recommendation 3: “Enlarge,
diversify, and improve workforce capacity” which states that the knowledge, skKills,
motivation, attitudes, and deployment of personnel working in the assistive technology
sector are keys to success (WHO,2022).

To further progress, it is essential to integrate these WHO suggestions into practical
applications. This involves fostering collaborations between researchers, developers, and
therapists to ensure that new technologies are not only innovative but also practical and
accessible for end-users. Developers should prioritise the unique challenges faced by upper
limb device users, incorporating feedback and data from diverse populations to create
adaptable and user-friendly solutions.

By embracing a multidisciplinary approach and adhering to WHO guidelines, coupled with
active participation in professional associations and continuous learning, we can develop
assistive devices that truly meet the needs of those who rely on them. This will significantly
enhance their quality of life and independence.
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A number of strategies are emerging in response to the dual objective of improving access
to assistive devices for arms and facilitating their use.

Training to allow home use of the device

The need for training on how to use assistive technology is often overlooked but is a critical
step in facilitating the adoption and integration of the assistive device into the daily life of
both the user and caregiver. Health professionals play a vital role in ensuring that individuals
take ownership of their devices, thereby preventing misuse, frustration, or non-adoption.

Improving financial accessibility using multiple strategies

From financial assistance programs, healthcare systems reimbursement, provision of
equipment pools, review of profit margins to the ability to test devices over a long period,
there are many ways that access to devices can be facilitated. Healthcare professionals,
manufacturers, installers and associations are actively working to implement solutions and
advocate for these proposals to public authorities. Might the next step be learning from and
replicating effective strategies in various European countries?

Involving users in product design

Individuals with limited mobility know themselves what is truly useful to them. Including users
in the development of assistive technologies would therefore seem essential. However,
questions remain as to what the right approach for co-design might look like. Similarly, the
best methods to maximise user involvement, gather opinions impartially, and include
caregivers are yet to be determined.

This area requires more discussion among handitech manufacturers to improve practices.

Developing more innovative devices to meet specific needs

The specific needs of the disability sector have always driven innovation. Recent advances in
robotics and artificial intelligence are now opening new possibilities in the field of assistive
technologies, and particularly in arm support. The challenge for engineers is to design lighter
products that can be adapted to each individual. This includes the possibility of fitting both
arms, implementing more intuitive control modes, and creating solutions that combine arm
and hand assistance. The challenges ahead are both numerous and exciting!

Do you have any questions after reading this guide? Do you have insights that you would like
to share with us?

Contact us at

Would you like to see and experience these devices in action?

You can find us, along with other manufacturers or distributors, at trade shows dedicated to
assistive technologies for disabilities. Visit the pages below to learn more.
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MANUFACTURERS

e Armon Products B.V

De Nestel 7

5107 RL Dongen

The Netherlands

Email: info@armonproducts.com
www.armonproducts.com

e Assistive innovations

Assistive Innovations bv

Kervel 4

6942 SC in Didam

The Netherlands

Email: info@assistive-innovations.nl
www.assistive-innovations.com

e Bioservo

Bioservo AB
Torshamnsgatan 35

164 40 Kista

Sweden

Email: info@bioservo.com
www.bioservo.com

o DESINLLC

714 East Monument Ave
Dayton, OH 45402

USA

Email: service@meetObi.com
www.meetObi.com

e Focal Meditech
Droogdokkeneiland 19
5026SP Tilburg

The Netherlands

Email: info@focalmeditech.nl
www.focalmeditech.nl

e Kinova Europe GmbH
Assistive Technologies

Vorderbreitenthann 150, 91665 Feuchtwangen

Germany
Email: assistive@kinovarobotics.de
www.assistive.kinovarobotics.com

» Neater solutions

12 Burlington Road
Buxton

Derbyshire

SK17 QAL

United Kingdom

Email: info@neater.co.uk
www.neater.co.uk

e ORTHOPUS

Le Karting

6 rue Saint Domingue

44200 Nantes

France

Email: usercare@orthopus.com
www.orthopus.com
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A FEW EVENTS WHERE YOU CAN
DISCOVER ASSISTIVE ARM DEVICES

BELGIUM - DENMARK FRANCE

« REVA « Health & Rehab Scandinavia « Autonomic
« Handica

GERMANY ITALY THE NETHERLANDS

+ Irma - International + Exposanita + VeineDagen
« OTWorld - International
+ REHACARE - International

- SWITZERLAND THE UNITED KINGDOM

e Swiss Abilities « Noidex & PMG

HOW TO STAY UPDATED ON THE
LATEST DEVELOPMENTS

ORTHOPUS works to create awareness and provide information around the topic of assistive
devices. With this objective, we produce webinars, tutorials, articles, and infographics to
share information about devices, new developments, and to help foster exchanges within the
user community.

We freely share this content in our newsletter (in both English and French) as well as our
in-house monitoring of technological innovations from the area of disabilities generally. if you
wish receive this content directly in your mailbox (approximately every 2 months), you can
subscribe to our newsletter with the following link :

https://bit.ly/ORTHOPUSnhewsletter
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GLOSSARY

ALS - Amyotrophic Lateral Sclerosis (or Lou Gehrig's Disease)

This neurodegenerative disease causes degeneration of motor neurons. It results in muscle
wasting and progressive paralysis of the muscles that control movements, as well as the
impairment of speech production and swallowing.

Atrophy
Muscle wasting, referring to the decrease in volume or size of a cell, tissue, organ, or limb.

Compensatory Force

The compensatory force in arm supports maokes up for the missing strength. The
compensation can come from either a mechanical mechanism using springs or an electrical
mechanism using a motor. This compensatory force can be adjusted based on the person's
arm weight. The goal is to reduce gravity enough to facilitate movement without requiring the
exertion of effort in lowering the arm.

DMD - Duchenne Muscular Dystrophy

Duchenne muscular dystrophy is a neuromuscular disease that causes progressive muscle
weakness due to the absence of the protein dystrophin. This condition appears in childhood,
primarily in boys, and progresses gradually: initially affecting the skeletal muscles, then the
leg muscles, and eventually the arm and trunk muscles.

Dystrophy
Cellular or tissue abnormality resulting from poor development or metabolic degeneration.

Incidence
Incidence is the number of new cases of a disease per 1,000 people in a year.

ISO Standard

ISO standards are international references that help companies establish and adhere to
levels of quality management and service provision. ISO 9999 establishes classification and
terminology for assistive products designed for people with disabilities.

MSD - Musculoskeletal Disorders

Musculoskeletal disorders (MSDs) affect |oints, muscles, and tendons. The most commonly
affected body parts are the back and upper limbs (wrist, shoulder, elbow) and less frequently
the lower limbs. Repetitive motions or heavy lifting in professional activities can trigger the
onset of an MSD.

MS - Multiple Sclerosis
Multiple sclerosis is a degenerative autoimmune disease of the central nervous system. The
immune defence system, which usually fights against viruses and bacteria, attacks myelin,
which surrounds and protects nerve fibres. Multiple sclerosis leads to the loss of strength and
sensitivity in the limbs.
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GLOSSARY

Occupational Therapist

An occupational therapist is a health professional who works in hospitals, rehabilitation
centres, social centres, or in his or her own private practice. They specialise in the relationship
between an individual's activity (or occupation, in line with international terminology for
occupational therapy) and his or her health. Typically, they will work with an individual to help
him or her perform specific activities. An occupational therapist’s goal is to reduce or remove
situations in which an individual suffers from disability. This can be achieved through
rehabilitation, provision of assistive devices, and home modifications.

Orthotist-Prosthetist

An orthotist-prosthetist is responsible for the design, adaptation, and manufacture of
prostheses and orthoses. In direct contact with the patient, they create custom devices
that correspond to the individual's specific needs and lifestyle. For example, they might
create an orthosis with specific support at the wrist for users of arm supports.

Physical Medicine and Rehabilitation (PM&R)

This medical specialty provides rehabilitation and readjustment care after illness, injury, or
surgery. Its role is to restore or maintain functional abilities and quality of life through
medications, rehabilitation, and assistive devices. The PM&R physician designs and supervises
rehabilitation programs that are then carried out by multidisciplinary teams (occupational
therapists, physical therapists, psychomotor therapists, orthotists, etc.).

Prevalence
Prevalence is the proportion of individuals with a disease at a given time in a given population.
It includes both new and old cases.

SMA - Spinal Muscular Atrophy

Spinal muscular atrophy, related to the SMN1 gene (or SMN) is characterised by the
degeneration of motor neurons, the nerve cells that transmit movement commands to the
muscles. This degeneration results in generalised muscle weakness and wasting.

Stroke - Cerebrovascular Accident (CVA)

A stroke, or "brain attack," is the sudden loss of one or more brain functions caused by ¢
sudden interruption of blood flow within the brain, or the occurrence of an intracerebral
haemorrhage. Following a stroke, patients may suffer mobility impairments, the most
well-known being hemiplegia (paralysis of one side of the body).
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A warm thank you for your interest!
Do you have any questions after reading this guide?

Do you have insights that you would like to share with us?
Contact us at usercare@orthopus.com

* Handitech solutions for everyone




