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The experiment has two primary outcome measures relating directly to the quality of
prosthetic control: 1. Force reproduction error, 2. Force variability.

Force reproduction error: The differences between the reference force/displacement and the
reproduced force/displacement of the control cable indicates the capability of a subject to
perceive and control the required force/displacement.

<br><br>

Force variability: the standard deviation of the reproduced force/displacement indicates the
capability of the subject to control the required force/displacement.

Toelichting onderzoek

Achtergrond van het onderzoek

Rationale: Nowadays 20 - 40 % of the arm amputees decide not to wear a prosthesis. Of
those who wear a prosthesis 40 -60% do not to use the full functionality the prosthesis offers.
Users of a shoulder controlled body powered prosthesis complain about the shoulder harness
cutting into the arm pit and about the tiresome use of the prosthesis. Recent research
showed that the operating forces of commercially available prostheses are (too) high.
Therefore, operation forces need to be lowered. On the other hand, operation forces getting
too low may result in a loss of perception and of control. This research will investigate which
operating forces can be perceived and controlled best by the users. Additionally the influence
of different cable displacements on the best operating force will be investigated.
Furthermore, the maximum operating forces will be measured to indicate whether the user's
physical capacities will influence the preference of operating forces. The results of this study
will be used as requirements for a new physiological prosthesis control system which will be
designed to match the capacities of the user to the demands the user puts on the prosthesis
to enable execution of ADL (activities of daily living).

Objective: The main objective of this study is to find cable operation forces and
displacements which can be perceived and controlled best by a prosthetic user. The
secondary objective is to relate the physical capacities of the subjects/users to the outcome
measures of the main objective. Furthermore the outcome measures of the main objective
should be supported by subjective data from surveys.

Onderzoeksopzet

The experiment of approximately 2 hours is conducted during one appointment with the
subject.

Onderzoeksproduct en/of interventie

Subjects: A total of 25 subjects with a trans-radial deficiency will participate in the
experiment.
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Intervention: This experiment is designed to give insight into the quality of control of a body
powered prosthesis and, more specifically, to determine the cable force and displacement
associated with an optimal level of control, which are expressed as the primary outcome
measures force reproduction error and force variability.

The experiment consists of a force reproduction task using a prosthetic simulator consisting
of a hard socket and a shoulder harness which are connected by a Bowden cable. The hard
socket end of the Bowden cable is connected to a spring. The spring can be exchanged with
other springs of different stiffness to investigate different force- displacement-configurations
in different trials.

Reference force levels vary between 10 and 40 N and are each presented in combination
with a cable displacements ranging between 0 and 80 mm. First, subjects’ maximum
voluntary contraction level (MVC) will be determined. Next, the subjects performs a series of
force reproduction trials. Each trial consists of (visually) matching a reference force shown on
a laptop screen and repeating this without visual feedback. Between the trials, subject are
requested to fill in a NASA TLX questionnaire and colour a body map at the places they might
feel discomfort. Finally, another MVC measurement is taken.

Forces and displacement are measured at the control cable of the prosthesis simulator using
a force and displacement sensors and provide the input for the primary outcome measures.

Duration of experiment: The experiment will last approximately 2 hours including breaks.

Contactpersonen

Publiek

Delft University of Technology
BioMedical Engineering - 3mE
Mekelweg 2

Mona Hichert

Delft 2628CD

The Netherlands

Wetenschappelijk

Delft University of Technology
BioMedical Engineering - 3mE
Mekelweg 2

Mona Hichert

Delft 2628CD

The Netherlands
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Deelname eisen

Belangrijkste voorwaarden om deel te mogen nemen
(Inclusiecriteria)

In order to be eligible to participate in this study, a subject must meet all of the following
criteria:

* Amputation level: below elbow / trans radial
* Age: older than 18 years

* No co-morbidities interfering with study requirements, such as joint diseases, muscle
diseases, pulmonary or cardiovascular diseases, or psychiatric diseases.

Belangrijkste redenen om niet deel te kunnen nemen
(Exclusiecriteria)

A potential subject who meets any of the following criteria will be excluded from participation
in this study:

- younger than 18 years
- mentally incompetent
- Neurological problems concerning upper extremity or torso

- Motor problems concerning upper extremity or torso

Onderzoeksopzet

Opzet

Type: Interventie onderzoek
Onderzoeksmodel: Parallel

Toewijzing: N.v.t. / één studie arm
Blindering: Open / niet geblindeerd
Controle: N.v.t. / onbekend
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Deelname

Nederland

Status: Werving nog niet gestart
(Verwachte) startdatum: 01-07-2013

Aantal proefpersonen: 25

Type: Verwachte startdatum

Ethische beoordeling

Positief advies

Datum: 20-06-2013
Soort: Eerste indiening
Registraties

Opgevolgd door onderstaande (mogelijk meer actuele) registratie
Geen registraties gevonden.

Andere (mogelijk minder actuele) registraties in dit register

Geen registraties gevonden.

In overige registers

Register ID

NTR-new NL3875

NTR-old NTR4072

Ander register : METc 2012.251

ISRCTN ISRCTN wordt niet meer aangevraagd.
Resultaten

Samenvatting resultaten
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N/A
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