
VU Research Portal

Dynamic Support for Trunk and Neck for Persons with Progressive Muscle Weakness
related Disorders
Mahmood, M.N.

2019

document version
Publisher's PDF, also known as Version of record

Link to publication in VU Research Portal

citation for published version (APA)
Mahmood, M. N. (2019). Dynamic Support for Trunk and Neck for Persons with Progressive Muscle Weakness
related Disorders. [PhD-Thesis - Research and graduation internal, Vrije Universiteit Amsterdam].

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

E-mail address:
vuresearchportal.ub@vu.nl

Download date: 24. May. 2023

https://research.vu.nl/en/publications/a8c69c9c-7b5f-46fe-9376-3b9df356d50b


Abstract - English 

 

In this thesis, the design, realization and evaluation of a trunk orthosis and a neck orthosis  

for people with degenerative muscle weakness diseases are presented. These people 

gradually lose the ability to use different muscles of their body. Consequently, they lose the 

ability to stabilize their trunk and head against gravity. This hinders them to effectively 

perform different daily activities. The orthoses presented in this thesis aim to support them 

to move their trunk and neck with relative ease and maintain stability while seated.  

 

This study aimed primarily to assess the effectiveness of the trunk orthosis and the neck 

orthosis in terms of reduction of muscle activity of low back muscles and neck muscles. This 

can directly be linked to reduction of loading of these muscles. For both orthoses, first a 

tests were carried out with healthy participants (10 participants in each trial) followed by 

similar tests with people with Duchenne muscular dystrophy (DMD) and spinal muscular 

atrophy (SMA) (3 DMD participants for the trunk orthosis and 3 SMA and 1 DMD participant 

for the neck orthosis). The experiments mainly comprised of maintaining a constant posture 

of the trunk and neck for a certain amount of time at different orientation angles (usually 

between 0-40 degrees) in both with and without the orthosis conditions. Additionally, some 

functional tasks were performed as well as a dynamic task where subjects tracked a target 

moving on a screen by head motion. Electromyography (EMG) signals from targeted back 

and neck muscles were measured to estimate activation levels and motion capture systems 

were used (inertial sensors and infrared cameras) to record the movement of the 

participants during the experiments.   

 

Wearing the orthoses resulted in reduction of muscle activity for both trunk and neck 

muscles in healthy participants (up to 2% of Maximum Voluntary Contraction (MVC) 

reduction on trunk muscles and up to 1.5% MVC reduction on neck muscles). However for 

participants with DMD and SMA the result varied in quite a big range (between increase of 

1% to reduction of 22% MVC in back muscles for trunk orthosis and between  increase of 2% 

to reduction of 6% MVC in the most important neck muscle for neck orthosis) depending on 

the physiological condition and disease progression level of individual participants. No pain 

or discomfort was reported by any of the participants during any of the experiments.  

 

The outcome of the current study suggests that the trunk and neck orthosis have the 

potential to benefit the target patient groups. The orthoses presented in the current study 

and their working principles could be used as a solid base while developing orthoses for 

people with degenerative muscle weakness diseases.  However, such development in the 

future should focus more on individual user requirements  as well as aesthetics and comfort 

on top of functional working principles.   
 

 

 

 

 

  


