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Background

Objectives of the Study

The EU-project “Tools for Brain-Computer Interaction” (TOBI) aims at developing practical technology for noninvasive brain-computer interfaces (BCI) combined with other assistive technologies (AT) in the domains of
communication, environmental control, entertainment and grasping (orthosis). An important concern of TOBI is
the close integration of people with disabilities (end-users) and professional users (AT experts and caregivers) in
the project. For assessment of the most urgent needs and requirements regarding new ATs, users from different
European countries were investigated.

Material

Participants: End-Users
End-users (N=77, 23 female; mean age 43.3 ± 13.6,
range 19-71 years) were from Austria (12%), Italy
(41%), and Germany (47%) and diagnosed with
neurological/neuromuscular diseases (47%), spinal
cord injury (37%), or cerebrovascular disorders
(16%). Diagnoses dated back on average 15 years
(SD±14.9, range 1-53). The end-users showed a high
degree of impairment that is, they represented
potential BCI-users.

TOBI Short Questionnaire:
Disabled end-users were asked
• to rate their satisfaction with current AT
solutions in the domains of mobility,
manipulation, communication, computer access,
and environmental control on a four-point Likert
scale (1=“not at all satisfied”, 4=“very satisfied”)
• to indicate whether they had or wanted
independent access to devices for communication and entertainment.
Professional users and disabled end-users were
asked
• to rate the importance of various aspects of AT
on a four-point Likert scale (1=“not at all
important”, 4=“very important”). The aspects
were chosen on the basis of the “consumer
based criteria for the evaluation of assistive
devices” developed by Batavia and Hammer [1].
Professional users were additionally asked to
rank the three most important aspects.
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3. the requirements (characteristics from the product
or solution) of end-users with disabilities and
professional users (AT-experts and carers) with
regard to new assistive technology.

Participants: Professional Users
AT-experts (N=26) were from six European countries
and had experience in working with all kinds of
disabilities. Their areas of expertise were
communication aids (N=16), ADL/orthosis (N=6), and
environmental control (N=4).
Carers (N=22, 36% personal assistants, 32% care
givers, 32% other) from Germany (68%) and Italy
(32%) spend on average more than 5 hours daily in
assisting/care giving (M=5.36, SD±2.17).
Both groups of professional users showed a high
degree of experience in their professions (years of
experience: AT experts: M=9.92, SD±7.45; carers:
M=12.50, SD±8.08).

All three groups of participants chose the following
four aspects as most important for new ATs:
“functionality”, “ease of use”, “possibility of
independent use” and “adaptability to the specific
situation of the end-user”. Both, end-users and ATexperts rated “functionality” as the most important
aspect, while carers rated “ease of use” as most
important. These findings were supported by the
results of the ranking of the three most important
aspects: 50% of the AT- experts rated “functionality”
most important while 59% of the carers did so for
“ease of use”.
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2. end-user needs regarding access to devices for
communication and entertainment

User Requirements

Participants with major impairment (N=19) were in a
worse situation. Depending on the device 16%-63%
of these participants had no independent access
and wished to use AT to get access to the different
devices for communication and entertainment. For
the less impaired participants (N=58) only 5%-16%
did not have and would have liked to have access.
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entertainment. However, depending on the device
10%-22% would have liked to have access to
different devices for communication and entertainment and even more (13%-30%) would have liked to
use AT for this purpose.
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In the different domains of independence between
30% (manipulation) and 95% (mobility) of the
participants used AT. Satisfaction in these domains
was rather high. However, of those who were using
AT in the particular domains, between 8% (mobility)
to 30% (manipulation) were dissatisfied with their
current
solutions.
Primary
reasons
for
dissatisfaction were “functionality” (N=12) and
“ease of use” (N=8).
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Discussion and Conclusion
The herein investigated group of AT end-users showed
a high degree of impairment, that is participants
represented potential BCI-users. The group of
investigated professional users showed a high degree
of experience in their professions.
Between 30% to 95% of the participants used AT in the
different areas, that means participants had a high
degree of experience with AT. Sixteen percent to 30%

were not satisfied with their current AT solutions in
the areas of manipulation, environmental control,
communication, and computer access, i.e., there is a
need for better or/and alternative AT solutions in the
areas where BCI can contribute. Main reason for
dissatisfaction was “functionality”.
With regard to the adoption of a new AT end-users and
AT-experts rated “functionality” as most important while
carers did so for “ease of use”.
Funded under the 7th Framework Programme (2008-2012) of the EC

The main conclusions for TOBI were to develop BCI
applications which will be effective (functional/robust)
and simple (ease of use); to train not only end-users in
using the BCI-applications but also carers in supporting
end-users with BCI; to provide AT solutions with which
users will be as independent as possible from the
support of others and which will be adaptable to the
specific situation of the end-user.

