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Editorial
Changing Horizons; theme of the DCRM 2014
Dear delegate and colleague,
From now on, the VRA Annual Congress will be named the ‘Dutch Congress
of Rehabilitation Medicine’ (DCRM) in order to express our ambition to invite
colleagues across the Dutch borders to exchange knowledge and experience and
improve the care for our patients.
This year the Scientific Committee invites you to have a glance of the Changing
Horizons in the field of Rehabilitation Medicine and discuss future directions of
research and care. Research and (clinical) developments in combination with the
increasing willingness of different players in this extensive field to cooperate is
leading to accelerated development of Rehabilitation Medicine. We should not
forget that the role of the patient is crucial. The improvement of knowledge transfer and empowerment is an
important aspect of health care, and implementation of e-health can and should be very supportive. Next to
the given opportunities, we have to face the challenge to guarantee financial sustainability of the health care
system.
This Scientific Committee has done its utmost effort to present you an inspiring programme to facilitate the
discussion for new ideas in research, education and clinical practice of rehabilitation medicine, not only in
the Netherlands but also globally. The primary focus will be the patient and the development of efficient and
effective rehabilitation programs by the joined efforts of scientists, clinicians, persons with disabilities and
related stakeholders.
Last year, a PhD Thesis session was organized for the first time to give nominees the opportunity to present
the most interesting results of their valuable scientific work in more depth. Because of the positive feedback
of participants as well as presenters, this session will be continued. This year’s debate session will focus
on the organization of research in the field of Rehabilitation Medicine. How can collaboration between the
different partners (universities, rehabilitation centers and other stakeholders) be improved? Is there a need
for concentration of research in diagnostic areas? We specifically invite you to share your view on this issue.
The large number of workshops and mini-symposia, including two free paper sessions during the congress
will guarantee a broad variety of interesting scientific topics. More than 30 very interesting posters will be
presented in the meeting area were you are invited to discuss the interesting results of high quality research
that has been performed within rehabilitation medicine.
On Thursday evening, the traditional social programme, a buffet dinner with music entertainment, will give
all participants the opportunity to meet and to make new friends in the field of rehabilitation medicine.
I am very proud of the excellent program for the Dutch Congress of Rehabilitation Medicine in Rotterdam.
Your participation and enthusiasm will make this congress to a success! I therefore invite you all to join us
in Rotterdam and to select your favourite workshops, mini-symposia and free paper sessions.
I am looking forward to an interesting and inspiring Congress!

Prof. Rob J.E.M. Smeets MD PhD, Chair Scientific Committee
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Programme Overview
Thursday November 6

Programme
08.30 – 10.00
10.00 – 10.20
10.20 – 10.50

10.50 – 11.20

11.20 – 11.45
11.45 – 13.15
11.45

13.15 – 15.15

Registration of the participants
Changing Horizons:
Opening Congress – J.D. Martina MD
KEYNOTE LECTURE: T. Bushnik PhD
Answering the needs of people requiring rehabilitation: a national plan to
foster collaborative rehabilitation research
KEYNOTE LECTURE: Prof. C.A.M. van Bennekom MD PhD
Implementation of e-health within the rehabilitation pathways
Poster presentations
Visiting posters, commercial exhibition and lunch
For medical students: Rehabilitation medicine a great profession! What is
there to hear and to see?

Parallel session 1

1a.
1b.
		
1c.
		
1d.
		
1e.
		
1f.
		
1g.
		

Free paper session 1
Panel discussion: Rehabilitation research: opposing opinions on
how to proceed
Mini-symposium: Work participation of young adults with
childhood onset disability, from knowledge to practice
Mini-symposium: Beyond the horizon: Rehabilitation Medicine for
Parkinson’s disease and the road to recovery
Workshop: Changing Horizons within vocational training:
from LOP to IOP
Mini-symposium: Non-invasive brain stimulation: opening up new horizons
in neuro-rehabilitation?
Mini-symposium: SPRINT, moving care, a new approach of science
and cooperation with companies

15.15 – 16.00

Visiting posters, commercial exhibition and tea

16.00 – 18.00

General Assembly VRA

18.00 – 19.30
18.10 – 19.20

Free time
Informal reception for aios (residents). For aios only!

19.30 – 24.00

Dinner and music entertainment

This icon indicates which congress sessions are interesting for students
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Programme Overview
Friday November 7
08.30 – 10.30

Parallel session 2

2a.
2b.
2c.
2d.
2e.
2f.
2g.
		
10.30 – 11.15

Free paper session 2
Mini-symposium: Lessons learned from the ‘LEARN 2 MOVE’ research program
Mini-symposium: Working in an academic hospital: is it heaven or hell?
Mini-symposium: Treating fatigue in Multiple Sclerosis
Workshop: Examination – How to change an assessment into an inspiring experience!
Mini-symposium: Control engineering and rehabilitations
Mini-symposium: Exercise and cognitive behavioral therapy in
neuromuscular diseases: The FACTS-2-NMD program

Coffee break and visiting commercial exhibition

11.15 – 11.45
KEYNOTE LECTURE: Prof. D. Ruwaard MD PhD
		Redesigning health care: substitution of hospital care with primary care
11.45 – 12.15
12.15 – 13.15

13.15 – 15.15

Poster presentations
Visiting posters, commercial exhibition and lunch

Parallel session 3

3a.
3b.
		
3c.
		
3d.
3e.
3f.

PhD Thesis Session
Mini-symposium: Towards autonomy focused interventions: a paradigm shift in
pediatric rehabilitation care
Mini-symposium: ALLRISC:Active LifestyLe Rehabilitation Interventions in
chronic Spinal Cord injury
Workshop: Effective exercise during rehabilitation: What’s the way to do it?
Mini-symposium: New developments in rehabilitation for chronic pain
Workshop: The orthopedic shoe and the satisfied patient: from science to practice

15.15 – 15.45

Visiting posters, commercial exhibition and tea

15.45 – 16.15
16.15 – 16.30

Presentation best PhD thesis 2014
Awarding: ‘best presentation’ and ‘best poster’

16.30 – 17.00

Keynote lecture: Prof. R. Palisano PT ScD
Expanding the focus of pediatric rehabilitation

17.00

Closing of the DCRM 2014

This icon indicates which congress sessions are interesting for students
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Organisation
Netherlands Society of Physical and Rehabilitation Medicine (NSPRM)
Scientific Committee NSPRM
Prof. R.J.E.M Smeets MD PhD
Prof. C.A.M. van Bennekom MD PhD
Prof. G.M. Ribbers MD PhD
W.X.M. Faber MD
J.F.M. Fleuren MD PhD
I.J.M. de Groot MD PhD
J.H. de Groot MSc PhD
Prof. V. de Groot MD PhD
J. Hanselman MD
J. van Meeteren MD PhD
A. Mert MD PhD
M.E. Roebroeck PhD
J. Stolwijk-Swüste MD PhD
A.H. Vrieling MD PhD
Postal address
P.O. Box 9696
3506 GR Utrecht
The Netherlands
T +31 (0)30-273 96 96
www.rehabilitationmedicinecongress.nl
congres@revalidatiegeneeskunde.nl
Congress venue
The congress will take place in the conference centre ‘De Doelen’, Rotterdam.
De Doelen
Willem Burger Complex Entrance
Kruisplein 40
3012 CC Rotterdam
Accreditation
Accreditation has been granted for at the Netherlands Society of Physical and Rehabilitation Medicine
NAPA and the European Accreditation Council for Continuing Medical Education (EACCME)
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Keynote Lecture

Tamara Bushnik, PhD
Answering the Needs of People Requiring
Rehabilitation: A National Plan to Foster
Collaborative Rehabilitation Research
Curriculum Vitae

Tamara Bushnik, PhD
Chair: Prof. R.J.E.M. Smeets MD PhD
In August of 2012, an Executive Order from the White
House was issued that directed the major U.S. federal
research agencies to develop a National Research
Action Plan (NRAP) to direct their efforts over the
next 10 years. One of the focal areas is Traumatic
Brain Injury. The purpose of this Order is to improve
the coordination of agency research to provide
better prevention, diagnosis and treatment. The
Order involves the Departments of Defence, Veterans
Affairs, Health and Human Services, and Education.
This Keynote address will describe the elements
of that plan, its current progress and the specific
initiatives that are being emphasized to meet this
far-reaching agenda. As an integral part of the NRAP,
the U.S. Department of Education funded Traumatic
Brain Injury Model Systems (TBIMS) program will be
described; in particulate the longitudinal national
database which has been enrolling and following
individuals with traumatic brain injury (TBI) for over
25 years and is the largest longitudinal database of
its kind for TBI.

203

Tamara Bushnik, PhD, FACRM is the Director of
Research at Rusk and an Associate Professor at
NYULMC since August 2009. Bushnik oversees
the activities, research and administration of the
Research Department at Rusk Rehabilitation;
included in these responsibilities are teaching
roles for the PM&R residents and allied health
care professionals with respect to research
methodology. She has a PhD in Neuroscience from
the University of Ottawa (Canada) and completed
post-doctoral work at Stanford University in
the Departments of Psychology and Ob/Gyn.
Dr. Bushnik’s research interests lie in the area of
community integration and independent living,
approaching this research from a multidisciplinary
perspective. She has over 50 TBI-related peerreviewed rehabilitation publications, and many
national and local presentations. Bushnik has
been a reviewer for Archives of Physical Medicine
&Rehabilitation, American Journal of Physical
Medicine &Rehabilitation, Journal of Head Trauma
Rehabilitation, and Brain Injury. For the past
13 years she has been Chair of the TBI Model
System (TBIMS) Dissemination Committee and is
past Chair of the TBIMS Executive Advisory Board.
She has been a member of American Congress of
Rehabilitation Medicine (ACRM) for eleven years.
In 2005, she became the ACRM Program Chair
and, by invitation of each incoming president,
continued to serve in that position through the
2009 annual conference. She is the current pastPresident of ACRM and was awarded the Fellow
of ACRM in 2009 and the Distinguished Member
award in 2008.

Keynote Lecture
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Keynote Lecture

Prof. C.A.M. van Bennekom MD PhD
Implementation of e-health within the
rehabilitation pathways
Curriculum Vitae

Prof. C.A.M. van Bennekom MD PhD
Chair: Prof. R.J.E.M. Smeets MD PhD
The health market is flooded by e-health applications.
Mobile apps, web portals, wearable devices to monitor
health, robotics and big data are the magic words.
Also within the rehabilitation field there is a crisscross of activities on this topic.
The keynote will start with a practical model to
categorize all these e-health applications. A ‘periodic
system’ with three dimensions is introduced: the
care process (e.g. diagnosis, therapy, care, quality),
the user (patient, professional or others) and the
applied technology (e.g. mobile apps, web portals,
epd, wearable devices). This compact model not only
provides an overview of the complex field of e-health,
but also facilitates the decision-making process.
Rehabilitation centre Heliomare has chosen to focus
on communication and knowledge transfer between
patient and professional through a web portal: so
called e-therapy.
Excelling in efficient knowledge transfer and
communication with the patient will be one of the key
issues in rehabilitation medicine in the coming years.
204

Prof. C.A.M. van Bennekom MD PhD has been
working at Heliomare rehabilitation center in Wijk
aan Zee since 1999. He started as head of the
brain injury department and also worked in the
field of child rehabilitation. He worked on setting
up inpatient and outpatient rehabilitation teams
specialized in severe as well as mild cognitive
deficits after brain injury. He set up the movement
analysis laboratorium. He worked on the early
vocational training of brain injured people,
leading to a PhD study on cost effectiveness of
this method. In 2003 van Bennekom instigated
the Research and Development department in
collaboration with Movement Science Studies
of VU Amsterdam. Since 2009 he is manager/
scientific leader (0,4 fte) of this department. One
of his special interest fields is clinimetrics within
the field of rehabilitation. He worked on several
national databases (spinal cord injury and early
intervention core set). He set up a system for
continuous monitoring progress for inpatients.
Van Bennekom is clinician educator at the VUmcHeliomare-Spaarne hospital's training program for
residents in rehabilitation medicine. Further he is
member of the management team of Heliomare
since 2007.
Van Bennekom was secretary of the Dutch special
interest group Traumatic Brain Injury from 1997
till 2012, and is nominated as president of the
science committee of the Dutch Association
of Rehabilitation Medicine. At this moment the
clinical and educational work is combined with
professorship in University of Amsterdam and the
scientific leadership in Research and Development
department of Heliomare.

Seamless coaching and support of the individual
patient contribute to empowerment and participation.
E-therapy has already been implemented on a large
scale within the mental care system and has proven
its efficiency as internet-based psychotherapy.

Keynote Lecture

Implementation of e-therapy in daily practice is not
an easy task. All business levels from strategy to
IT-systems are involved and have to adapt to this new
way of working. Coaching and inspiring of each of
these levels is crucial to succeed.
In 2014 Heliomare started with a three-year project
on e-therapy in partnership with Minddistrict.
Existing modules on psycho-education, aggression,
sleeping problems, mind schemes, mood problems
and worrying were adapted for patients with
acquired brain injury or chronic musculoskeletal
pain. Information, therapy, testimonials, videos were
fine-tuned on the specific diagnostic group. The
training of professionals consisted of learning how to
use the program as well as how to communicate by
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screen. Digital communication requires special skills.
The e-modules were implemented into the existing
rehabilitation pathways.
The web portal facilitates transfer of knowledge and
secured email but also enables the use of patient
outcome measures, diaries and trusted hyperlinks.
In this keynote the implementation process and some
of the preliminary results will be discussed.
In the coming years it will be a challenge for
rehabilitation medicine to establish an efficient
knowledge transfer and communication with the
patient as knowledge can empower the patient and
improve his/her ability to cope. E-therapy is an
excellent tool to reach, teach and coach people in
their own surroundings.

Keynote Lecture

Prof. D. Ruwaard MD PhD
Redesigning health care: substitution of hospital
care with primary care
principles of universal access, solidarity and quality
of care. With USD 5,056 per capita, the Netherlands
was the third-largest spender on healthcare in
Europe in 2010. Healthcare as a percentage of
GDP peaked at 13.2 percent in 2010. International
comparative analysis shows that health care costs
per capita have increased at a faster pace in the
Netherlands than elsewhere in Europe.

Prof. D. Ruwaard MD PhD
Chair: Prof. G.M. Ribbers MD PhD
One of the pressing problems in current health care
in lots of countries is how to guarantee its financial
sustainability in the future. The big political and
social challenge is how to rein in the growth of
healthcare expenditure without compromising the
205

The boards of Maastricht University Medical Center+
and Maastricht University in the Netherlands
took their responsibility in founding the Academic
Collaborative Center for Sustainable Care. This
research program should be helpful in finding
evidence as to how to improve the health of the
population and the (experienced) quality of care while
reducing or slowing down the per capita healthcare
costs (Triple Aim as formulated by Berwick). The
Academic Collaborative Center is characterized by a
strong multidisciplinary approach where researchers
from different backgrounds work together in close
connection with boards of healthcare institutions,
healthcare providers, healthcare insurers and patient
organizations. Initiatives from the field in order
to redesign the healthcare system will be closely
monitored and evaluated.

Keynote Lecture
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One of these initiatives is 'Primary Care Plus' where
several medical specialists from the hospital are
being positioned in a primary care setting in order to
prevent unnecessary referrals to hospital, upholding
or increasing population's health and the quality of
care. In the region of Maastricht-Heuvelland, located
in the southern part of the Netherlands, 'Primary
Care Plus' started in 2013. This is part of a larger
population management initiative named ‘Blue Care’,
a collaboration of the primary care organization ZIO,
the healthcare insurer VGZ, the patient organization
'Huis voor de Zorg' and Maastricht University Medical
Center+.
During the presentation, the developments so far will
be highlighted in order to stimulate the discussion
on possible future developments in rehabilitation
medicine in relation to primary care.

Dirk Ruwaard, on behalf of the
'Primary Care Plus' team,
Sofie van Hoof
Marieke Spreeuwenberg
Mariëlle Kroese
Jessie Steevens
Ronald Meerlo
Lutgart Bastiaens

2014|5

Curriculum Vitae
Prof. Dirk Ruwaard MD PhD is chair of the
Department of Health Services Research of
the School for Public Health and Primary Care
(CAPHRI) at the Faculty of Health, Medicine and
Life Sciences, Maastricht University, where he
also leads the research program ‘Redesigning
Health Care’. Prior to his assignment at Maastricht
University, he was director of the Public Health
Department of the Ministry of Health, Welfare
and Sport in the Netherlands (2006-2010). In this
capacity he was responsible for a number of policy
issues in the field of health promotion, disease
prevention, infectious diseases policy, disaster
management and policy on medical ethics. Before
that he represented the ministry in the US and
Canada in the broad field of public health, health
care and welfare (2003-2006). Most time of his
career (1989-2003) he worked in several positions
at the National Institute for Public Health and
the Environment (RIVM) and was responsible for
research on prevention, health and healthcare.
He then also founded the Centre for Public Health
Forecasting making knowledge accessible to
policymakers. He is a physician and specialized
in epidemiology, public health and health policy.
Since 1993 he has been registered as 'arts
voor Maatschappij en Gezondheid'. He wrote a
dissertation with the title 'Diabetes mellitus: from
epidemiology to health policy'. He is (co-)author
of numerous publications on prevention, public
health and healthcare.

Keynote Lecture

Prof. R. Palisano PT ScD FAPTA
Expanding the Focus of Pediatric Rehabilitation
Chair: Prof. C.A.M. van Bennekom MD PhD
Contemporary models of health and functioning,
individual and societal perspectives on disability, and
research are transforming pediatric rehabilitation
services. Optimizing the desired participation of
children with physical disabilities and empowering
children and families with knowledge and skills to
advocate for inclusion into society have emerged as
important outcomes. Participation is conceptualized
206

as subjective, personally determined, and associated
with physical, social, and self-engagement in life
situations. Overriding assumptions for rehabilitation
are: 1) preparing children with physical disabilities
for life as adults is a collaborative process that
should begin at a young age and 2) real-life
experiences enable children to learn new activities
and develop skills in self-expression and social
interaction. An approach to participation-based
therapy will be presented that is innovative in the

Keynote Lecture
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Curriculum Vitae

Prof. R. Palisano PT ScD FAPTA
way services are provided and the types of outcomes
that are achieved. The approach is goal-oriented,
collaborative, strength-based, and ecological,
embedding interventions into real-world experiences.
The therapist is a consultant, collaborating with
the child, family, and community providers to
build capacity. This occurs by sharing information,
educating, and instructing in ways that enable the
child and family to solve problems and discover

207

Robert Palisano, PT, ScD, FAPTA is distinguished
professor, Department of Physical Therapy
and Rehabilitation Sciences, Drexel University,
Philadelphia, Pennsylvania, USA. He is a scientist,
CanChild Centre for Childhood Disability Research,
McMaster University, Canada, and a Catherine
Worthingham Fellow of the American Physical
Therapy Association. His research includes
classification and prognosis for gross motor
function in children and youth with cerebral palsy,
determinants of activity and participation in
children with physical disabilities, interventions
to improve participation of children with physical
disabilities, and transition to adulthood for youth
with physical disabilities. Bob is co-editor of
Physical & Occupational Therapy in Pediatrics and
associate editor of the textbook Physical Therapy
for Children (Ed. 4).

solutions to participation; thereby, promoting child
self-determination and parent empowerment.
Challenges to implementation and directions for
research are discussed.

Parallel Session 1
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Parallel session 1
Thursday
13.15 – 15.15
1a.

Free paper session 1
Chair: I.J.M. de Groot MD PhD

Page 232

For abstracts Free papers see page 232-238

1b.

Panel discussion: Rehabilitation research: opposing opinions on how to proceed
Chair: H. Oosterkamp LLM

1c.

Mini-symposium: Work participation of young adults with childhood onset disability,
from knowledge to practice
Chair: M.E. Roebroeck PhD

Page 212

Mini-symposium: Beyond the horizon: Rehabilitation Medicine for Parkinson’s disease
and the road to recovery
Chair: W.J. Oudegeest MD

Page 213

1d.

Page 209

1e.

Workshop: Changing Horizons within vocational training; from LOP to IOP
Chair: A.M. ter Steeg MD

1f.

Mini-symposium: Non-invasive brain stimulation: opening up new horizons in
neuro-rehabilitation?
Chairs: E. van Asseldonk PhD, R. Selles PhD

Page 215

Mini-symposium: SPRINT, moving care a new approach of science and cooperation
with companies
Chair: Prof. J.S. Rietman MD PhD

Page 216

1g.

This icon indicates which congress sessions are interesting for students.
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Page 214
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1b. Panel discussion
Rehabilitation research: opposing opinions on how to proceed
Chair: H. Oosterkamp LLM
Speakers: Carin Leijendekker, Jetty van Meeteren
Panel members: Govert J. Snoek, Jan Willem Meijer, Gerard Hoogvliet, Arie Prevo, Sander Geurts

In 2013 the Scientific Committee of the VRA sent
out a questionnaire to all the chairs in the field
of rehabilitation medicine. The main topics in the
questionnaire were scientific cooperation between
centres, research themes and funding. Almost all
chairs responded.
In general, the tendency in rehabilitation research is
to work towards large multicentre trials, with the aim
of increasing the power of research projects and thus
the scientific relevance of studies. All respondents
expressed the need for more intense cooperation in
research projects.
This raises a number of questions: What is the best
way for academic centres and rehabilitation centres
to work together? How to value the scientific input

Hans Oosterkamp

Hans Oosterkamp’ studied law at the Free University
of Amsterdam and graduated in 1991. After that,
he got involved in policymaking for the long-term

209

of the academic centres on the one hand and the
investments of the rehabilitation centres on the
other hand? How to equally divide relevant research
themes between the various research centres in the
Netherlands? Is there a place for smaller research
initiatives from non-academic settings? And how
to convince directors to cooperate with their
competitive position in mind?
For this panel discussion, several key players in
this field will be invited: directors, rehabilitation
physicians and a representative of a provider
of research funding. The purpose of the panel
discussion is to initiate the discussion between
institutions within rehabilitation medicine to improve
cooperation in research.

care for disabled people. Since 2000 Hans’ main
profession is strategy-consultancy in the long term
care in the Netherlands. He has been working for
PricewaterhouseCoopers in assignments for the
Ministry of Healthcare, umbrella-organisations
and healthcare providers for the elderly and the
handicapped. Since 2009 he is working for BMC,
which is mainly focussed on the non-profit sector.
In his regular work Hans usually leads the debate
that comes with strategic analysis and strategic
decision making. This led to the situation that clients
and other people from his network invite Hans to be
their debate leader or chairman for seminars and
congresses. This role is what Hans calls his main
side-activity.

Parallel Session 1
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Govert J. Snoek
Govert Snoek is medical doctor since 1981 and a
specialist in PM&R since 1987. He earned his PhD in
2005.
He works as a clinician on the spinal unit and the
spasticity clinic of Roessingh Rehabilitation Centre
in Enschede. He is also researcher at Roessingh
Research and Development and deputy trainer for
the specialty of PM&R. Currently he is president of
the Dutch Flemisch Spinal Cord Society and member
of the organising committee of the ISCoS world
conference 2014.
His special clinical and research interests are SCI
medicine, upper extremities in tetraplegia and
spasticity.

2014|5

Roessingh Rehabilitation Center & Roessingh
Research and Development
Enschede
g.snoek@roessingh.nl

researcher at Revant RC Breda, where he works in
neurorehabilitation. He received his doctorate from
the University of Groningen (RUG) in 2001. He did
his thesis on “the diabetic foot syndrome”. Revant
is a dynamic organization where innovation, care
quality and scientific research are of high standard
and implemented in clinical care. Revant is actively
participating in several multicenter studies and works
together with university medical centers. Together
with Ingrid van de Port, Jan-Willem leads a research
team of 6 doctorate students. The virtual reality
system GRAIL has recently been installed at Revant
and will become one of the research topics of Revant
and collaborating centers, to get insight in the
value of virtual reality in the future of rehabilitation
medicine.

Jan Willem Meijer

Jan-Willem Meijer (1966) is rehabilitation
physician and medical director at Revant
Rehabilitation Centres. He is trainer and senior

Gerard Hoogvliet
Main activities:
1984-2000: General Practice
2000-2005: Manager of an organization
championing the collaboration between
general ractioners and hospitals in the
Zwolle region
From 2010: Member of the Board of Directors of
Merem Treatment Centers comprising
de Trappenburg Rehabilitation Centers
in Huizen and Flevoland, Heideheuvel
Treatment Center in Hilversum and
the Dutch Asthma Center in Davos
(Switzerland)
Relevant additional actitivies:
From July 2012: Board Member Rehabilitation
Netherlands
From 2010: Board Member of Lung Centers
Netherlands
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1975-1985:

Rehabilitation physician Academic
Hospital of the Amsterdam Free
University
1985-1997: Rehabilitation physician Heliomare
Rehabilitation Center in Wijk-aan-Zee.
Trainer and board member.
Member of VRA-Concilium
Member of VRA-WeCo
Representative specialism MSRC
Board member VRIN/RN
Chairman Quality Committee VRIN/RN
1997-2003: Endowed Professor Rehabilitation
Medicine University Medical Center
Utrecht / Rehabilitation Center De
Hoogstraat.
From 2003: Chairman Program Committee of
Program Rehabilitation Research II
Chairman Steering Committee of
Program Rehabilitation Research III

Arie Prevo

Prof. A.J.H. Prevo MD PhD
1970-1974: Medical degree
1979:
Doctorate from the Medical Faculty
of the Amsterdam Free University

Sander Geurts
Alexander Geurts received both his MD (1987)
and PhD (1992) degree in medical sciences at the
Radboud University in Nijmegen. He was registered
as a physiatrist by the European Board of Physical
Medicine and Rehabilitation in 1997 and as a
clinical epidemiologist in the Netherlands (SMBWO)
in 2001. In 2005, he became full professor and
chair of the Department of Rehabilitation at the
Radboud University Medical Center and, since
2009, he was appointed as principal investigator
(PI) at the Donders Institute for Brain Cognition
and Behaviour of the Radboud University.

Jetty van Meeteren
Jetty van Meeteren is a rehabilitation physician in
Rijndam, location Erasmus Medical Center, University
Hospital in Rotterdam, since 1996.
Specific topics in her daily work are: acute rehabili
tation, multiple sclerosis and the young adult team.
Research: PhD thesis “Assessment of functions and
functional activities of the upper extremity” in 2006.

Carin Leijendekker
Carin Leijendekker is working as Programme
Assistant at ZonMw. She recently obtained her
master’s degree in Biomedical Sciences from the
University of Groningen. During her graduate
internship, which she performed at ZonMw, she
evaluated the current infrastructure and scientific
output of rehabilitation research in the Netherlands.

211

Alexander Geurts is vice-president of the Dutch
Society for Neurorehabilitation.

Since 2006 involved in several research projects:
“Physical activity and fitness in adolescents
and young adults with meningomyelocele”;
“Learn2Move”; multicenter trial “TREFAMS ACE”
and several smaller projects.
Since 2012 member of the Scientific Committee of
the VRA and participating in the project “Inventory
of Rehabilitation Research in the Netherlands”.

This internship was part of the ‘Science, Business and
Policy’ master track. Besides in policy and society,
she is interested in scientific research. During her
first master research project at the UMCG, she
investigated the involvement of immune cells in
COPD. Carin presented the consequent publication at
the international student congress ISCOMS.
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1c. Mini-symposium
Work participation of young adults with childhood onset
disability, from knowledge to practice
Chair: M.E. Roebroeck PhD
S.R. Hilberink PhD, J.A.C. Verhoef OT MSc, J. Derckx OT, N. van Schaardenburgh OT, M.I. Bal MSc, B. van Schagen PT,
on behalf of TransitieNet

Programme
1. Disability Management, with a special focus on
employment
S.R. Hilberink PhD, Erasmus MC, Rotterdam
2. Development of work participation among young adults
with cerebral palsy: a longitudinal study
J.A.C. Verhoef OT MSc, Rotterdam University of Applied
Sciences and Erasmus MC, Rotterdam
3. Intervention At Work?!, coaching young adults with
disabilities by a job coach
J. Derkx and N. van Schaardenburg OTs, Bureau Volzin
Reintegration Agency, Rotterdam
4. Experiences of a former participant of the intervention
At Work?!
A young person, name not yet known, Rijndam
Rehabilitation Center, Rotterdam
5. Employment rates and experiences of former
participants of the intervention At Work?!
M.I. Bal MSc, Rotterdam University of Applied Sciences
and Erasmus MC, Rotterdam
6. Barriers and facilitators to implement the intervention
At Work?! in a rehabilitation center
B. van Schagen PT, Reade, Amsterdam

interdisciplinary intervention to support young
people to find and keep a job. We will present the
results of a prospective cohort study among young
adults with CP of average intelligence, showing that
they are at risk for an unfavorable development of
work participation.
Rehabilitation services might offer support to
prevent work disability and unemployment. We
will share our experiences with At Work?!, an
intervention to improve work participation of young
adults with disabilities that is implemented in several
rehabilitation centers in the Netherlands. Its key
principles are the convergence of rehabilitation and
vocational services in one programme and just-intime availability, when the young person has finished
education and is looking for a job. Experiences from
professionals, participants of the intervention and
research findings will be presented. By means of
practical examples and discussion on feasibility
and effects of the intervention we encourage active
interaction with participants of the symposium.

Objectives
•

During the process of transition to adulthood young
people have to develop a range of new skills to
adopt to adult roles and to become independent
and autonomous adults who manage their own life.
The transition process involves different domains
of participation, among others education and
employment. For young adults, work participation is
important for providing financial independence but
also for social interaction and a sense of self-esteem.
In this mini-symposium we will focus on the process
towards employment and experiences with an
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•

•

To gain knowledge on the development
of young people with disabilities towards
employment, and barriers and facilitating
factors they experience.
To know key elements, experiences and results
of an interdisciplinary intervention to support
young people to find and keep suitable work.
To identify barriers and facilitators for
rehabilitation centers and reintegration
agencies to implement an interdisciplinary
intervention to support young people to find
and keep suitable work.
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1d. Mini-symposium
Beyond the horizon: Rehabilitation Medicine for Parkinson’s
disease and the road to recovery
Chair: W.J. Oudegeest MD
B.J.M. de Swart PhD, C.M. Fox PhD, O.A. van den Heuvel MD PhD, C. Timmermans MSc

Programme
1. New insights on Parkinson's disease
Introduction, Braak’s theory, symptoms complexity and
Parkinson Rehabilitation vision.
Willem Jacob Oudegeest, Consultant PMR Meander
Medical Center, Amersfoort; president WPB of the VRA
2. Pitch Limiting Voice Treatment (PLVT): giving voice to
the patients with Parkinson's disease
Speech therapy aiming to improve the speech by aiming
for louder and lower speech.
Bert de Swart PhD, speech therapist
3. LSVT BIG (Lee Silverman Voice Treatment BIG): Move it
BIG for Parkinson's disease
LSVT BIG has adapted the principle of LSVT Loud speech
therapy for movements of the extremities.
Cynthia Fox PhD, LSVT GLOBAL, Tucson, AZ, USA
4. Parkinson-BEWARE project: Beware of Parkinson's
disease
Body-awareness in the trEatment of WeAring off RElated
anxiety: aiming at coping off-moments.
Odile van den Heuvel PhD, psychiatrist, VUmc,
Amsterdam
5. Interactive treadmill: walking a new path for Parkinson's
disease
Treadmill development aiming at improving daily gait.
Celine Timmermans, researcher MOVE, Amsterdam
Recent research has dramatically changed
the insights on Parkinson’s disease and the
Rehabilitation for Parkinson’s. In addition to the wellknown motor symptoms there are lesser known non-
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motor symptoms broadly categorized as sensory,
autonomic, cognitive-behavioral, and sleep-related
symptoms. The diversity of symptoms, which overlap,
makes Parkinson’s a challenging disease with
various, specific and complex impairments.
To challenge these specific complex impairments
the broad multidisciplinary functional insight of
Rehabilitation Medicine is needed in conjunction with
medication. Beyond the compensation strategies
there is growing evidence that Rehabilitation
Medicine will play a major part in regaining
neuroplasticity in Parkinson’s through specific
trainings. Given all these recent findings the minisymposium aims to take you beyond your horizon and
expand your knowledge on Rehabilitation Medicine
for patients with Parkinson’s to improve their quality
of life.
This mini-symposium will present the new insights
on Parkinson’s, Pitch Limiting Voice Treatment, Lee
Silverman Voice Treatment BIG, Parkinson-BEWARE
therapy and the development of the interactive
treadmill.

Objective
At the end of the mini-symposium the attendant
has basic knowledge of the latest developments
and new training therapy possibilities for
Parkinson’s disease.
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1e. Workshop
Changing Horizons within vocational training;
from LOP to IOP
Chair: A.M. ter Steeg MD
A.A. van Kuijk MD PhD, D. Spelt MD, E. Bruggen MSc On behalf of the Concilium and Kerngroep VRA,
Erik van Bruggen, MSc, psychologist, trainer/supervisor, Julius Center UMCU, dept. general practice on behalf
of the MMV/KNMG

Programme
1. Introduction
Anne Marie ter Steeg
2. From “Better” to an “IOP”: the concept
Erik van Bruggen
3. Creating an IOP framework: do-it-yourself
David Spelt / Annette van Kuijk / Annemarie ter Steeg
4. Creating an IOP framework: the “rehab IOP”
Erik van Bruggen
5. SMART: do-it-yourself
David Spelt / Annette van Kuijk / Annemarie ter Steeg
6. SMART: a framework
Erik van Bruggen
7. IOP tips & tricks
Erik van Bruggen
8. Evaluation & closing
Anne Marie ter Steeg

Medical education must be multidimensional and
impart competence beyond Medical Expert to
effectively be responsible to society and meet
the needs of the patients in the 21th century. In
the Netherlands an educational modernization of
the vocational training of medical specialists was
initiated by the KNMG in 2009. This modernization of
professional education and training is characterized
by formalizing educational goals and making
professional values more explicit, for instance through
the introduction of portfolios and competence
management. As for competence management,
the KNMG adopted the CANMEDS framework for
physician competence. This framework is based on
the seven roles that all physicians need to have to
be better doctors: Medical Expert, Communicator,
Collaborator, Manager, Health Advocate, Scholar,
and Professional. Each role is identified by a set of
competencies. Competencies are a complex set of
behaviours built on the components of knowledge,
skills, attitudes, and abilities that specialist physicians
need have to become better doctors and improve
patient care for better outcomes.
214

As residents learn according to the formal
curriculum, these competencies as well as the
compulsory subject matters for examination, have
been integrated into legislation (kaderbesluit CCMS)
as well as into the national standards of training
(the national education program “Beter”). Over the
last years, program directors and faculty staff have
adopted these national standards of training in to
their regional and local teaching curricula (local
education program (LOP).
Recently the individualized education program (IOP)
has been introduced. The IOP creates an opportunity
for residents, program directors and faculty staff
to work together to improve the educational results
for their residents. The IOP guides the delivery of
special education attention and support for the
resident. Moreover, it allows residents to begin to
tailor their education to their own specific career
interests during residency. To create an effective
IOP, residents and faculty staff must come together
to look closely at the resident's unique needs.
These individuals pool knowledge, experience, and
commitment to design an educational program that
will help the resident be involved in, and progress in,
the local and regional curriculum. Without a doubt,
writing--and implementing--an effective IOP requires
teamwork.
In this interactive workshop we will try to help
program directors and faculty staff with the

Objectives
The attendees will appreciate, learn, and
understand
• The concept of the individualized education
program (IOP)
• The framework to introduce the IOP in their
teaching practices
• The framework to teach residents to
“formulate relevant SMART goals”
• The tips and tricks to disseminate the IOP in
their teaching practices

Parallel Session 1

successful implementation of the IOP into their
teaching practices. We will provide participants with
the concept of the IOP and practice “constructing an
IOP” within their teaching practices. Subsequently
we will provide a general IOP framework. With the
help of this framework participants will be challenged
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to teach their residents to formulate relevant SMART
goals within their own IOP. Finally, the pitfall as well
as tips and tricks for successful implementation of
the IOP within the departments of rehabilitation
medicine will be discussed.

1f. Mini-symposium
Non-invasive brain stimulation: opening up new horizons
in neurorehabilitation?
Chairs: E. van Asseldonk PhD, R. Selles PhD
R. Lindenberg MD PhD (international speaker), R. van der Vliet MSc, M. van de Sandt PhD, Prof. D. Stegeman PhD,
S. Zandvliet MSc

Programme
1. Facilitating motor rehabilitation after stroke using
bihemispheric brain stimulation.
R. Lindenberg MD PhD
2. Optimization of tDCS and TMS protocols: evidence from
model studies and experiments.
Prof. ir. D. Stegeman PhD
3. tDCS, skill learning and stroke recovery
R. van der Vliet MSc
4. The effect of non-invasive brain stimulation on lower limb
motor control and learning.
E. van Asseldonk PhD
5. Influencing standing balance after stroke with
transcranial direct current stimulation.
S. Zandvliet MSc
6. tDCS to treat aphasia
M. van de Sandt PhD

Transcranial direct current stimulation (tDCS) is
a non-invasive, painless, easy-to-administer brain
stimulation treatment that uses direct electrical
currents to stimulate specific parts of the brain. A
constant, low intensity current is passed through
two or more electrodes placed over the head, which
modulates neuronal and corticospinal excitability
and may enhance neuroplasticity. tDCS can be
used as an adjunct to neurorehabilitation to further
improve functional outcome. Over the last decade,
interest in tDCS has rapidly grown and its effects
on several aspects of neurorehabilitation have been
assessed, such as speech production, motor control,
neglect, and pain. While tDCS is still an experimental
technique, basic neuromodulatory effects have been
215

extensively proven and the added clinical value is
increasingly studied.
In this symposium we will present an overview of
the state-of-the-art of tDCS on neurorehabilitation,
where we will focus on the rehabilitation of stroke
survivors. Over the last years, several projects have
started at Dutch academic hospitals and universities
to further optimize the effectiveness of tDCS. We
will also present the (first) results of these projects.
We will discuss the effects on upper and lower limb
motor recovery as well as on aphasia. Additionally we
will present technological developments to further
optimize the effects of tDCS.
Facilitating motor rehabilitation after stroke using
bihemispheric brain stimulation. After stroke, an
imbalance of interhemispheric interplay between
bilateral motor cortices can occur. In order to
counteract this imbalance, tDCS has been used to (1)
up-regulate ipsilesional motor cortex spared by the
stroke, or to (2) down-regulate contralesional motor
cortex. The lecture will focus on a novel technique of
bihemispheric tDCS (“dual” tDCS), which combines
those differential effects. Studies on chronic stroke
patients demonstrated that the use of dual tDCS and
concurrent sensorimotor activities of the paretic arm/
hand over multiple days facilitates motor recovery.
Optimization of tDCS protocols: evidence from
model studies and experiments. The use of tDCS
is hardly based on known (patho-)physiological and
biophysical mechanisms. An experimental motor
study is presented in which the optimization of
positioning of the scalp electrodes in tDCS is tested
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on the basis of a mathematical volume conductor
model. In addition, the results of an intervention
study of tDCS in ALS patients will be discussed.

will give a first indication whether tDCS can be used
as a clinical tool to improve standing balance after
stroke.

tDCS, skill learning and stroke recovery. It is still
unclear how the physiological effects of tDCS relate
to tDCS-induced skill improvements in healthy
subjects and stroke survivors, which makes it hard to
optimize tDCS for improving motor recovery. In this
presentation, we will integrate some recent findings
from our animal and human labs to explain the
direction we are headed with our clinical work.

tDCS to treat aphasia
Since 2008, about a dozen studies have reported
a beneficial effect of tDCS on language recovery
in stroke patients with chronic aphasia. In this
presentation, the effect of tDCS on reorganization
of language processes after stroke will be discussed.
Also, an ongoing study focusing on the effect of tDCS
in the first months post stroke will be presented.

The effect of non-invasive brain stimulation on
lower limb motor control and learning. In this
presentation, a short state-of-the-art will be given
on how tDCS influences motor control and learning in
the lower extremities. Subsequently, the results will
be presented of a study on how tDCS influences the
coordinated motor output (propulsion) during walking.

Objectives

Influencing standing balance after stroke with tDCS.
In this presentation, the results of a cross-sectional
study in which tDCS on the cerebellum was applied
during a balance task will be discussed. These results

•

•

•

Increase understanding of the physiological
working mechanism of transcranial direct
current stimulation
Obtain state-of-the art knowledge regarding
the effectiveness of tDCS for motor recovery
in the upper and lower limb and for aphasia in
stroke survivors
Increase understanding of how electrode
placement can influence the electric field and
the effects of tDCS

1g. Mini-symposium
SPRINT, moving care a new approach of science and
cooperation with companies
Chair: Prof. J.S. Rietman MD PhD
Prof. K. Postema MD PhD, prof. G.J. Verkerke PhD, C. Lamoth PhD, prof. E. Otten PhD, R. Dubbeldam MSc,
M. Kloosterman MSc, M. van Diest MSc, A.S.D. van der Wilk MSc, E.S. van Hal MSc, E. Prinsen MSc

More and more older citizens need care, less and less
people are available to give care. New technology
can solve this issue. The research center SPRINT
(Smart Prevention, Rehabilitation & INtervention
Technologies for improved mobility) realizes smart
technologies that allow (older) citizens to stay
mobile, both at home and at work. These Smart
Mobility Devices act preventive, support mobility and
take care of better rehabilitation (at home), leading
to a better independency and less need for cure and
care. The development of devices will be realized by
a close cooperation between universities (Groningen,
Twente and UMCG) and more than 50 companies.
This cooperation is rather new, requires special
attention and is very stimulating.
216

An introduction about the new approach and six
projects with different levels of cooperation with the
companies will be presented. The relation with the
goals of SPRINT will be shown in all presentations.

Objectives
•

•
•

Knowledge of a new approach for better results
of cooperation between medical and technical
professionals.
Knowledge of different possibilities for keeping
elderly mobile.
The position of new technology in near future
cure and care.
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4. Evaluation of balance ability of older adults during
exergaming
Mike van Diest, INCAS3, Assen, Claudine Lamoth,
Center for Human Movement Sciences, UCMG
Groningen
Decreasing balance capacity in older adults creates
a great risk for falling and all following problems.
Exercise videogames (exergames) can be used
for training balance. In this study we develop an
automatic balance assessment tool that can be used
during the exergame, and which makes it possible
to adapt the level of difficulty of the training during
the training.

1. Introduction
Klaas Postema, Bart Verkerke (Department of
Medical Rehabilitation, UMCG Groningen)
More and more older citizens need care, less
and less people are available to give care. New
technology can solve this issue. The research
center SPRINT (Smart Prevention, Rehabilitation
& INtervention Technologies for improved
mobility) realizes smart technologies that allow
(older) citizens to stay mobile, both at home
and at work. These Smart Mobility Devices act
preventive, support mobility and take care of
better rehabilitation (at home), leading to a better
independency and less need for cure and care.
The development of devices will be realized by a
close cooperation between universities (Groningen,
Twente and UMCG) and more than 50 companies.
This cooperation is rather new, requires special
attention and is very stimulating.
Six projects with different levels of cooperation
with the companies will be presented. The relation
with the goals of SPRINT will be shown in all
presentations.

5. The development of a smart Ankle Foot Orthosis
Dymphy vd Wilk, Klaas Postema, Bart Verkerke,
Department of Medical Rehabilitation, UMCG
Groningen
Paretic ankle muscles cause high chances of falling.
Therefore, often an Ankle Foot Orthosis (AFO)
is prescribed. However, current AFOs have also
adverse effects on ambulation. An intelligent AFO
that decreases these adverse effects will therefore
be developed. A variety of partners are involved in
the developmental process. Goal is to reach a safer
and more functional gait and to bring this intelligent
AFO on the market.

2. How cycling speed, physical strength and short term
memory influence cycling kinematics
Rosemary Dubbeldam, Hans Rietman, Roessingh
Research & Development, Enschede
Elderly cyclists have a high risk of falling off
their bicycle and sustaining an injury. To make
cycling safer, we analyzed if physical and cognitive
characteristics are related to cycling kinematics
of younger and older cyclists. The physical and
cognitive characteristics could be related to cycling
kinematics and fall risk. Steps to the development of
safe cycling will be discussed.

6. A New Lower Leg Prosthesis To Improve Lateral
Balance In Prosthetic Walking
Esar van Hal, Bert Otten, Center for Human
Movement Sciences, UCMG Groningen
Prosthetic walkers experience difficulties with
lateral balance control during walking. In order to
improve lateral balance control, a new (patented)
prototype leg prosthesis has been developed. An
improved lateral balance control in prosthetic
walking will result in better performance of
activities of daily living, an improved safety during
walking, and an improved quality of life.

3. Power assistive wheeldrive; benefits?
Marieke Kloosterman, Hans Rietman, Roessingh
Research & Development, Enschede
Wheelchair use demands a lot of skills and
energy. This can limit the independency of the
user. Does a power assistive wheeldrive leads
to better functioning and independency? The
clinical comparison of the prototype power-assist
wheelchair wheels to hand-rim wheelchair use
showed:
• decreased shoulder load during propulsion
• no differences on wheelchair skills and selfefficacy
• satisfaction with the device of 3.5 out of 5 point
High work-capacity of the upper extremity, use of
a hand-bike, and independent car transfers seem
negative influencers on the usability.

7. A microprocessor controlled knee for safety and
optimal functioning
Erik Prinsen, Hans Rietman, Roessingh Research &
Development, Enschede
The microprocessor controlled adaptive knees are
capable of instantaneous adaptation of damping
properties, in order to optimize gait characteristics.
It is thought that this will allow more stable and
natural gait, leading to an improved safety during
walking. This study compares the Rheo Knee with
different conventional knees.
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2b. Mini-symposium
Lessons Learned from the ‘LEARN 2 MOVE’ research
program
Chair: Prof. J.G. Becher MD PhD
H.A. Reinders-Messelink PhD 1 , A.J. Dallmeijer PhD2 , M. Ketelaar PhD3 , O. Verschuren PhD3 , R. van de Berg-Emons PhD4 ,
M. Roebroeck PhD4 , M. Hadders-Algra MD PhD5 , J. Verheijden6 , T. Hielkema MD5,7, E. Hamer MD5 , C.G.B. Maathuis MD PhD7,
A.J.A. Kruijsen-Terpstra3 , L. van Wely PhD2 , A.C.J. Balemans PhD2 , J. Slaman4 , J.G. Becher MD PhD2

Programme

1.

1. Introduction Learn 2 Move program
H.A. Reinders-Messelink
Short presentation of background information and
theories behind the LEARN 2 MOVE research program.
2. Results Learn 2 Move 0-2
T. Hielkema
Short overview on the effects of early intervention for
infants at risk for cerebral palsy and presentation of the
preliminary results of L2M 0-2.
3. Results Learn 2 Move 2-3
A.J.A. Kruijsen-Terpstra/M Ketelaar
Lessons learned from a study on the efficacy of childfocused, context-focused and regular intervention
approaches of physical and occupational therapy in
improving daily functioning of children with CP aged
2-3 years old.
4. Results Learn 2 Move 7-12
A.J. Dallmeijer
Can physical activity be improved in school-aged children
with cerebral palsy? Lessons learned from a physical
stimulation program for children aged 7-12 years old,
consisting of counseling, home-based physical therapy
and fitness training.
5. Results Learn 2 Move 16-24
R. van den Berg-Emons
Can physical activity and physical fitness be improved
in adolescents and young adults with cerebral palsy?
Lessons learned from a physical stimulation program,
consisting of counseling on daily physical activity and
sports and fitness training, for persons with CP aged
16‑24 years.
6. Discussion from a patients perspective
J. Verheijden (BOSK)
What LEARN 2 MOVE has specifically taught us is how
little we in fact still know about (people that are affected
by) cerebral palsy (and their parents). Is conducting
these kind of longitudinal research projects and RCT’s
still contemporary, or should we look for other angles
to get a deeper insight in this condition and the people
concerned?
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2.

3.

4.

5.

6.

7.

Rehabilitation Center ‘Revalidatie Friesland’,
Beetsterzwaag
Department of Rehabilitation Medicine,
EMGO+ Institute for Health and Care Research,
VU University Medical Center, Amsterdam
Brain Center Rudolf Magnus and Center of
Excellence for Rehabilitation Medicine, University
Medical Center Utrecht and De Hoogstraat
Rehabilitation, Utrecht
Erasmus MC - University Medical Center and
Rijndam Rehabilitation Center, Rotterdam
Department Pediatrics – Developmental
Neurology, University Medical Center Groningen
BOSK, Association of Physically Disabled Persons
and their Parents, Utrecht
Department of Rehabilitation Medicine, University
Medical Center Groningen

Cerebral Palsy (CP) is the most common cause
of physical disability in paediatric rehabilitation.
It is a disorder in the development of movement
and posture, inducing lifelong mobility problems.
These problems interfere with the participation
of children and adolescents with CP in everyday
settings, such as home, school and community and
may result in diminished quality of life and health in
adult life. Interventions in children with CP aim to
optimize and maintain the person’s performance in
daily life. However, the evidence that intervention
indeed is able to achieve this goal is limited. In
almost all studies effects of interventions have been
assessed in standardized ‘therapy-like’ situations,
while therapy does not automatically transfer into
meaningful activities of daily life. It was suggested
that interventions should shift from child-focused to
more family- and context-focused interventions, and
for older children with CP towards a more proactive
approach of promoting habitual physical activity
through intense training protocols and behavioral
strategies.
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The aim of the Learn 2 Move research program was
to evaluate family and context focused interventions,
aimed at optimizing activities and participation. Since
relevant context, goals and training mechanisms
differ for various age groups, four interventions were
developed for infants (0-2 years), preschool children
(2-3 years), school aged children (7-12 years), and
adolescents (16-24 years).
In the proposed mini-symposium the results and
lessons learned of these four projects will be
presented and discussed with the audience. First the
LEARN 2 MOVE project coordinator will introduce the
research program, followed by four presentations of
each project group and the patients perspective.
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Objectives
After the workshop participants will:
• Have insight in family and context focuses
intervention strategies and reasons why they
may or may not be effective
• Have insight in training protocols and
behavioral strategies to promote habitual
physical activity and fitness and reasons why
they may or may not be effective
• Have insight in the patient perspective on
the results of the different LEARN 2 MOVE
interventions
• Have insight in other lessons learned from
the LEARN 2 MOVE program

2c. Mini-symposium
Working in an academic hospital: is it heaven or hell?
Chair: Prof. A.C.H. Geurts MD PhD
Prof. J.M.A. Visser-Meily MD PhD, Prof. H.J. Stam MD PhD, Prof. J.G. Becher MD PhD, V.P.M. Schepers MD PhD,
J.T. Groothuis MD PhD

Programme
1. Introduction to the topic: more heaven than hell.
Prof. Alexander Geurts MD PhD
2. Looking back on an academic career: no other way.
Prof. Jules Becher MD PhD
3. Looking ahead: the female perspective.
Vera Schepers MD PhD
4. Looking ahead: the male perspective.
Jan Groothuis MD PhD
5. Discussants and attendees: Heaven or hell? It's up to you!

Many young specialists in rehabilitation medicine
appear to be reluctant to pursue an academic
career. Medical students who opt for a career
in rehabilitation medicine typically choose this
specialty because they like the diversity of clinical
problems, the intense and long-term contacts
with patients, the teamwork, the many (unofficial)
subspecialties, the atmosphere in rehabilitation
centres and so on. Those students who strive for an
academic career from the beginning, typically choose
directions such as internal medicine, paediatrics,
neurology, and other 'core' specialties. Due to this
process of 'natural selection', the awkward situation
occurs that the younger and/or more 'remote'
medical specialties such as rehabilitation medicine,
220

who in this turbulent era need academic development
and profiling the most, have the hardest time to
attract young doctors who are willing to devote their
careers and lives to the academy. This imbalanced
situation is aggravated by the fact that the pressure
on academic achievements is tremendously
enhanced during the last 10 years. Combined with
the fact that rehabilitation medicine is feminizing
and even promising young male candidates tend to
meticulously protect their work-private balance,
academic vacancies are hard to fill in, which puts
an even greater burden on those who already made

Objectives
•

•

Attendees are able to reflect on the
advantages (and disadvantages) of working
in an academic hospital as a rehabilitation
specialist.
Attendees are able to match their perceived
opportunities and threats of working in
an academic hospital with their personal
academic, vocational, and social goals in life.

Attendees
A maximum of 30 residents or recently graduated
specialists in rehabilitation medicine
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the ambitious step towards an academic hospital.
The proper solution to this problem is undoubtedly
manifold, but an important step is to better
communicate the advantages and opportunities
of an academic career to those who are truly
interested, what it can mean to the world they will
live in, the people they will meet, the appreciation
they will get, in other words ...... their personal and
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professional growth. All speakers will give their
reflections on the above-mentioned topic from a very
personal perspective, two professors and two 'angry
youngsters', which is a unique opportunity for all
who really want to challenge their ambitions. There
will be plenty of time for discussion and reflection.
Don't miss it!

2d. Mini-symposium
Treating Fatigue in Multiple Sclerosis
Chairs: Prof. V. de Groot MD PhD, J. van Meeteren MD PhD
H. Beckerman PhD, M. Heine MSc, L.J.M. Blikman MSc, A. Malekzadeh MSc, L.E. van den Akker MSc

Programme
1. MS-related fatigue: what are the characteristics?
Heleen Beckerman PhD
2. Diurnal patterns of MS-related fatigue
Martin Heine, PhD student
3. Are patterns of physical activity related to profiles of
MS‑related fatigue?
Lyan Blikman, PhD student
4. MS-related fatigue and cardiopulmonary fitness
Martin Heine, PhD student
5. Biomarkers of MS and MS-related fatigue: what do they
tell us?
Arjan Malekzadeh, PhD student
6. MS-related fatigue and response shift: wanted or
unwanted?
Lizanne van den Akker, PhD student
7. Treating MS-related fatigue: multidisciplinary or
monodisciplinary?
Vincent de Groot and Jetty van Meeteren, rehabilitation
physicians

MS-related fatigue occurs often and has a substantial
influence on a person’s well-being and societal
participation. Fatigue in patients with Multiple
Sclerosis (MS) is often treated with a combination
of rehabilitation methods (e.g. occupational therapy,
physiotherapy, psychology), which makes it difficult
to discern the individual effect of each treatment
method.
The TREFAMS-ACE study has two main objectives:
1) to assess the effectiveness of three different
rehabilitation treatment strategies (aerobic
training, cognitive behavioural therapy and energy
221

conservation management) in three almost
identical randomized clinical trials; 2) to study the
neurobiological mechanisms that underlie treatment
effects and MS-related fatigue in general.
TREFAMS is an acronym for TReating FAtigue
in Multiple Sclerosis, while ACE refers to the
rehabilitation treatments under study, i.e. Aerobic
training, Cognitive behavioural therapy, and Energy
conservation management.
In total 270 patients with MS-related fatigue will
participate during one year. The TREFAMS-ACE
study is unique in its aim to assess the effectiveness
of three rehabilitation treatment methods, and will
provide important insights into the most effective
treatment for MS-related fatigue and the working
mechanisms that underlie treatment response. These
scientific insights will also support the development
and update of guidelines for the treatment of MSrelated fatigue for use in clinical practice.
This mini-symposium is presented by the TREFAMSACE study group, with members of the VU University
Medical Center (programme coordination), University
Medical Center Utrecht/Rehabilitation Center De
Hoogstraat, Erasmus MC, University Medical Center
Rotterdam; St Antonius Hospital, Nieuwegein;
Radboud University Medical Center, Nijmegen;
Rehabilitation Center Leijpark, Tilburg; Rehabilitation
Center Sint Maartenskliniek Nijmegen; Jeroen Bosch
Hospital Den Bosch; Dutch patient organisation
Multiple Sclerosis Vereniging Nederland (MSVN)
The Hague. The Fonds NutsOhra (ZonMw 89000005)
supports this study. Correspondence to:
TREFAMS@vumc.nl
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MS-related fatigue
DeLuca defines fatigue as the reduction in
performance with either prolonged or unusual
exertion. Furthermore, fatigue can be sensory, motor,
cognitive or subjective. The Multiple Sclerosis Council
for Clinical Practice Guidelines defines fatigue in MS
as a subjective lack of physical and/or mental energy
that is perceived by the individual (or caregiver)
to interfere with usual and desired activities.
Chaudhuri and Behan distinguish central fatigue from
peripheral fatigue, and define central fatigue as the
failure to initiate and/or sustain attentional tasks
(mental or cognitive fatigue) and physical activities
(physical fatigue). Peripheral fatigue is described
as muscle fatigability due to disorders of muscle
and neuromuscular junctions. These definitions and
the concept of central fatigue concur with our view
that MS-related fatigue is a multi-faceted symptom.
Heleen Beckerman, Martin Heine, and Lyan Blikman
will present the latest data on the fatigue profiles
and diurnal patterns of fatigue of the TREFAMS-ACE
participants, and the relationship of MS-related
fatigue with aerobic fitness and physical activities.
Meanwhile, a variety of measurement methods and
instruments will be illustrated. Finally, Lizanne van
den Akker will discuss what to do with response shift.
Is it an unwanted bias of the measurement of fatigue,
or an intended treatment effect?
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Biomarkers
An important part of the TREFAMS research
programme concerns the integration and longitudinal
study of clinical parameters and biological
parameters, e.g. salivary cortisol and pro-and antiinflammatory cytokines in serum. The search for
biomarkers proceeds from discovery to verification
to clinical validation. Arjan Malekzadeh will explain
what biomarkers of MS and MS-related fatigue can
tell us.
Monodisciplinary of multidisciplinary treatment
The rehabilitation physicians Vincent de Groot
and Jetty van Meeteren will discuss with the
audience whether to prefer a team approach or a
monodisciplinary approach in treating patients with
MS-related fatigue. Obviously, personal experiences,
prejudices, uncompromising positions and the latest
insights will not be ignored.

Objectives
•
•
•
•

To increase the understanding of fatigue in
patients with Multiple Sclerosis
To learn about the measurement of MS-related
fatigue
To gain insight in the state of the art research
on biomarkers in MS
To become aware of your own position
regarding mono-disciplinary or multidisciplinary treatment of MS-related fatigue

2e. Workshop
Examination - How to change an assessment into an
inspiring experience!
Teach the teacher course –Skills to assess your resident
the right way
Chair: Jan Bakker and Marga Tepper
Members of the Educational board of the VRA (Rutger Dahmen, Annemarie Ter Steeg, Bertie Roelofsen,
Marion Verhulsdonck, Irene Jetten, Annelie Block, Douwe Kranendonk)
Keynote speaker

Assessment methods in BETER
In the educational programme BETER* several ways
to assess the skills of the trainee/resident have been
described. Some methods, such as the KKB (kort
222

klinische beoordeling) and 360 degree feedback, are
already in daily practice in teaching hospitals and
rehabilitation centers. Other methods are quite new,
such as the Critical Appraised Topics. Besides these
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assessments course coordinators and lecturers are
often asked to develop questions for the half yearly
national examination for trainees/residents in PM&R
or for one or more courses of the VRA educational
program 2014.
And how to inspire your trainee/resident using daily
questions instead of daily answers?

Objective
Format
Rotating workshops in small groups. Tips and Tricks
will be discussed concerning:
• Small educational moment
• E- examination
• Assessment of clinical reasoning (STAMPPOT)
• Assessment of Skills
*BETER - Beschrijving Eerste Toetsbare Eindtermen
Revalidatiegeneeskunde

To increase your knowledge and skills to make
your resident/trainee assessment inspiring and
successful.

Participants
Course coordinator, lecturers (rehab physicians,
therapists) and residents.
Maximum: 48 (2 rotating workshops of 20-24
participants)

2f. Mini-symposium
Control engineering and rehabilitation
Chairs: Prof. F.C.T. van der Helm PhD, C.G.M. Meskers MD PhD
J.R. Buitenweg PhD, Prof. H. van der Kooij PhD, S.J. Niehof PhD, E. de Vlugt PhD

Programme
1. General introduction: technical principles and clinical
application.
Prof. Frans van der Helm PhD, Carel Meskers MD PhD
2. Towards objective measures for pain.
Sjoerd Niehof PhD and Ir. Jan Buitenweg PhD
3. Spasm or contracture: the ROBIN project.
Ir. Erwin de Vlugt PhD
4. The BALROOM project: Identification of asymmetries
in balance control in neurological patients and age
dependent changes in balance control in elderly.
Prof. Herman van der Kooij PhD

Introduction
To understand movement disorders after damage
of the central nervous system it is essential to
acknowledge the existence of hierarchical feedback
loops that function in parallel, such as spinal reflexes
via muscle spindles and Golgi tendon organs, central
pattern generators, reciprocal inhibition, role of the
cerebellum and cortical modulation of movement.
Feedback with too large gains or inappropriate time
delays may explain phenomena like tremors and
spasticity; loss of modulative capacity, i.e. inability
223

to adjust to environmental conditions may result in
slowing down of movement speed, co-contraction
and loss of dexterity. A strong advantage of control
engineering principles is that it can be applied to
discern cause and effect of disorders. This is of
special importance in clinical problems mostly
observed in rehabilitation, where in due time,
patients adapt to neural damage and it is often
difficult to select the primary target for intervention
Control engineering technology is increasingly being
applied to clinical issues, for example in the Explicitstroke study to understand sensorimotor recovery in
time, spasticity and balance disorders. This workshop
aims discuss basic principles of control engineering
and the possible benefit for clinical practice. These
principles are illustrated by a number of key running
applied research projects.
Towards objective measures for pain
Both acute and chronic pain rehabilitation, is guided
by subjective reports on pain. Hence, in many cases
key mechanisms like central sensitisation or deficient
endogenous inhibition are left undertreated. The
NeuroSIPE projects ‘Beyond Pain’ and ‘PaINSIGHT’
focus on the assessment of the nervous system
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function by developing extended psychophysical
and neurophysiological methods and model based
interpretation to migrate away from subjective
reports and elucidate aspects of pathophysiology
that evoke the pain.
Beyond Pain - We will explain our aim to use
temporal characteristics of vasomotor responses
to temperature stimulation to gain insight into
peripheral/central mechanisms involved in the
development and maintenance of chronic pain states.
PaINSIGHT – We will explain our aim to use temporal
characteristics of electrical stimulation to gain
insight into central mechanisms involved in the
development and maintenance of chronic pain states.
Spasm or contracture: the ROBIN project.
Erwin de Vlugt (TU Delft)
The ROBIN project studies abnormal muscle tone
from an integrative neuromechanical perspective.
A vivid example is pathological clonus which occurs
often in upper motor neuron diseases like stroke.
It was demonstrated by computer simulations that
clonus can only be explained from the combination
of enlarged tissue viscoelasticity and increased
sensitivity of the spinal stretch reflexes (Ia afferents).
In another study some cerebral palsy patients
showed enlarged tissue viscoelasticity but others
showed increased stretch reflexes. The role of tissue
viscoelasticity as part of the stretch reflex response
is essential to the full understanding of movement
disorders like spasms and contractures as it becomes
increasingly clear that tissue properties change
after neural trauma. A fast method to distinguish in
a quantitative way between neural and non –neural
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contributors to increased joint stiffness is important
for clinical practice to decide for therapeutic
interventions.
The BALROOM project: Identification of
asymmetries in balance control in neurological
patients and age dependent changes in balance
control in elderly
By applying whole body perturbations and
force fields, balance control mechanisms can be
manipulated and simultaneously identified. We
have developed techniques to measure response
behavior and response variability of multi-segmental
balance control. These techniques have been
applied to identify asymmetries in stroke survivors
and PD patients that were not (correctly) detected
by conventional posturography techniques. In
PD patients, deficit, excessive impairments, and
compensatory mechanisms were detected and
quantified at the ankle and hip in each leg. In
elderly these techniques were able to quantify
differences in balance control mechanisms between
young and healthy elderly, and between healthy
elderly and elderly with balance control problems,
polyneuropathy or cataract.

Objectives
The learning goals are to obtain insight in:
• Principles of control engineering
• The nature and consequences of closed loop
controlled processes
• The importance for rehabilitation practice
• Clinical applications

2g. Mini-symposium
Exercise and cognitive behavioural therapy in neuro
muscular diseases: The FACTS-2-NMD program
Chair: Prof. F. Nollet MD PhD
N. Voet MD, E. Voorn MSc, A. van Groenestijn MD, M. Bakker MSc

In this mini-symposium we will present for
the first time the results of the FACTS-2-NMD
study programme, we will share experiences of
participants, and we will show how guidelines for
training intensity prescription may support clinicians
and other healthcare professionals in applying
exercise therapy more effectively.
224

Patients with neuromuscular diseases (NMD) have
in common that muscle function is impaired and
declines over time. Muscle weakness and fatigue
are by far the main impairments that negatively
affect activities in daily living and quality of life.
To reduce fatigue and improve functioning, two
different rehabilitation interventions may be
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Programme
1. The FACTS-2-NMD program
Prof. F. Nollet MD PhD, AMC Amsterdam
2. Results of the FACTS-2-FSHD study:
You've got to move it
N. Voet MD, Radboudumc Nijmegen
3. Guidelines for training intensity prescription in PPS
E. Voorn MSc, AMC Amsterdam
4. Cognitive Behavioral Therapy and Quality of Life
in patients with ALS and their caregivers
A. van Groenestijn MD, UMCU Utrecht
5. Illness experiences of patients with neuromuscular
disorders
M. Bakker MSc, VU University Medical Center Amsterdam

prescribed: (1) exercise therapy (ET) or (2) cognitive
behavioural therapy (CBT). However, evidence on the
effectiveness of both these interventions in patients
with NMD is limited.
The FACTS-2-NMD programme consists of three
single-blinded, randomized-controlled trials,
investigating the effects of 16 weeks of ET or 16
weeks of CBT compared to usual care on reducing
fatigue in respectively individuals with post-polio
syndrome (FACTS-2-PPS study), facioscapulohumeral
muscular dystrophy (FACTS-2-FSHD study), and
amyotrophic lateral sclerosis (FACTS-2-ALS study).
Furthermore, the underlying working mechanisms
of both interventions are being studied. A third
objective of the program is to gain insight into
patients’ and health care professionals’ perspectives
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with both interventions (FACTS-2-PP study), based
on a qualitative study approach with a responsive
evaluation methodology.
The FACTS-2-NMD consortium (www.facts2nmd.
nl) is a partnership of three academic Rehabilitation
departments, including the Academic Medical
Center Amsterdam, the Radboudumc Nijmegen and
the UMC Utrecht. Within this consortium there is
collaboration with the Metamedica department of the
VU University Medical Center, The Nijmegen Expert
Centre for Chronic Fatigue and the Faculty of Human
Movement Sciences in Amsterdam. In addition, eight
rehabilitation centres participate in the consortium.
The FACTS-2-NMD programme is funded by the
Prinses Beatrix Spierfonds; the Dutch Public Fund for
Neuromuscular Disorders and ZonMw.

Objectives
•

•

•

•

To increase the understanding of cognitive
behavioural therapy and its possible role in the
rehabilitation management of neuromuscular
disorders.
To increase the understanding of exercise
therapy and its possible role in the
rehabilitation management of neuromuscular
disorders.
To learn about guidelines and assessment tools
for training intensity prescription of exercise
therapy in neuromuscular disorders.
To have insight in the illness experiences of
patients with neuromuscular disorders.
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Parallel session 3
Friday
13.15 – 15.15
3a.

PhD Thesis Session
Chair: Prof. R.J.E.M. Smeets MD PhD

3b.

Mini-symposium: Towards autonomy focused interventions: a paradigm shift in
pediatric rehabilitation care
Chair: M. Ketelaar PhD

Page 227

Mini-symposium: ALLRISC: Active LifestyLe Rehabilitation Interventions in
chronic Spinal Cord injury
Chairs: Prof. L.H.V. van der Woude PhD, Prof. M. Post PhD
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3c.
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3d.

Workshop: Effective exercise during rehabilitation: What’s the way to do it?
Chair: V.S.M. Venhof MD
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3e.

Mini-symposium: New developments in rehabilitation for chronic pain
Chair: Prof. J. Verbunt MD PhD
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3f.

Workshop: The orthopaedic shoe and the satisfied patient: from science to practice
Chair: S.A. Bus PhD
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3a. PhD Thesis Session
Chair: Prof. R.J.E.M. Smeets MD PhD
Jury: Prof. R.J.E.M. Smeets MD PhD, J.F. Fleuren MD PhD, J.H. de Groot PhD, J. Stolwijk-Swüste MD PhD
Nominees: J.M. Bouwsema PhD, L. Hak PhD, M. Jansen PhD, V.R.M. Moalaert MD PhD

During this session, the best PhD theses in the
field of rehabilitation medicine in the academic
year 2013-2014 in the Netherlands are presented.
These dissertations are nominated by professors in

rehabilitation medicine. A selection of the theses was
made by the PhD Award jury. During the session the
jury will select the winner from the nominees of the
PhD Award 2014.

3b. Mini-symposium
Towards autonomy focused interventions:
a paradigm shift in pediatric rehabilitation care
Chair: M. Ketelaar PhD
R.J. Palisano PT ScD FAPTA, I. van der Ham MD, T. Dirks PT, A. Willemen PhD, A. Buizer MD PhD, M.E. Roebroeck PhD,
S. Cardinaal, on behalf of paediatric research consortium LEF!

Programme
1. Time for a change? The why and how of autonomy
focused intervention
M. Ketelaar PhD, I. van der Ham MD
2. Training parents to support their child’s empowerment
(Samen op Koers)
A. Willemen PhD
3. Professionals adopting the role of coach in COPCA
T. Dirks PT
4. Family involvement: experiences of a parent
Interview with S. Cardinaal, parent of a child with a
disability
5. Addressing shared responsibility and family
empowerment in participation-based therapy
R.J. Palisano, PT ScD FAPTA
6. Discussion: Challenging paediatric rehabilitation care
Moderators: A. Buizer MD PhD, ME Roebroeck PhD

Recent studies in paediatric rehabilitation suggest
that family and child autonomy is critical for the
long-term success of paediatric rehabilitation.
Current developments reflect a paradigm shift from
a medical model of health into a broader perspective
on health, addressing a developmental perspective,
with a central role for the family and child, focusing
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on autonomy. Accordingly, patients and professionals
enter into a collaborative relationship characterized
by communication, mutual respect, and trust.
Competences expected from professionals are not
limited anymore to medical and practical knowledge,
but also extend to coaching and guiding towards
other sources of support. Families’ and patients’
competences addressed are knowledge, skills, selfefficacy, and developmental potential. The idea is
simple: when people are more able to find their own
solutions, people will be more able to participate
in society satisfactorily. This approach, however,
involves a paradigm shift in how treatments are
provided to children and families and the roles
of professionals. These changes are challenging
paediatric rehabilitation care.
In areas such as psychotherapy and youth services,
this paradigm shift has already started several years
ago and approaches based on self-determination
theory and solution-focused counselling have proven
to be effective in improving autonomy and selfdetermination.
In this mini-symposium we will learn from earlier
experiences with two interventions for children in
other settings. First, we will present an example of a
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cognitive-behavioural group intervention Samen Op
Koers, for children with chronic illnesses that was
developed in Amsterdam. Second, we will discuss
the early intervention program COPCA from UMC
Groningen (Coping with and Caring for infants with
special needs – a family centred program), indicating
that more therapy time spent in coaching
and educating the family was associated with
improvements in daily life function of the child.
For the setting of paediatric rehabilitation, R Palisano
and colleagues from the USA, Canada and Australia
have developed ‘Participation-based therapy’ for
children with physical disabilities. They focus on
optimizing their home and community participation
and self-determination. Palisano will elaborate on
their approach in the mini-symposium, by sharing
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Objectives
•
•

•

To know the key principles of the autonomy
focused intervention approach;
To understand the discrepancies between the
autonomy focused interventions and usual care
in pediatric rehabilitation, and the need for a
paradigm shift;
To understand ways to adopt the coaching
role as professional, focusing on shared goalsetting and mutual collaboration with families
and community providers.

their clinical experiences with the intervention and
explaining how professionals and families can acquire
their new roles.

3c. Mini-symposium
ALLRISC: Active LifestyLe Rehabilitation Interventions
in chronic Spinal Cord injury
Chairs: Prof. L.H.V. van der Woude PhD, Prof. M. Post PhD
S. de Groot PhD, J. Adriaansen MD, H. Kooijmans MSc, J.W. van der Scheer MSc, A. Bakkum MSc, R.J.K. Vegter MSc,
G.J. Snoek MD PhD

Programme
1. Introduction ALLRISC
Prof. Lucas van der Woude, Prof. Marcel Post PhD,
Sonja de Groot PhD
2. Long-term secondary health conditions, fitness and
active lifestyle
Jacinthe Adriaansen MD
3. Self-management of secondary health conditions, active
lifestyle and fitness
Hedwig Kooijmans MSc
4. Low-intensity aerobic wheelchair exercise for inactive
persons with chronic spinal cord injury
Jan van der Scheer MSc
5. Hybrid cycle training in inactive people with long-term
spinal cord injury
Arjan Bakkum MSc
6. Initial phase of motor skill development in hand rim
wheelchair propulsion
Riemer Vegter MSc
7. Relevance & Implementation of ALLRISC: a physician’s
opinion!
Govert Snoek MD PhD
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This is work presented from the ZonMw-funded
ALLRISC program, performed in the SCIONN clinical
research network of collaborating spinal cord injury
(SCI)-specialized rehabilitation centers and research
groups (www.scionn.nl). The research program
assessed health problems and fitness among Dutch
wheelchair-dependent individuals with a chronic
(>10 yrs) SCI in a cross-sectional time-since-injury
stratified cohort study and three intervention
studies. Additionally, a project addressing motor skill
acquisition in wheeled mobility complemented the
program. Key focus points are:
• active lifestyle and health in chronic SCI, what can
we do in the context of healthy aging?
• potential intervention strategies and early
prevention of inactivity and overuse
• a need for a continued rehabilitation monitoring
and information exchange, rehabilitation over
the lifespan and ‘spinal cord injury networking’.
Future clinical and research steps to take will be
discussed.
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Objectives
•
•
•

Spinal cord injury: disability is not inability
Prevention of health problems and inactivity
are key to all healthy aging
Behavioral physical fitness and motor learning
interventions are fundamental to SCIrehabilitation

3d. Workshop
Effective Exercise during Rehabilitation;
What’s the way to do it?
Chair: V. Venhof MD
P.C.T. van Aanholt MD, J.D. Haisma MD PhD, M. Heine MSc, C. van Koppenhagen MD PhD, I.G.L. van de Port PhD

Programme

thereby also for the training programs. To prescribe
a suited programme, a rehabilitation physician
has to understand the basic principles of physical
e xercise and training and must have knowledge
about current exercise guidelines. The aim of this
workshop is to emphasize that it is not efficient to
prescribe exercises without performing physical
measurements.
We will discuss that an effective training program is
essential for a good outcome and that each training
program has to be adjusted to the individual patient
and his goal.

1. Introduction in Functional Physical Exercises
Peter van Aanholt MD
2. Functional Physical Exercises and Multiple Sclerosis
Martin Heine MSc
3. Functional Physical Exercises and Stroke
Ingrid van de Port PhD
4. Functional Physical Exercises and Paraplegia
Casper van Koppenhagen MD PhD
5. Summary and Conclusions
Janneke Haisma MD PhD

During rehabilitation, most of our patients are in
some way physically active. However, in our opinion,
the intensity of training and exercise is often too low.
As rehabilitation physician, we are responsable
for the content of our rehabilitation programs and
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During the workshop we will show different physical
exercise principles for disorders like Multiple
Sclerosis, Stroke and Paraplegia.
We will also discuss why it is important for our
patients to remain fit after rehabilitation and how we
can measure this.
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3e. Mini-symposium
New developments in rehabilitation for chronic pain
Chair: Prof. J. Verbunt MD PhD
E. Generaal MSc, D. Vos Vroman MSc, M. den Hollander MSc, H. Trompetter PhD

Programme

•

1. Neurobiology and pain
Ellen Generaal MSc- VUMC Amsterdam
2. Effect of multidisciplinary treatment of patients with
chronic fatigue syndrome
Desiree Vos Vroman MSc - Revant Breda, Maastricht
University
3. Effect van multidisciplinary graded exposure treatment
in patients with Complex Regional Pain Syndrome
Marlies den Hollander MSc - MUMC Maastricht,
Maastricht University
4. Effect of an internet based Acceptance and Commitment
therapy for patients with chronic pain syndromes
Hester Trompetter PhD, Roessingh Rehabilitation,
Enschede
Chronic pain can have a disabling effect on the
performance of daily life activities and quality of
life of patients with chronic pain. Multidisciplinary
rehabilitation treatment has already shown to be
an effective treatment to increase the level of
participation in society of patients with chronic
musculoskeletal pain. As a result of this, chronic pain
rehabilitation is an evidence based treatment for
patients with chronic musculoskeletal pain.
However, further improvement of existing care is
always aimed for in scientific research. Recently, new
results of Dutch scientific studies came available
with a potential value to further strengthen the
multidisciplinary pain rehabilitation. This concerns
information on different domains in rehabilitation for
chronic pain, such as:
• Knowledge on underlying working mechanisms
in chronic pain. What are influences of the
hypothalamic-pituitary-adrenal axis, the
autonomic nervous system and the immune
system on the presence, onset and perpetuation
of chronic pain?
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Knowledge on the effectiveness of treatment
of specific cognitive behavioural modalities
(such as graded exposure and Acceptance and
Commitment therapy)
Knowledge concerning the practical implication
and the effect of internet based treatment
programs for chronic musculoskeletal pain.

•

In addition, the potential value of multidisciplinary
treatment for patients with a disabling chronic
fatigue syndrome was studied and results can
improve our knowledge on effective treatments for
this patient population.

This mini-symposium will be organized by Adelante
(Hoensbroek) and Maastricht University (Maastricht)
in cooperation with Roessingh Rehabilitation
(Enschede) en VU University Medical Center
(Amsterdam) and the Werkgroep Pijnrevalidatie
Nederland (WPN).

Objectives
•

•
•

To present new developments in scientific
research on the domain of rehabilitation
treatment for patients with chronic pain,
that will further strengthen evidence based
rehabilitation medicine for patients with
chronic pain with a main focus at:
underlying mechanisms for chronic pain
the effect of rehabilitation treatment for
disabling patients with chronic pain and fatigue
the applicability of ICT in the treatment of
chronic pain
To discuss the implications of the results of
these studies for clinical care
To focus on (potential) consequences for
implementation
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3f. Workshop
The orthopedic shoe and the satisfied patient:
from science to practice
Chair: S.A. Bus PhD
Prof. K. Postema, MD PhD, J.J. van Netten PhD, T.E. Busch-Westbroek MD, J. Nijhuis MSc, R. Arnold

Programme
1. Research outcomes on orthopedic footwear and their
translation to clinical practice
Sicco Bus PhD, AMC Amsterdam (the scientist)
2. Footwear provision when the patient walks in your office
Tessa Busch-Westbroek MD, AMC Amsterdam (the
doctor)
3. Design solutions: the rocker-bar and how to use it when
the patient walks in your office
Prof. Klaas Postema MD PhD, UMC Groningen (the
scientist and doctor)
4. Patient perception, acceptance and communication
regarding orthopedic footwear
Jaap van Netten PhD, ZGT Almelo (the scientist)
5. Live conversation with a patient: good and bad
communication
Renze Arnold, actor, and Prof. Klaas Postema (the patient
and the doctor)
6. The shoe under pressure: how to deal with the bears on
the road
Jeroen Nijhuis MSc, OIM Orthopedie (the director)

Over the last years, new insights and developments
have occurred in the design and prescription
of orthopedic footwear for patients with foot
problems in rehabilitation medicine. For example,
we have improved our understanding about the
role of mechanical pressure and adherence in the
prevention of foot injury and the importance of
patient acceptance and communication in footwear
provision. We have also learned that available
knowledge about effective footwear designs is not
always implemented (correctly) in clinical practice.
But how do we use scientific knowledge in daily
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clinical practice and how do we satisfy the end
user, the patient? These insights, developments,
and questions will be discussed in the workshop.
Orthopedic footwear provision currently occurs
under increasing pressure of health care insurers
to lower costs of prescription. Will this affect the
multidisciplinary character of footwear provision,
how can we prove the added value of orthopedic
footwear, and can we still rely on the expertise and
craftsmanship of the prescribing physician and shoe
technician as important components of footwear
provision? The goal of the workshop is to discuss
these topics interactively with the audience and to
provide knowledge and tools that the rehabilitation
medicine specialist or resident can apply to clinical
practice.

Objectives
At the end of the workshop, the participant has
gained insight in:
• How to use scientific results on the efficacy of
orthopedic footwear in daily clinical practice
• How to reach an adequate footwear
prescription for your patient
• Importance of the patient accepting the need
for orthopedic shoes
• Ways to communicate with the patient to reach
a satisfactory solution for both parties
• The current changing balance of forces
regarding orthopedic footwear provision and
the position of the rehabilitation medicine
specialist
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1. Development of a practical and evidence-based framework for
management regarding arm and hand paresis in sub acute stroke
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clinical rehabilitation

J.A. Franck MSc1, J.A.M. Halfens PT 1, Prof. R.J.E.M. Smeets MD PhD2, H.A.M. Seelen PhD3
1
2
3

Adelante Rehabilitation Centre, department of Brain Injury Rehabilitation, Hoensbroek
Research School CAPHRI, Department of Rehabilitation Medicine, Maastricht University, Maastricht
Adelante Centre of Expertise in Rehabilitation and Audiology, Hoensbroek

Objectives
The shear volume of information on new treatment
techniques/ technologies that may enhance
restoration of arm-hand function (AHF) and armhand skill performance (AHSP) in stroke survivors
may overwhelm therapists in daily clinical practice
when choosing the appropriate therapy for their
patient. The aim is to present a concise, modular and
clinically manageable framework that can be used
by paramedical staff to structure and implement
training of AHF and AHSP in stroke survivors.
Methods
The framework is based on four constructs, i.e.
a) stratification according to the severity of arm–
hand impairment (using the Utrechtse-Arm-Test
(UAT)), b) the individual’s rehabilitation goals and
concomitant potential rehabilitation outcomes,
c) principles of self-efficacy, d) possibilities to
systematically incorporate (new) technology and
new evidence-based training elements swiftly.

Results
The framework encompasses 3 programs aimed at
treating either the severely (UAT 0-1), moderately
(UAT 2-3) or mildly (UAT 4-7) impaired arm-hand.
Program themes are: “taking care of the limb and
prevention of complications” (program-1), “taskoriented gross motor grip performance” (program-2)
and “functional AHSP training” (program-3).
Each (group wise) (6-week) program is divided
into multiple (goal-oriented) training modules,
incorporating mastery experiences, vicarious
experiences, verbal persuasion and physiological
feedback. Each program is preceded and followed by
an assessment. Program-2 and 3 may be extended by
6 weeks (max). Training modularity facilitates rapid
interchange/adaptation of sub-elements.
Conclusion/clinical message
Proof-of-principle as well as successful
implementation in clinical rehabilitation have
been established. The framework facilitates rapid
structured design and provision of state-of-the-art
AHF and AHSP treatment in stroke patients.

J.A Franck
h.franck@adelante-zorggroep.nl

2. Problem

solving therapy during outpatient rehabilitation for stroke: short-term results

of a randomized controlled trial

M.M. Visser MSc1, M.H. Heijenbrok-Kal PhD2, A. van 't Spijker PhD1, Prof. J.J.V. Busschbach PhD1,
Prof. G.M. Ribbers MD PhD2
1
2

Erasmus University Medical Center/Rijndam Rehabilitation Center, Rotterdam
Rijndam Rehabilitation Center, Rotterdam

Introduction
Stroke patients make less use of active problemoriented coping strategies, and experience a lowered
health-related quality of life (HR-QoL).
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Objective
To investigate if Problem Solving Therapy (PST) is
an effective group intervention for improving coping
strategy and HR-QoL in stroke patients.
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Patients
166 stroke patients, mean age 53.06 years (SD 10.19),
53% men, mean time post-stroke 12.39 months
(SD 23.18).
Methods
This randomized controlled trial investigates
the effects of PST, measured directly after the
intervention period (8 weeks). The intervention group
received PST in addition to standard rehabilitation.
The control group received standard rehabilitation.
Data were analyzed using independent t-tests for
between-group and paired-sample t-tests for withingroup comparisons.
Results
Between the groups there were no statistically
significant differences. However, within the
groups there were; the intervention group showed
significant improvements in coping strategy
(decreased emotion-oriented coping (p = .040);
increased distraction (p = .010)), problem solving
skills (decreased avoidant style (p = .006)), HR-QoL

3. The
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(increased utility (p = .048)), and social participation
(increased family role (p = .028) and autonomy
outdoors (p = .013)). The control group showed
significant improvements in HR-QoL (increased VAS
(p = .001)), depression score (p = .031), and social
participation (increased family role (p = .011)).
Discussion and conclusions
On the short term, PST has no significant
psychosocial effects in stroke patients compared
to standard rehabilitation. The upcoming long-term
results may reveal potential late effects of PST on
coping strategies or problem solving skills in stroke
patients.
Clinical message
PST seems to positively affect coping strategy and
problem solving skills, but the additional value to
usual care has yet to be proven.

M.M. Visser
mvisser@rijndam.nl

impact of obstructive sleep apnea on cognitive and functional status in stroke patients

J.A. Aaronson MSc1, Prof. C.B. van Bennekom MD PhD1, W.F. Hofman PhD2, T. van Bezeij MD1,
E. Groet MSc1, J.G. van den Aardweg MD PhD3, W.A. Kylstra MSc1, Prof. B.A. Schmand PhD2
1
2
3

Heliomare, Wijk aan Zee
University of Amsterdam, Amsterdam
Medical Center Alkmaar, Alkmaar

Introduction
Obstructive sleep apnea (OSA) is a common sleep
disorder in stroke patients and is associated with
lengthened hospitalization, decreased functional
outcome and increased risk of recurrent stroke. The
effect of OSA on cognitive functioning following
stroke has not yet been investigated.
Objective
The aim of this study was to compare stroke patients
with and without OSA on cognitive and functional
status upon admission to inpatient rehabilitation.
Patients
170 stroke patients admitted to Heliomare
rehabilitation center.
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Methods
All patients underwent a sleep study for diagnosis
of OSA. Cognitive status was assessed by
neuropsychological examination. Functional
status was assessed with two neurological scales
and a measure for activities of daily living (ADL).
Fatigue, sleepiness and mood were assessed by
questionnaires.
Results
Seventy patients were diagnosed with OSA. OSA
patients were older and had a higher BMI than
non-OSA patients. No difference in stroke type or
classification was found. As regards to cognitive
functioning, OSA patients performed worse in the
domains of vigilance, attention, visuoperception,
psychomotor ability and non-verbal problem solving
than patients without OSA, while no difference was
objectified for memory, language and executive
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functioning. As for functional status, OSA patients
showed worse neurological status and had lower ADL
scores than non-OSA patients. The reported levels of
fatigue, sleepiness and depressive symptoms did not
differ between groups.
Discussion and conclusions
OSA negatively affects the cognitive and functional
status of stroke patients.

4. Evaluation
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Clinical message
Awareness of OSA in stroke rehabilitation is
important as OSA is common and negatively affects
functioning after stroke.

J.A. Aaronson
j.aaronson@heliomare.nl

of a home-based technology-supported arm/hand training system after stroke

S.M. Nijenhuis MSc1, G.B. Prange PhD1,2, P. Sale MD PhD3, N. Nasr PhD4, J.H. Buurke PhD1,5,
Prof. J.S. Rietman MD PhD1,2
1
2
3
4
5

Roessingh Research and Development, Enschede
Department of Biomechanical Engineering, University of Twente, Enschede
Department of NeuroRehabilitation, IRCCS San Raffaele Pisana, Rome, Italy
School of Health and Related Research, University of Sheffield, Sheffield
Department of Biomedical Signals and Systems, University of Twente, Enschede

Introduction
Robotic devices are used increasingly in
rehabilitation for the hemiparetic arm after stroke.
The next step is to apply such systems at home to
enable increased amount of training. In this study, a
custom-designed orthosis supporting hand opening
is combined with a motivational user interface with
gaming environment for self-administered training
(SCRIPT).
Objective
To assess the feasibility of technology-supported
arm/hand training at home after chronic stroke.
Patients
Twenty-one chronic stroke patients with impaired
arm/hand function were included across the
Netherlands, Italy and United Kingdom.
Methods
During six weeks, participants were recommended
to exercise 180 minutes per week at home with the
SCRIPT system (Fig 1). They trained independently
using games while they were supervised remotely,
off-line, by a therapist. Evaluation of feasibility
involved training duration, usability (System Usability
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Scale, SUS) and motivation (Intrinsic Motivation
Inventory, IMI). Arm/hand function (Fugl-Meyer) was
assessed before and after six weeks training.
Results
User acceptance was positive (median SUS = 68%,
range 38-100%; median IMI = 5.3, range 3.4-6.7).
Compliance with the system was promising: mean
training duration per week was 105 minutes (SD = 66
minutes). Mean arm/hand function improved from
33.1 (SD = 15.8) pre-training to 37.1 (SD = 16.3) posttraining.
Discussions/conclusions
Training with the SCRIPT system at home was
feasible and effective. This was reflected in an actual
training duration of 15 minutes per day, and modest
clinical improvements on arm/hand function after six
weeks training in chronic stroke.
Clinical message
The SCRIPT system is a promising tool for intensive,
self-administered practice at home after stroke.

S.M. Nijenhuis
s.nijenhuis@rrd.nl
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review and

practice recommendations

I.G.L van de Port PhD1, Prof. G. Kwakke PhD2, H. Wittink PhD3
1
2
3

Revant, Breda
VUMC, Amsterdam
Hogeschool Utrecht, Utrecht

Purpose
To systematically review published protocols to
determine aerobic capacity in stroke patients, and
to establish the quality of reporting according to the
international guidelines for cardiopulmonary exercise
testing (CPET), and safety of the protocols.
Design
Systematic review
Data sources
Systematic review of studies of CPET in stroke
survivors. PubMed, EMBASE, CINAHL were searched
until January 2014.
Study selection
The following MeSH headings and keywords were
used: oxygen capacity, oxygen consumption, oxygen
uptake, peak VO2, max VO2, aerobic fitness, physical
fitness, aerobic capacity, physical endurance and
stroke. The search and selection was done by two
reviewers independently.

Data extraction and synthesis
60 studies were scrutinized, including 2104 stroke
survivors. Protocols included treadmill (n = 21),
bicycle (n = 33), stepper (n = 3) and arm (n = 1)
ergometry. Two studies used two or more protocols.
Five studies reported 11 adverse events (0.5%). All
studies reported VO2peak. Secondary outcomes
were reported in a limited number of the studies.
The quality of the reporting and conduction of the
exercise tests was suboptimal. Most studies did not
or insufficiently report on adherence to the existing
CPET-guidelines for exercise testing.
Conclusion
The quality of the reporting and conduction of
the exercise tests was suboptimal. Adherence to
guidelines for exercise testing was limited overall.
Little information about patient selection and
safety, the used protocol and termination criteria
was provided. These findings make that results from
cardiopulmonary exercise testing protocols in stroke
patients are incomparable and therefore difficult to
interpret.

I.G.L van de Port
i.vandeport@revant.nl

6. Stride

length and frequency adaptations in stroke patients and its relation to gait stability

L. Hak PhD1, Prof. J.H. van Dieën PhD1, P. van der Wurff PhD2, H. Houdijk PhD1
1
2

Research Institute MOVE, Faculty of Human Movement Sciences, VU University, Amsterdam
Center for Augmented Motor Learning and Training, National Military Rehabilitation Center Aardenburg, Doorn

Introduction
Post-stroke individuals adapt their step pattern
differently from able bodied persons when exposed
to challenging walking conditions, which result in
smaller margins of stability (MoS). It is, however, not
known whether post-stroke individuals are not able
to use the same strategy as able-bodied persons,
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or whether these individuals just do not select this
strategy.
Objective
To investigate whether post-stroke participants are
physically able to walk at different combinations of
stride frequency and stride length and how these
adaptations affected the MoS.
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Methods
Ten post-stroke individuals walked 6 trials of 2
minutes on a treadmill (Caren, Motek Medical) at
different combinations of stride frequency and
stride length, expressed as a percentage of their
comfortable value, while receiving visual feedback
about the required and actual stride length.
Results
GEE regression models showed that subjects were
fully able to increase stride length when this was
required. However, when subjects had to increase
their stride frequency, they did only increase stride
frequency to about 75% of the required value. As
a result of the limited capacity to increase stride
frequency the increase in MoS was limited.

7. Evaluation

2014|5

Discussion and conclusions
Post-stroke individuals experience difficulties
to adjust stride frequency during walking. The
underlying impairment causing this limitation cannot
be derived from the results of this study, but as a
result, the capacity to increase the MoS is limited.
Clinical message
Training post-stroke individuals to increase stride
frequency during walking might be beneficial to
further increase MoS and potentially prevent falling
during walking.

L. Hak PhD
l.hak@vu.nl

of two vocational rehabilitation interventions after acquired brain injury :

the effects on return to work

J.M. van Velzen MSc1, Prof. C.A.M. van Bennekom MD PhD2, P.H. Goossens MD PhD3,
Prof. M.H.W. Frings-Dresen PhD4, Prof. J.K. Sluiter PhD4
1

2

3

4

Heliomare Research & Development, Wijk aan Zee and Coronel Institute of Occupational Health, AMC, UvA, and
Amsterdam
Heliomare Rehabilitation Center, Heliomare Research & Development, Wijk aan Zee and Coronel Institute of Occupational
Health, AMC, UvA, Amsterdam
Rijnlands Rehabilitation Center and Department of Orthopaedics, Physiotherapy and Rehabilitation, Leiden University
Medical Center, Leiden
Coronel Institute of Occupational Health, Amsterdam Medical Center, UvA, Amsterdam

Introduction
The Early Vocational Rehabilitation (EVR) and the
Late Vocational Rehabilitation (LVR) intervention are
each implemented in another Dutch rehabilitation
center. Although with different activities over time,
both interventions aim to support people with
acquired brain injury (ABI) during their rehabilitation
process to return to work (RTW).
Objective
To evaluate and compare the effects on RTW
outcome of both interventions at several time
moments after the start of rehabilitation.
Patients
Twenty-two patients followed EVR and 11 patients
followed LVR. All patients worked before ABI and
started rehabilitation between July 18th, 2011 and
September 1st, 2012.
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Methods
The effect of both interventions was studied by
computing % of patients who achieved RTW, based
on self-reports. A Chi-square test was performed to
detect statistical significant differences (p≤0.05)
between the EVR and LVR group in %RTW at 3, 6, 9,
and 12 months after the start of rehabilitation.
Results
In the EVR group 32%, 58%, 79%, and 88%RTW
was achieved at 3, 6, 9, and 12 months after the
start of rehabilitation. In the LVR group %RTW was
40%, 67%, 89%, and 78%. No statistical significant
differences (p = 0.48-0.66) between the groups were
found.
Discussion and conclusions
RTW within one year after the start of rehabilitation
was established for most patients. Results between
the EVR and LVR intervention were not significant
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different. Which intervention works best for who has
to be investigated in future studies.
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J.M. van Velzen
j.van.velzen@heliomare.nl

Clinical message
Both the EVR and LVR intervention support people
with ABI during their rehabilitation process to RTW.

8. Cognitive functioning in multiple sclerosis
battery : a 10-year follow-up study

using the brief repeatable neuropsychological

Olga A. Lim MSc1, Vincent de Groot MD PhD1,2,3, Jiska C.E. Kempen PhD1,2,3, Heleen Beckerman Ph1,2,3
1
2
3

Department of Rehabilitation Medicine, VU University Medical Center, Amsterdam
EMGO Institute for Health and Care Research, VU University and VU University Medical Center, Amsterdam
MS Center Amsterdam, Amsterdam

Introduction
Multiple sclerosis (MS) concurs with cognitive
deficits. Results on the natural history of cognitive
dysfunction have been inconclusive. Crucial in
understanding the development of cognitive
deficits are length of observation and use of
specific neuropsychological tests. Insight is of
great importance as it has major impact on daily
functioning.

Results
Longitudinal data-analyses showed small but
significant changes of both improvement and
deterioration over a 10-year follow up. In comparison
to healthy subjects, patients with MS had just above
average results on all domains over time. However,
our patients were younger and had completed
substantially higher education. In addition, there was
substantial loss to follow-up.

Objective
To study the development of cognition in patients
recently diagnosed with MS over a period of 10 years.

Conclusions
In the first 10 years after diagnosis has been made,
cognitive function remains relatively stable and likely
within normal limits. Our comparison may be biased
due to differences with the reference population and
test-retest effects.

Patients
A prospective cohort of 156 patients with MS.
Measurements took place immediately after
diagnosis, and at 1, 2, 3, 6, 10 years.
Methods
The Brief Repeatable Battery of Neuropsychological
Tests (BRB-N, version A) was administered. The
battery assesses several cognitive domains, including
memory, attention, processing speed, and verbal
fluency. Results were compared with reference
values of healthy individuals.
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Clinical Message
Changes in cognitive function on the domains
measured by the BRB-N were small and not clinically
relevant in patients recently diagnosed with MS over
a period of 10 years.

O.A. Lim
o.lim@heliomare.nl
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of providing ankle-foot orthoses in (sub)acute stroke patients:

results on clinical outcome measures

C.D.M. Nikamp MSc1,2, J.H. Buurke PhD PT1,2, M.J. Nederhand MD PhD1, Prof. H.J. Hermens PhD1,2,
Prof. J.S. Rietman MD PhD3
1
2
3

Roessingh Research & Development/University of Twente, Enschede
Department of Biomedical Signals and Systems, University of Twente, Enschede
Department of Biomechanical Engineering, University of Twente, Enschede

Introduction
Scientific evidence about long-term use of anklefoot orthoses (AFOs) after stroke is lacking and no
generally accepted guideline regarding the timing of
AFO-provision after stroke is available.
Objective
Determine the effects of AFO-provision at different
moments in time after stroke.
Patients
(Sub-)acute stroke patients with AFO-indication
admitted to the rehabilitation center.
Methods
Patients were measured bi-weekly for 18 weeks,
with follow-up at week 26. Two groups with different
randomized moments of AFO-provision were
compared: “early” (provision at inclusion) and “late”
(provision 8 weeks later). Outcome measures were:
Berg Balance Scale (BBS), Functional Ambulation
Categories, 10-m walking test, 6-min walking test
(6MWT), Barthel Index and Rivermead Mobility Index.

Results
Mixed model analysis included 33 subjects (16
early, 17 late) of which 2 subjects are still enrolled
in the study (completed up to week 17). Six subjects
dropped out (1 early, 5 late). Both groups showed
progress over time, with predominantly higher scores
in the early AFO-group. The progress in BBS and
6MWT showed statistically significant differences
(resp. p = 0.010 and p = 0.001) between the early and
late group over time.
Discussion and conclusions
Early AFO-provision after stroke shows a positive
trend on all outcome measures, with significant
differences over time for the BBS and 6MWT in favor
of early AFO-provision. The differences between the
2 groups were largest up to 13 weeks.
Clinical message
Early AFO-provision in the rehabilitation after stroke
seems beneficial on clinical outcome measures
related to balance and mobility.

C.D.M. Nikamp
c.nikamp@rrd.nl

2. Upper Extremity Strength Measurement for Children With Cerebral Palsy:
A Systematic Review of Available Instruments
K.J.F.M. Dekkers PT 1, E.A.A. Rameckers PhD PT2, Prof. Rob J.E.M. Smeets MD PhD2,
Y.J.M. Janssen-Potten PhD2
1
2

Revant, Breda
Adelante Centre of Expertise in Rehabilitation and Audiology, Hoensbroek

the “body functions & structures” level of the
International Classification of Functioning, Disability
and Health for Children and Youth for children with
cerebral palsy.

Objective
To systematically evaluate the level of evidence
of the clinimetric properties of instruments for
measuring upper extremity muscle strength at
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Search strategy
A systematic search of the PubMed, EMBASE,
OTseeker, CINAHL, PEDro, and MEDLINE databases
up to November 2012 was performed.

reliability were investigated. Two testretest reliability
studies were rated as “fair” for the level of evidence.
All other studies were rated as “unknown” for the
level of evidence.

Selection of articles
Two independent raters identified and examined
studies that reported the use of upper extremity
strength measurement instruments and methods for
children and adolescents with CP aged 0 to 18 years.
The COSMIN (COnsensus-based Standards for the
selection of health status Measurement INstruments)
checklist with 4-point rating scale was used by
2 independent raters to evaluate the methodological
quality of the included studies. Best evidence
synthesis was performed using COSMIN outcomes
and the quality of the clinimetric properties.

Conclusion
For measuring grip strength, the Jamar
dynamometer is recommended. For other muscle
groups, handheld dynamometry is recommended.
Manual muscle testing (MMT) can be used in case of
limited (below MMT grade 4) wrist strength or for
total upper limb muscle strength. Based on lacking
information regarding other clinimetric properties,
caution is advised regarding interpretation of the
results.

K.J.F.M. Dekkers
k.dekkers@revant.nl

Evaluation of articles and results
Six different measurement instruments or methods
were identified. Test-retest, interrater, and intrarater

3. Botulinumtoxin injections are not cost-effective in combined treatment with intensive
physiotherapy for gross motor function, everyday physical activity levels and quality of

life

in children with spastic cerebral palsy

F.C. Schasfoort PhD1, J.B.J. Bussmann PhD1, Prof. J.G. Becher MD PhD2, A.J. Dallmeijer PhD2,
S. Polinder PhD1, Prof. E.W. Steyerberg PhD1, R.F. Pangalila MD3, Prof. H.J. Stam MD PhD1
1
2
3

Erasmus Medical Center, Rehabilitation Medicine, Rotterdam
VU University Medical Center, Rehabilitation Medicine, Amsterdam
Rijndam Rehabilitation Center, Rotterdam

In this study we compared the (cost-)effectiveness
of two treatments for children with spastic cerebral
palsy (CP) in an economic evaluation. Forty-one
children received BtA+iPT: multiple BtA injections
followed by a 12-week program of intensive functional
physiotherapy; twenty-four children received iPT:
only the 12-week iPT program. Measurements were
performed at baseline and after the iPT period
of 12 weeks. Primary outcome measures were:
1) actual everyday physical activity levels measured
with ambulatory monitoring devices (Actigraph),
2) (health related) quality of life measured with
several questionnaires (HUI, CHQ, DISABKIDS),
and 3) gross motor function measured with the
gross motor function measure (GMFM). Economic
evaluation was performed according to Dutch
guidelines (societal perspective, including health care
costs and patient costs for time and travel). We found
no added effect of BtA treatment on the primary
241

outcomes. Immediately after the iPT period ended
we found an intervention effect for improvement of
everyday physical activity levels (p=0.047) and a
trend towards an intervention effect for improving
gross motor function (p=0.095), both in favor of only
iPT. The BtA+iPT treatment showed better results for
the secondary outcome measure functional strength
(p=0.035). Average treatment costs (including costs
for plaster and AFO’s) were significantly higher in
BtA+iPT than in iPT (8.963 euro versus 6.182 euro,
p=0.001). It can be concluded that adding BtA to iPT
in combined BtA+iPT treatment is not cost-effective
compared to only iPT when treatment is aimed at
improving quality of life, gross motor function or
everyday physical activity levels.

F.C. Schasfoort
f.schasfoort@erasusmc.nl
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with adaptive devices in youngsters with upper limb reduction

I. van Wijk MD PhD2, E. Vasluian MSc1, Prof. P.U. Dijkstra PhD1, H.A. Reinders-Messelink PhD3,
Prof. C.K. van der Sluis MD PhD1
1
2
3

University of Groningen, University Medical Center Groningen, Department of Rehabilitation Medicine, Groningen
De Hoogstraat Rehabilitation, Utrecht
Rehabilitation Friesland, Beetsterzwaag

Background
Youngsters with upper limb reduction deficiency
(ULRD) may encounter limitations in daily life
activities. Prostheses are prescribed to overcome
activity limitations, but many are rejected due to
discomfort or lack of functionality. Alternative
solutions, such as adaptive devices (ADs), may be
considered.
Aim
To evaluate the use, satisfaction and social
adjustment with ADs compared to prostheses
in youngsters with ULRD.
Methods
A cross-sectional study using questionnaires was
performed. Youngsters with ULRD between 2-20
years old responded to questions about usage of
ADs versus prostheses. D-Quest and TAPES were
used to evaluate satisfaction and social adjustment,
respectively.
Results
360 ADs were used by 76% of 218 participants
(n = 166). Eighty youngsters used or had used
prostheses (37%). Participants were mainly boys

242

(58%) with transversal ULRD (87%). ADs were used
in 43% for self-care (using cutlery), mobility (cycling,
28%) or leisure activities (sports, playing musical
instruments, 5%). Prostheses were used for mobility
(9%), recreation/leisure (6%), work (4%), self-care
(4%). The most preferred solution to overcome
activity limitations was using own body-parts
(> 60%), help from others (> 50%), using ADs
(48%) or prostheses (< 9%). Satisfaction with ADs
was higher than with prostheses (p < 0.001). Social
adjustment with ADs compared to prostheses did not
differ.
Conclusions
Youngsters with ULRD used ADs much more than
prostheses and were more satisfied with ADs.
ADs were mainly used for eating, cycling, sports or
playing musical instruments. Social adjustment with
ADs or prostheses was comparable.
Clinical message
ADs should be included in standard rehabilitation
treatment of youngsters with ULRD.

C.K. van der Sluis
c.k.van.der.sluis@umcg.nl
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Netherlands:

S.G. Postema Bsc1, R.M. Bongers PhD2, L.M. Norling-Hermansson PhD OT3, Prof. H. Burger MD PhD4,
Prof. M.F. Reneman PhD PT5, M.A.H. Brouwers MD6, Prof. P.U. Dijkstra PhD PT 1,
Prof. C.K. van der Sluis MD PhD1
1
2
3

4
5

6

Department of Rehabilitation Medicine, University Medical Center Groningen, University of Groningen, Groningen
Center for Human Movement Sciences, University Medical Center Groningen, University of Groningen, Groningen
School of Health and Medical Sciences, Örebro University, Örebro, Sweden; Department of Prosthetics and Orthotics,
Örebro County Council, Örebro
University Rehabilitation Institute, Ljubljana
Center for Rehabilitation and Department of Rehabilitation Medicine, University Medical Center Groningen,
University of Groningen, Groningen
Rehabilitation Center De Hoogstraat, Utrecht

Introduction
One-handed individuals are restricted in functioning
and might be more prone to Musculoskeletal
Complaints (MSC).
Objectives
(1) To compare the prevalence of MSC in individuals
with Upper Limb Defects (ULD) with a control group,
(2) to explore the influence of MSC on health and
work and (3) to assess predictors of MSC, disability
and work productivity.
Patients
263 individuals (age: 50.7±16.7 years, 60% males)
of ≥18 years, with ULD (42% reduction deficiency,
58% amputation) at or proximal to the carpal level,
and 108 controls (age: 50.6±15.7 years, 65% male).
Methods
A national survey, based on predictors for MSC,
including validated (subscales) of existing
questionnaires.

(65% vs. 34% in controls) and caused decreased
general health perception, mental health and work
productivity. Prosthesis use did not differ between
patients with and without MSC. Predictors for MSC
were deficiency of the right limb, higher upper
extremity work demands, lower mental health and
being divorced or widowed. More pain, lower mental
health and higher age increased disability. More pain
predicted decreased work productivity.
Discussion and conclusion
Increased prevalence, possibly caused by overuse
and compensatory movements, increased disability
and decreased work productivity make presence of
MSC a serious problem. More research on overuse
and compensatory movements is warranted.
Interestingly, presence of MSC wasn’t related to
prosthesis use.
Clinical message
MSC is a common and invalidating problem in
individuals with ULD and deserves and important role
in rehabilitation medicine.

Results
Year prevalence of MSC (lasting for minimally four
consecutive weeks) was much higher in patients
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S.G. Postema
S.G.Postema@umcg.nl
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and static wrist units in upper limb prosthesis users

Prof. C.K. van der Sluis MD PhD1, M. Deijs MSc1, R.M. Bongers PhD1, N.D.M. Ringeling-van Leusen MD2
1
2

University of Groningen, University Medical Center Groningen, Department of Rehabilitation Medicine, Groningen
Revant Rehabilitation Center, Breda

Introduction
Wrist movements might be important for upper limb
prosthesis users to facilitate activities of daily life
(ADL) or to prevent overuse complaints. Prosthesis
hands with passive wrist motion capabilities, such as
flexion/extension, are on the market, but research on
the user’s experiences with flexible wrists is limited.
Objective
To compare flexible and static prosthetic wrists on
functionality, user-satisfaction and compensatory
movements.
Design
Cross-over design.
Methods
Eight transradial amputees using a myo-electric
prosthesis tested two passive prosthetic wrists,
Flex-wrist (Otto Bock) and Multi-flex wrist (Motion
Control), for two weeks in their flexible and static
condition, respectively. Measurements were perfor
med 5 times: at baseline and after each two week
period. Activity performance was measured using
SHAP and Box & Block tests. OPUS informed after
functioning with the prosthesis. Satisfaction was

7. Understanding

assessed using D-QUEST, TAPES and open-ended
questions. Shoulder joint angles were measured
using Xsens, when executing six ADL tasks.
Results
No significant differences were found for SHAP, Box
&Blocks or OPUS over the different wrist conditions.
Participants’ satisfaction tended to be in favor of
flexible wrists: these allowed a less restricted way
of moving, made handling easier, and required less
awkward movements. In the ADL tasks ‘lifting object’
and ‘handling cutlery’, the use of a flexible wrist
indicated a smaller range of shoulder angles.
Conclusions
Prosthesis functionality was comparable for static
and flexible wrists. Patient satisfaction was greater
for flexible wrists.
Clinical message
Flexible wrists suggest a decrease of compensatory
shoulder movements, which might be important for
patients with overuse complaints.

C.K. van der Sluis
c.k.van.der.sluis@umcg.nl

and quantifying aerobic capacity during rehabilitation in lower limb amputees

D. Wezenberg PhD1, F. van Dijk MSc2, Prof. L.H.V. van der Woude PhD2, R. Dekker MD PhD3, H. Houdijk PhD1
1
2
3

MOVE Research Institute Amsterdam, Faculty of Human Movement Sciences, VU University, Amsterdam
Center for Human Movement Sciences, University Medical Center Groningen, University of Groningen, Groningen
Center for Rehabilitation Medicine & Center for Sports Medicine, University Medical Center Groningen, University of
Groningen, Groningen

Introduction
Previous research has shown that the aerobic capacity
of subjects who were comfortably walking with a lower
limb prosthesis, is markedly reduced compared to
healthy controls. Moreover, aerobic capacity proves to
be an important determinant for walking.
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Objective
In this study, information is gathered about the peak
aerobic capacity of subjects at both the start and
end of prosthetic rehabilitation.
Patients
All eligible patients admitted for prosthetic
rehabilitation in two rehabilitation centers underwent
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peak aerobic capacity testing at the start and end
of rehabilitation.
Method
Peak aerobic capacity was tested using a graded onelegged exercise test. So far, peak aerobic capacity is
determined of 22 patients at the start of prosthetic
rehabilitation (age was 58,7 years, SD = 15.8). Of
this group 4 were amputated as a result of cancer or
trauma while the remaining 18 were amputated due
to vascular deficiency.
Results
In this group peak aerobic capacity was on averaged
17.43 mlkg-1 min-1 [range 7.4- 32.4] which was
comparable to the post rehabilitation vascular

8. What means the ceq to you? Content
(ceq) in a pain rehabilitation setting
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amputee group (n = 10, p = .799) and markedly lower
than the post rehabilitation trauma (p < .001) and
control group (p < .001). Peliminary results (n = 10)
show that some patients show marked improvements
over the course of rehabilitation. However, large
inter-individual differences are seen.
Discussion and clinical message
Preliminary results strengthen the notion that the
peak aerobic capacity at the start of rehabilitation is
markedly reduced. As sufficient aerobic capacity may
prove to be a prerequisite for prosthetic ambulation,
aerobic training ought to be part of rehabilitation.

D. Wezenberg
d.wezenberg@heliomare.nl

validity of the credibility and expectancy questionnaire

V.C. Mertens MPhil1, A. Moser PhD RN2, M.E.J.B. Goossens PhD1, Prof. A.M.C.F. Verbunt MD PhD3,
Prof. R.J.E.M. Smeets MD PhD3
1
2
3

Maastricht University, Maastricht
Maastricht University; Hogeschool Zuyd, Maastricht; Heerlen
Maastricht University; MUMC+; Adelante, Maastricht; Hoensbroek

Introduction
Treatment expectancy is important for the ultimate
treatment outcome. The Credibility and Expectancy
Questionnaire (CEQ) is psychometrically tested, but
the content validity is unknown.
Objective
To assess the content validity of the CEQ and test
interpretation and response regarding potentially
necessary adaptations of the CEQ.
Patients
Chronic pain patients participating in a RCT
assessing the additional effect of Motivational
Interviewing (MI) to multidisciplinary pain treatment
were asked to participate in the present study.
Methods
By using the Three-Step-test-Interview (TSTI)
method a qualitative observational study design was
handled. An iterative approach in rounds of interview,
analysis and adaptation was applied. Interpretation
and response of the respondents to the CEQ and the
identification of response problems were the main
study parameters.
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Results
By means of cognitive interviews of 17 participants
and subsequent adaptations of the CEQ in 5 rounds
the introducory text of the CEQ has been changed.
Eventually, the CEQ was well understandable for
patients waiting for treatment. Participants who
had already undergone treatment continued to
have interpretation and response problems till we
developed a second version (CEQ-2). After several
changes in terms of adapted reference and time
frames, it proved to be a valid questionnaire.
Discussion and Conclusion
Chronic pain patients waiting for rehabilitation
treatment interpreted and responded to the CEQ
as intended. In chronic pain patients who already
underwent rehabilitation treatment the CEQ
needed to be improved considerably. As a result,
we developed a second version, the CEQ-2.
Clinical message
The CEQ can be seen as a content valid questionnaire
which can be used in clinical practice.

V.C. Mertens
vera.mertens@maastrichtuniversity.nl
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years after aneurysmal subarachnoid hemorrhage

W. Boerboom MSc1, M.H. Heijenbrok-Kal PhD1, L. Khajeh MD2, F. van Kooten MD PhD2,
Prof. G.M Ribbers MD PhD1
1
2

Rijndam Rehabilitation Center, Rotterdam
Erasmus Medical Center, Rotterdam

Introduction
The long-term sequelae of aneurysmal subarachnoid
hemorrhage (A-SAH) can have major impact on the
lives of patients and their families.
Objective
To study changes over time for multiple functional
outcomes after A-SAH based on the International
Classification of Functioning, Disability and Health
(ICF).
Patients
76 patients diagnosed with A-SAH who survived
at least until hospital discharge.
Methods
Patients were recruited at the neurology or
neurosurgery department of an academic hospital.
Follow-up visits were performed at the patients’
home at a mean time of 6 months (T1) and 4 years
after hospital discharge (T2). The measurements
consisted of multiple questionnaires and tests fitting
the different domains of the ICF model. Linear mixed
model analyses were performed to study changes
over time.

Results
Significant improvements were found for the Barthel
Index (T1=18.5; T2=19.5; p=.023), Trail-Making-Test-B
(T1=119.4; T2=104.6; p=.025), Social-Support-List(12)
(T1=31.1; T2=32.7; p=.042), Multidimensional-HealthLocus-of-Control-Scale (physician-orientation)
(T1=21.8; T2=19.2; p=.020) and for the Health- Related
Quality of Life (HR-QoL) subscale of the ShortForm(36) Health-Survey (Role-Emotional) (T1=54.6;
T2=73.9; p=.048). A decline is found for the HR-QoL
subscale COOP-WONCA (overall health) (T1=2.3;
T2=2.7;p=.021). Outcomes on depression, fatigue (FSS),
and HR-QoL (other outcomes) remained stable over
time. At 4 year follow-up the Z-scores of the FSS and
TMT-A and B differed significantly from norm scores.
Discussion and Conclusions
Despite the fact that many patients with A-SAH had
fairly good long-term outcomes, problems in the ICF
domain Body functions and Structures still existed at
long-term follow-up.
Clinical message
Rehabilitation professionals should anticipate
problems of fatigue and cognitive functioning on
the long term after A-SAH.

W. Boerboom
wboerboom@rijndam.nl

2. Course

of participation after subarachnoid haemorrhage

E.M. Kruisheer MD1, I.M.C. Huenges Wajer MSc2, Prof. Visser-Meily MD PhD1, Prof. M.W.M. Post PhD1
1

2

Brain Center Rudolf Magnus and Center of Excellence in Rehabilitation Medicine, University Medical Center Utrecht and
De Hoogstraat Rehabilitation, Utrecht
Department of Neurology and Neurosurgery, Brain Center Rudolf Magnus, University Medical Center Utrecht, Utrecht

Introduction
The ultimate goal of clinical rehabilitation is
restoring social participation. Little is known about
the participation restrictions in patients with
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subarachnoid haemorrhage (SAH). Objective: To
investigate the participation restrictions in patients
with SAH, the course of participation over time and
to identify determinants of this course.
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Patients
One hundred ADL-independent patients (Barthel
Index = 20) were included who routinely visited our
SAH outpatient clinic 3 months post-SAH.
Methods
Participation was assessed using the Restrictions
scale of the Utrecht Scale for Evaluation of
Rehabilitation-Participation (USER-P) at 3, 6 and 12
months post-SAH. Repeated measures analysis of
variance (ANOVA) was conducted to identify possible
determinants (demographic and SAH characteristics,
mood and cognition).
Results
Three months post-SAH, the most commonly
reported restrictions concerned work/education
(70.5%), housekeeping (50.0%) and going out
(45.2%). Twelve months post-SAH patients felt most
restricted in work/education (24.5%), housekeeping
(23.5%) and chores in/around the house (16.3%).

3. Development and validation
cognitive functioning

of the

HAC-modified:
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Participation scores increased significantly between
3 and 6, and between 3 and 12 months post-SAH. The
course of participation was only determined by mood
(F (1,74) = 18.31, p = 0.000, partial eta squared 0.20),
suggesting lower participation scores at each time
point for patients with mood disturbances.
Discussion and conclusions
Participation restrictions after SAH diminished over
time. However, 30 patients (30%) reported one or
more participation restrictions 12 months post-SAH.
The only factor which negatively influenced the
course of participation was mood.
Clinical message
Mood disturbances negatively influenced the course
of participation after SAH. Early interventions for
mood disturbances may improve this course.

E.M. Kruisheer
emkruisheer@hotmail.com

an instrument concerning pre-stroke

M.J. Andela MD1, Prof. L. Fasotti PhD1, H.T. Hendricks MD PhD1, R. Meijer MD PhD1
1

RMC Groot Klimmendaal, Arnhem

Introduction
Pre-stroke cognitive disability increases the risk
of post-stroke cognitive disability and functional
outcome, but is seldom documented. The Hetero
Anamnestic screening instrument for Cognition
(HAC) is the only instrument concerning pre-stroke
cognitive functioning, but does not comprise all
cognitive domains.
Objective
The objective of this research is to improve the
HAC conceptually, to translate the concept into a
questionnaire and to validate the HAC-modified.
Methods
We systematically searched for all cognitive domains
and translated these domains into a questionnaire
regarding daily functioning. Multiple rounds of
formulating and reshaping questions took place
between researchers, expert neuropsychologists
and non-medical persons. The HAC-modified is
validated in stroke patients in a stable neurological
situation against standard neuropsychological
249

tests. Statistical analysis includes inter/intra rater
reliability, homogeneity and factor analysis.
Results
The Dutch HAC-modified comprises 30 closed
questions and five additional open questions and
covers ten cognitive domains: orientation, memory,
executive functioning, visuoconstruction, attention,
calculation, conceptualisation, language, processing
speed and flexibility. Currently 19 patients (11 male,
53-78 years) are included from 160 needed for
full validation. 27 HAC-modifieds were filled in by
spouses and close family. Most frequently reported
hetero-anamnestic cognitive problems are on
domains of execution, attention and memory.
Preliminary analysis shows high correlations at
individual levels, overall conclusions cannot be
drawn yet.
Discussion and conclusions
The HAC-modified is the only instrument available
concerning pre-stroke cognitive functioning.
Validation is ongoing.
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Clinical message
The HAC-modified creates a complete cognitive
profile regarding pre-stroke cognitive functioning
and may aid in triaging stroke patients and setting
rehabilitation goals.
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M.J. Andela
martha.andela@gmail.com

characteristics in children with cerebral palsy

I.E. Newsum MD1, H. Haberfehlner MSc1,2,3, H. Maas PhD2,3, Prof. J. Harlaar PhD1,3,
Prof. J.G. Becher MD PhD1,3, R.T. Jaspers PhD2,3, A.I. Buizer MD PhD1
1
2
3

Department of Rehabilitation Medicine, VU University Medical Center, Amsterdam
Laboratory for Myology, Faculty of Human Movement Sciences, VU University, Amsterdam
MOVE Research Institute Amsterdam, VU University, Amsterdam

Introduction
Flexed knee gait in children with spastic cerebral
palsy (SCP) is frequently associated with hamstrings
shortening and, therefore, target of rehabilitation
and orthopedic treatment as orthotics, stretching
and surgical lengthening. However, mechanical
properties of hamstring muscles are difficult to
assess.
Objective
To evaluate the reliability of a method to measure
hamstrings stiffness using net knee moment-angle
characteristics in SCP and typically developing (TD)
children with hand-held dynamometry. Participants:
11 SCP(GMFCS 1-3) and 11 TD children (age 8-16 years).
Methods
Children were positioned on their left side with
right hip flexed. Stepwise movement of 5 degrees
towards full knee-extension and -flexion was made
5 times with a hand-held dynamometer on the lower
leg. Knee angle of the right leg was measured using
a goniometer. EMG of kneeflexor and -extensor
muscles was recorded. Data were excluded when EMG
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activity exceeded two standard deviations of rest
EMG. Reliability and precision for each position was
expressed by intraclass correlation coefficient (ICC)
and smallest detectable difference (SDD).
Results
Within session reliability was calculated in 6 SCP
and 6 TD children. Other data were excluded based
on EMG. ICC increased with higher knee moments,
maximum at 4 Nm (SCP: 0.97; TD: 0.99). SDD was
smallest at 2 Nm (SCP: 4.5o; TD: 3.5o).
Conclusions
Within session measurements for knee moment-angle
characteristics showed excellent reliability in SCP
and TD children, despite the small study population.
Clinical message
To determine clinically meaningful changes in
mechanical properties of hamstring muscles in SCP a
comprehensive instrumented assessment is required.

I.E. Newsum
irene.newsum@gmail.com
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level of co-activation during maximal and submaximal dynamometry testing in

adolescents with spastic cerebral palsy

M.M. Eken MSc1,2, A.J. Dallmeijer PhD1, C.A.M. Doorenbosch PhD1,3, H. Dekkers MD2,
Prof. J.G. Becher MD PhD1, H. Houdijk PhD2,4
1
2
3
4

Department of Rehabilitation Medicine, MOVE Research Institute Amsterdam, VU University Medical Center, Amsterdam
Heliomare Rehabilitation, Research and Development, Wijk aan Zee
Academy of Human Kinetic Technology, University of Applied Sciences, the Hague
MOVE Research Institute Amsterdam, Faculty of Human Movement Science, VU University, Amsterdam

Introduction
Dynamometry is widely used among individuals with
CP to quantify muscle strength. However, increased
muscle co-activation might reduce the validity of
dynamometer strength measurements in these
individuals.
Objective
The aim of this study is to investigate the level
of co-activation during maximal and submaximal
dynamometer tests in adolescents with CP compared
to TD adolescents.
Patients
Sixteen adolescents with spastic CP (age: 13-19y;
GMFCS I/II: N=10/6) and fifteen TD peers (age: 12-19y)
participated in this study.
Methods
Surface electromyography (EMG) recordings of the
quadriceps as agonists (m.vastus medialis (VM),
m.vastus lateralis (VL) and hamstrings as antagonists
(m.biceps femoris (BF), m.semitendinosus (ST)) were
made during maximal isometric and submaximal
isotonic knee extension contractions, at three
different submaximal loads (50-90% of maximum).
Co-activation index (CAI) was calculated using EMG
amplitude:
1-(|ampagonist|-|ampantagonist|)/(|ampagonist|+|ampantagonist|).
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Results
Adolescents with CP with GMFCS II showed
significantly higher CAI than GMFCS I and TD during
both maximal and submaximal strength tests. No
influence of load level was observed for GMFCS I,
GMFCS II and TD adolescents. During muscle fatigue,
TD adolescents showed a significant decrease in CAI,
while CAI remained constant in adolescents with CP.
Discussion and Conclusions
Co-activation is higher in CP adolescents with
GMFCS II. This does not apply to those with level I.
Furthermore, while TD adolescents seem to be able
to regulate co-activation in response to fatiguing
contractions, this strategy is absent in adolescents
with CP.
Clinical Message
Increased co-activation leads to an underestimation
of agonist muscle strength and should be taken
into account while interpreting strength tests in
individuals with CP.

M.M. Eken
m.eken@vumc.nl
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and tolerance of knee-ankle-foot

J.C. Maas MSc1, A.J. Dallmeijer PhD1, P.A. Huijing PhD2, J.E. Brunstrom-Hernandez MD3,
P.J. van Kampen MD4, E.A.M. Bolster MSc1, C. Dunn PT3, K. Herndon PT3, R.T. Jaspers PhD2,
Prof. J.G. Becher MD PhD1
1

2
3

4

Department of Rehabilitation Medicine, MOVE Research Institute Amsterdam and the EMGO+ Institute for Health and
Care Research, VU University Medical Center, Amsterdam
MOVE Research Institute Amsterdam, Faculty of Human Movement Sciences, VU University, Amsterdam
Departments of Neurology and Pediatrics, Washington University School of Medicine, St. Louis Children’s Hospital,
St. Louis
Medical Rehabilitation Center Groot Klimmendaal, Arnhem

Introduction
Effects of knee-ankle-foot orthoses (KAFOs) worn
at rest, counteracting limitations in ankle-foot
dorsiflexion range of motion (ROM), has not been
investigated yet.
Objective
To examine the efficacy of KAFO treatment.
Patients
Children (4-16 years old) with spastic cerebral palsy,
who are able to walk.
Methods
A randomised controlled trial was performed in the
Netherlands and USA. Every other night of one year,
children of the experimental group wore KAFOs,
equipped with a force unit (Ultraflex®) at the ankle,
prescribed for minimally 6 hours.
Outcome measures
Ankle-foot dorsiflexion ROM, ankle-foot and knee
angles in gait, gross motor function and KAFO
wearing time. Measurements were taken at t = 0, 3,
6, 9 and 12 months.

Results
28 children (experimental group: n = 15, control
group: n = 13) participated in the study. For 11
participants (experimental: n = 4, control: n = 7) not
all planned measurements sessions were held, as
they needed additional treatment. No significant
difference was found in decrease of ankle-foot
dorsiflexion ROM between control and treatment
groups (difference: -1.05°, 95% confidence interval:
-4.71°–2.61°). There were also no intervention effects
for the other outcome measures. KAFO wearing time
was limited (mean of 3.2±1.9 hours per prescribed
night) due to discomfort.
Discussion and conclusions
KAFOs with dynamic ankle and fixed knee are poorly
tolerated and did not show additional advantages
with regard to ankle-foot dorsiflexion ROM in children
with spastic cerebral palsy, possibly due to limited
use.
Clinical message
The use of KAFOs with dynamic ankle and fixed
knee by children with cerebral palsy should be
reconsidered.

J.C. Maas
jc.maas@vumc.nl
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Pediatric Outcome Data Collecting Instrument (PODCI)

M. van der Holst BSc1,2, Prof. T.P.M. Vliet Vlieland MD PhD1,2, M.A.J. van de Sande MD PhD1,
J.C. van Egmond-van Dam PT1, H.M. Vermeulen PhD1, Prof. R.G.H.H. Nelissen MD PhD1
1
2

LUMC, Leiden
Rijnlands Rehablitation Center, Leiden

Introduction
The Pediatric Outcome Data Collecting Instrument
(PODCI) is a well-validated musculoskeletal Health
Related Quality of Life (HRQoL) questionnaire often
used in pediatric research.
Objective
Translation and adaptation of the PODCI into the
Dutch language and evaluation of its psychometric
properties in children with Neonatal Brachial Plexus
Palsy (NBPP).
Patients
Children (3-10 years) with NBPP.
Methods
The PODCI (six subscales; higher scores indicating
better HRQoL) was translated according to inter
national guidelines and administered to 10 children
with NBPP before and after surgical treatment. In
addition, Mallet scores, Assisting Hand Assessments
and active Range of Motion (aROM) were recorded.
Internal consistency (Cronbach’s α), reliability (Intra
class Correlation Coefficient, ICC) and correlations
(Spearman’s Rho) between the PODCI and other out
comes were computed. Furthermore Cohen’s effect
size (ES), Standard Response Mean (SRM) and 95%
Confidence Intervals (95% CI) were determined.
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Results
The ‘Upper Extremity/Physical Function’ and
‘Global Functioning’ subscales showed good internal
consistency (α = 0.695/0.781). These scales were
also significantly associated with aROM and Mallet
scores. A significant change over time was found
for the ‘Global Functioning’ scale with ES = 0.57,
SRM = 1.23 and 95%CI = 1.04-7.4 (p = 0.016). ICC
was found to be good for the ‘Upper Extremity/
Physical Function’ and ‘Global Functioning’ subscales
(0.972/0.803).
Conclusion
The PODCI-Dutch-Language-Version demonstrated
good psychometric properties and is useful in
assessing HRQoL in children with NBPP.
Clinical message
The availability of a translated and cross cultural
adapted PODCI provides the opportunity to use this
well-known questionnaire not only in NBPP but also
in research and care of Dutch children with other
musculoskeletal disorders.

M. van der Holst
m.van_der_holst@lumc.nl

experiences of care for children with developmental disabilities:

need for coordination and social emotional support

W. ten Kate MD1, A. Meester-Delver MD PhD2, A. Beelen PhD3
1
2
3

Merem Rehabilitation De Trappenberg, Huizen
Academic Medical Center Amsterdam, Amsterdam
Academic Medical Center (AMC) Amsterdam; Merem Rehabilitation De Trappenberg, Huizen

Aim
The health care system of children with
developmental delay is often excessively complex
and fragmented. The aim of this study was to
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explore the experiences with coordination of care,
information sharing and perceived social-emotional
support of parents of children with developmental
disabilities.
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Methods
A survey was sent to parents of 214 children in the
age of 3-6 years with developmental disabilities
in follow-up in October 2012 at the AMC at the
department of pediatrics, clinical genetics, child
neurology and/or pediatric rehabilitation.
Results
The parent(s) of 56 children completed the survey.
For 57% of children, at least three different medical
specialists and other healthcare professionals were
involved. Additionally, in 31% of the cases, a central
coordinator of care was missing. 54% of the parents
reported lack of information about medical issues
(mostly about functional prognosis and advice on
developmental stimulation of their child). 39% of the
parents reported not to be informed about practical
issues (assisting devices, home adjustments,

9. Health-related
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regulations and financial support); 14% of parents
feel they received relevant information too late.
48% of parents reported lack of perceived socialemotional support.
Conclusion
This exploratory study shows that parents of children
with complex care needs due to developmental
disabilities often miss information, social emotional
support and coordination of care. Programs such as
‘Integral early intervention’ are designed to create
a more coherent care system that guides parents to
appropriate services and supports in a timely way.
Early referral to these service programs should be
encouraged.

W. ten Kate
wtenkate@hotmail.com

quality of life in children and youth two years after acquired brain injury

E.C. Ilmer MD MSc1, S.A.M. Lambregts MD2, M.A.M. Berger PhD3, A.J. de Kloet PhD3, S.R. Hilberink PhD4,
M.E. Roebroeck PhD4
1
2
3
4

Rijndam Rehabilitation Center, Rotterdam
Revant Rehabilitation Center, Breda
The Hague University (for applied sciences), The Hague
Erasmus Medical Center, Rotterdam

Introduction
The long-term consequences of paediatric brain
injury have received less attention and remain poorly
understood.
Objective
To determine health-related quality of life (HRQoL)
in children and youth with acquired brain injury (ABI)
two years post-injury and explore associated factors.
Patients
Children and youth (n = 72; aged 6-22 years) with
mild to severe ABI.
Methods
Self-reported and parent-reported HRQoL were
assessed with the Paediatric Quality of Life Inventory
(PedsQL 4.0) and compared with age-appropriate
reference values of the Dutch population. Spearman
correlation coefficients (Rs) were used to explore
relationships between HRQoL and sociodemographic
and ABI characteristics, severity of impairments and
presence of developmental problems.
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Results
Severity of brain injury was mild in 78% (n = 56),
moderate in 10% (n = 7) and severe in 13% (n = 9).
Children and youth with ABI and the reference
population had similar self-reported HRQoL.
However, as reported by parents, children with ABI
aged 6-7 years had poorer HRQoL, especially in the
subdomain psychosocial health; in addition, according
to their parents, youth aged 13-18 years had poorer
HRQoL regarding psychosocial health, specifically
emotional functioning. In this cohort, children’s postinjury cognitive, behavioural and social problems
were moderately associated with poorer HRQoL,
especially psychosocial health (Rs ≥ 0.40).
Discussion and conclusions
Two years post-injury, in children and youth with mild
to severe ABI, reported HRQoL is similar to that in
the general population, except for children younger
than 8 years.
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Clinical message
Post-injury cognitive, behavioural and social
problems require ongoing attention during long-term
follow-up.

10. Family Impact

of

Acquired Brain Injury

2014|5

E.C. Ilmer
e.ilmer@erasmusmc.nl

in children and youth

A.J. de Kloet MSc1, M.A.M. Berger PhD2, S.A.M. Lambregts MD3, F. van Markus-Doornbosch MD4,
R. Wolterbeek MSc5, Prof. T.P.M. Vliet Vlieland MD PhD5
1
2
3
4
5

Sophia Rehabilitation, The Hague University of Applied Sciences, The Hague
The Hague University of applied sciences, The Hague
Revant, Breda
Sophia Rehabilitation, The Hague
Leiden University Medical Center, Leiden

Introduction
Literature suggests that the long-term outcome
of children and youth with ABI is related to family
factors.
Objective
This study aimed to determine the impact
of paediatric TBI and NTBI on families in the
Netherlands, 24-30 months after diagnosis.
Secondary aim was to determine associations
between family impact and sociodemographic
characteristics, ABI characteristics and current
physical and mental functioning.

Results and conclusions
In a hospital based cohort of 108 children and youth
with ABI, the impact on the family, as measured
by the PedsQL™ FIM, was considerable. In a
multivariable regression analysis the severity and
type of injury and the presence of child or family
health problems before the ABI were found to be
associated with lower FIM scores (more family
impact).
Clinical message
The results of this study support the importance of
the systematic monitoring of family impact to enable
tailor-made psycho-education, follow-up and support
for parents, brothers and sisters. The PedsQLTMFIM
appears to be an appropriate, multidimensional
instrument for measuring and monitoring family
impact after pediatric TBI and NTBI.

Patients
Non referred children and youth, with a hospital
based diagnosis of ABI made in 2008 or 2009.
Methods
In a sample of parents family impact and functioning
were measured with the Pediatric Quality of Life
Inventory Family Impact Module (PedsQL™ FIM).
To explore the association between the FIM and
measures of the patients' and parents' health status
we used linear regression models with the FIM as
dependent variable.
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A.J. de Kloet
a.dekloet@sophiarevalidatie.nl
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effects

C.M.C. van Leeuwen PhD1, J. Verwer MSc2, C.F. van Koppenhagen MD PhD1, R. Timmermans MD3,
S. de Groot PhD4, L. Valent PhD1
1
2
3

Rehabilitation Center De Hoogstraat and Kenniscentrum Rehabilitation Center Utrecht
Kenniscentrum Rehabilitation Center Utrecht
Amsterdam Rehabilitation Research Center | Reade en centrum voor Bewegingswetenschappen, UMCG, RUG, Amsterdam
en Groningen

Introduction
In 2013, the first handcycling mountain race (HBB)
was organised with the mission to challenge physical
and mental boundaries.
Objective
To study the effects of a training period, prior
to a HBB, on life satisfaction, mental health and
psychological functioning.
Patients
47 Persons, predominantly with spinal cord injury,
were medically approved to participate. All were
former patients participating in teams of 8 Dutch
rehabilitation centers.
Methods
Outcome measures were life satisfaction and mental
health. Psychological functioning was measured
by self-efficacy, optimism, illness cognitions, and
purpose in life. Three measurement time-points were
assessed (start of training, 3 months after the start
of training, 7 months after the start of training.

13. Most important problems and
for chronic musculoskeletal pain

Results
No significant changes in life satisfaction and
mental health were reported over time. However,
an improvement in psychological functioning was
measured: a positive change in optimism and purpose
in life, and a reduction in helplessness were assessed.
Only self-efficacy decreased after the HBB.
Discussion and conclusion
This study showed that training for the HBB seems
to have positive mental effects. The HBB stimulates
active coping with a disability, which seems to
improve psychological functioning of persons with
disabilities.
Clinical message
Training for a physical event such as the HBB seems
to play a role in moving mental boundaries.

C.M.C. van Leeuwen
c.v.leeuwen@dehoogstraat.nl

their improvement in multidisciplinary rehabilitation

J.J.L. Meesters PhD1,2, G. Volker2, R. Koele2, F. van Vree MSc2, C.M. van Gestel MD2,
Prof. T.P.M. Vliet Vlieland MD PhD2
1
2

Sophia Rehabilitation Center, The Hague
Rijnlands Rehabilitation Center, Leiden

Introduction
Knowledge on the most important problems and their
improvement after multidisciplinary rehabilitation in
patients with chronic musculoskeletal pain (CMP) is
scanty.
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Objective
To describe the contents of the most important
problems derived from the Canadian Occupational
Performance Measure (COPM) and their changes
after treatment in patients with CMP.
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Patients
Consecutive patients with CMP admitted to a 15-week
multidisciplinary rehabilitation program.
Methods
The patients’ up to 5 most important problems
were derived from the COPM, administered at
admission and at discharge (score 1-10 performance
and satisfaction). Their contents was linked to
the International Classification of Functioning,
Disability and Health (ICF) and effect sizes (ES) were
computed.
Results
165 patients were included (mean age 44.1 (SD 12.9)
years, 143 (87%) women). In total, 801 problems were
identified, that were linked to 1158 ICF-categories
(650 unique ICF-categories, with 621 (96%) related
to the ICF-component ‘Activities and Participation’);
the ICF-categories ‘d4- Mobility’ (124, 19%) and
‘d9-Community social and civic life’ (143, 22%)

14. Impact of health problems
primary health rehabilitation
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were most frequent. The largest changes of COPM
performance and/or satisfaction scores (ES>1.5)
were seen for ‘d1-Learning and applying knowledge’,
‘d2-General tasks’, ‘d7-Interpersonal interactions and
relationships’ and ’ d9-Community, social and civic
life’.
Discussion and conclusions
In patients with CMP admitted for rehabilitation
problems with mobility and societal participation
were most frequent, with the largest improvement
seen for societal participation but other aspects of
functioning as well.
Clinical message
There is some discrepancy between the frequency of
problems encountered by patients with CMP and the
magnitude of their improvement after rehabilitation.

J.J.L. Meesters
j.meesters@sophiarevalidatie.nl

secondary to spinal cord injury, one and five years after

P. van der Meer MD1, Prof. M.W.M. Post PhD1,2, C.M.C. van Leeuwen PhD1,2, W.F.A. van Asbeck MD PhD1
1
2

Rehabilitation Center De Hoogstraat and University Medical Center Utrecht
Rudolf Magnus Institute of Neuroscience and Center of Excellence for Rehabilitation Medicine, University Medical Center
Utrecht

Objective
To describe the long-term impact of health problems
secondary to Spinal Cord Injury (SCI) on functioning
at home and participating in social activities,
one and five years after discharge from inpatient
rehabilitation.
Patients
People with SCI who use a wheelchair for everyday
mobility (n = 110).
Methods
Multi-centre prospective cohort study. Impact of
health problems was measured using two selfdeveloped questionnaires. Lesion characteristics
were analyzed as possible determinants of long-term
impact of health problems secondary to SCI.
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Results
Participants reported a median of six health
problems interfering with functioning at home.
Most frequently mentioned health problems were
handicap management (89.0% (one year postdischarge)-85.0% (five year post-discharge)),
bladder regulation (73.5%-64.7%), bowel regulation
(72.8%-68.%), spasm (65%-57.3%), pain (65.0%75.7%), dependency (75.3%-69.3%) and sexuality
(67.3%-58.2%). Gain in body weight (45.1%-38.2%),
edema (49.0%-44.1%) and decubitus (36.3%-31.4%)
were reported less frequently, but the frequencies
still highlight the serious impact of these secondary
health problems on daily life. Impact on participation
in social activities was less frequently reported for
most problems. No significant change was reported
in extra time needed for body care, bladder and
bowel regulation, organization of daily life and
transportation, at one and five years post-discharge.
Overall, participants needed more time, especially
participants with a complete SCI.

POSTER Presentation thursday

Nederlands Tijdschrift voor Revalidatiegeneeskunde

Discussion and conclusions
Health problems have a serious impact on
functioning at home and participating in social
activities and on the hours needed for care in the
first and fifth year post-discharge.

16. Valid
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Clinical message
These results emphasize the need for structured
long-term care for people with SCI.

P. van der Meer
p.v.d.meer@dehoogstraat.nl

detection of self-propelled wheelchair driving with a simple instrument

H. Kooijmans MSc1, H.L.D. Horemans PhD1, J.B.J. Bussmann PhD1
1

Erasmus MC University Medical Center, Rotterdam

Introduction
Self-propelled wheelchair-driving is for most
people with a spinal cord injury (SCI) the main
form of physical activity. In previous research
accelerometers were used to quantify amount of
wheelchair-driving as a measure of physical activity,
however they do not distinguish between selfpropelled wheelchair-driving and other activities
(e.g. being pushed).
Objective
This study assessed whether self-propelled
wheelchair-driving can be validly detected using a
set of two accelerometers.
Patients
Ten wheelchair-bound people with an SCI, aged
29‑63 yrs.
Methods
Participants performed a series of representative
daily activities according to a protocol including
self-propelled wheelchair-driving and other activities.
Two ActiGraph GT3X+ accelerometers were used; one
was attached at the wrist, the other to the spokes
of one wheelchair-wheel. A custom-made analysisprogram based on the movement intensity of the
two accelerometers, differentiated self-propelled
wheelchair-driving from other activities. Video-
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recordings were used for reference. Validity scores
between the accelerometer-output and the videoanalyses were expressed in terms of agreement,
sensitivity and specificity scores.
Results
Summed duration of self-propelled wheelchairdriving was according the video-analyses 6,854s and
accelerometer-output 6,909s (+0.80%). Agreement
for the detection of self-propelled wheelchair driving
was 85%; sensitivity was 88%; specificity was 83%.
Discussion and conclusions
Self-propelled wheelchair driving was validity
detected by a simple instrument consisting of
two accelerometers. Disagreement between
accelerometer output and video-analyses was
largest for wheelchair-driving at very low speed
on a treadmill, wheelchair-driving on a slope on a
treadmill, and being pushed whilst making excessive
arm movements.
Clinical message
Valid detection of self-propelled wheelchair-driving
is provided by a simple instrument.

H. Kooijmans
h.kooijmans@erasmusmc.nl
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the inclination for conscious motor control of clinical stroke patients

E.C. Kal MSc1, J. Van der Kamp PhD2, H. Houdijk PhD2, E. Groet MSc1, Prof. E.J.A. Scherder PhD3,
Prof. C. Van Bennekom MD PhD1
1
2
3

Heliomare Rehabilitation Center, Wijk aan Zee
Faculty of Human Movement Science, VU University, Amsterdam
Faculty of Psychology and Education, VU University, Amsterdam

Introduction
Stroke survivors are prone to consciously control
their movements. Technically, this is referred to as
“reinvestment”. Reinvestment has been suggested to
impair patients’ motor performance and increase risk
of falling. To verify this hypothesis, an instrument is
needed that can reliably assess reinvestment poststroke. The Movement-Specific Reinvestment Scale
(MSRS) may serve this purpose.
Objective
To investigate the reliability and structural validity
of a Dutch translation of the English MSRS in clinical
stroke patients.

Results
Preliminary results of 38 patients are reported.
Mean reinvestment scores were high on both
occasions (T1 = 4.1, T2 = 3.9). Test-retest reliability
was satisfactory (α = .82). Internal consistency was
adequate for both subscales (CMP: α = .63; MSC:
α = .86). A change in mean reinvestment score of
1.3 exceeds measurement error.
Discussion & Conclusions
The Dutch MSRS can reliably assess reinvestment
of clinical stroke patients. Inclusion of the remaining
62 patients will allow structural validity analysis.

Patients
100 stroke patients admitted for clinical
rehabilitation (<1 year post-stroke)
Methods
Participants completed the MSRS twice, separated by
1 week (T1, T2). The MSRS comprises 10 statements,
referring to the subscales Conscious Motor
Processing (CMP) and Movement Self-Consciousness
(MSC). Response options range from 0 (strongly
disagree) to 5 (strongly agree). Mean scores were

2. How

calculated. Reliability was assessed with test-retest
reliability (ICC), internal consistency (Cronbach’s
alpha), and limits of agreement. Structural validity
was determined with confirmatory factor analysis.

Clinical Message
The Dutch MSRS seems suitable to further explore
the relationship between reinvestment and recovery
of motor function after stroke.

E.C. Kal
e.kal@heliomare.nl

reproducible are transcranial magnetic stimulation induced

in subacute stroke?

Motor Evoked Potentials

M. Hoonhorst MD1, Prof. G. Kwakkel PhD2, B.J. Kollen PhD3, C.H. Emmelot MD PhD4,
S.P. van den Berg MD PhD5
1
2
3
4
5

RC Vogellanden, Zwolle
Research Institute MOVE; Department of Rehabilitation Medicine, VU University Medical Center, Amsterdam
Department of General Practice, University of Groningen, University Medical, Groningen
Department of Rehabilitation Medicine, Isala Klinieken, Zwolle
Department of Neurology, Isala klinieken, Zwolle

magnetic stimulation (TMS) are used to make
assumptions about prognosis of motor outcome
after stroke. Understanding the different sources of

Objective
Motor evoked potentials (MEPs) and total motor
conduction time (TMCT) induced by transcranial
261
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variability is fundamental of the concept of reliability.
Reliability testing of MEPs and TMCT within and
between two independent examiners in healthy and
stroke subjects is still an unexplored field in the
clinical neurophysiology. Assessing the reproducibility
of TMS measurements requires studies to investigate
the test-retest reliability of MEPs and TMCT.
Methods
18 stroke patients and 8 volunteers were tested
twice within a one-week period by two examiners to
determine MEPs and TMCT for the abductor pollicis
brevis muscle.
Results
Moderate to perfect reliability of MEPs in
healthy volunteers, non-infarcted hemispheres
(perfect agreement) and infarcted hemispheres
(Kappa = .45 - .87). Reliability of TMCT was good to

3. Outcome 2-5
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excellent in the volunteers (ICC = .77 - .97), excellent
in the non-infarcted hemispheres (ICC = .97 – 1.00)
and poor to excellent in the infarcted hemispheres
(ICC = .44 - .90).
Conclusion
Reliability of TMS- induced MEPs and TMCT
measured in healthy volunteers and non-infarcted
hemispheres of stroke patients with an upper
paretic limb was good to excellent. In contrast, TMS
measurements in the infarcted hemisphere were
less consistent. Based on the lower reproducibility
of TMCT measurements in the infarcted hemisphere,
we recommend to repeat the TMCT measurements
to improve the reliability of tests by more than one
examiners.

M. Hoonhorst
m.h.w.j.hoonhorst@vogellanden.nl

years after stroke in a hopital based population

H.J. Arwert MD1,2, J.J.L. Meesters PhD1,3, J. Boiten MD PhD2, Prof. T. Vliet Vlieland MD PhD1,3
1
2
3

Sophia Rehabilitation, The Hague
Medical Center Haaglanden, The Hague
Leiden University Medical Center, Leiden

Introduction
In the Netherlands the incidence of first ever stroke
is approximately 35,000 per year. Many domains of
functioning are affected in chronic stroke survivors.
The impact of stroke is not confined to a specific
timeframe, and impairments can change overtime.
More knowledge needed to make evidence based
decisions in rehabilitation treatment options
regarding the chronic phase after stroke.
Objectives
The purpose of this study was to comprehensively
describe the outcome 2-5 years after stroke in a
hospital population with respect to body functions
and structures, activities and participation, and
personal and environmental factors.
Methods
All surviving adult stroke patients, hospitalized
in Medisch Centrum Haaglanden for a first ever
stroke between January 2008 and December 2011,
were invited to participate in this cross-sectional
questionnaire study. Baseline characteristics were
derived from the hospital registration system (age,
262

sex, severity of stroke, type of stroke). Patients were
asked to fill in a set of questionnaires regarding
activities (FAI), mental functioning (HADS, Copeeasy), quality-of-life (SF36, EQ5D), caregiver-support
(CSI) and healthcare usage). Descriptive statistics
were used for sociodemographics and patientreported outcomes.
Results
576 patients were invited to participate; 207
(36%) questionnaires were returned. Baseline
characteristics at stroke admission are summarised
in table 1, outcomes after 2-5 years are summarised
in table 2.
Conclusions and clinical message
• In the chronic phase, stroke survivors experience
impairments, and disabilities which have impact
on their quality of live and on their caregivers.
• This database guide us in adressing the relevant
health issues in chronic stroke survivors.

H.J. Arwert
h.arwert@sophiarevalidatie.nl
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differentiation of chronic stroke patients with similar clinical measure

of upper extremity impairment

D.S. Spelt MD1, A. Klomp MSc2, M.C. Wuisman MD1, J.H. de Groot PhD3, E. de Vugt PhD2,
Prof. J.H. Arendzen MD PhD3, C.G.M. Meskers MD PhD3
1
2
3

Sophia Rehabilitation Center, The Hague
Dept. of Biomechanical Engineering, Delft University of Technology
Dept. of Rehabilitation Medicine, Laboratory for Kinematics and Neuromechanics, Leiden University Medical Center, Leiden

Introduction
Two thirds of stroke survivors suffer from chronic
functional impairment of the upper extremity.
Mechanisms of functional recovery are still poorly
understood. Presumably altered reflex sensitivity
(gain) and viscoelastic (intrinsic) properties of
muscle- and connective tissue during active tasks
around distal joints play key roles.

Results
Patients had lower FMMS and GS compared to
controls. A strong effect of contraction level on
intrinsic properties and reflex gain was observed.
Cluster analysis on outcome parameters resulted in
two groups: nine patients with similar joint properties
as healthy subjects and five patients with increased
wrist joint stiffness and reflex gain.

Objective
To compare intrinsic tissue and reflexive properties
between stroke survivors with an upper extremity
functional impairment and a control group during an
active wrist task.

Conclusion
Roles of reflex sensitivity and intrinsic properties of
muscle- and connective tissue differ during active
task conditions despite similar clinical measure of
impairment in stroke survivors. Differences may be
explained by more distinct paresis (GS) and synergies
(FMMS).

Methods
Fourteen patients with Modified Ashworth Scale
(MAS) > 1 and 10 age-matched controls were included.
At three different contraction levels, intrinsic
and reflexive joint properties were determined by
applying random perturbations whilst measuring
reactive joint torque, angle and EMG. Clinical
assessment consisted of measurements of MAS,
Fugl-Meyer Motor Score (FMMS), and grip strength
(GS).

5. Measurement

Clinical message
An increased sensitivity in clinical assessment
seems needed to accurately differentiate patients
with similar clinical measure of impairment and align
patient specific therapy to improve their functional
outcome.

D.S. Spelt
d.s.spelt@gmail.com

of neuromechanical ankle parameters in

Cerebral Palsy

L.H. Sloot MSc1, M.M. van der Krogt PhD1, K. Gooijer-van de Groep MSc2, C.G.M. Meskers MD PhD2,
A.I. Buizer MD PhD1, J.H. de Groot PhD2, E. de Vlugt PhD2, Prof. J.G. Becher MD PhD1,
Prof. J. Harlaar PhD1
1
2

Dept. of Rehabilitation Medicine, MOVE Research Institute Amsterdam, VU University Medical Center, Amsterdam
Dept. Rehabilitation Medicine, Leiden University Medical Center, Leiden

Spastic Cerebral Palsy (CP) is characterized by
increased joint stiffness, caused by increased
reflex activity, muscle tone and altered tissue
properties. To gain objective quantification of the
ankle neuromechanical parameters, instrumented
263

assessment (IA) was used to discriminate between
CP children and controls. The foot of 21 spastic CP
children (11.1±3.3 yr, GMFCS 1-3) and 34 controls
(10.2±2.7 yr) was fixated to a motor driven footplate.
Two passive slow (5 º/sec) and fast (100 ºgrad/s)
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ramp-and-hold rotations were applied in the sagittal
plane around the ankle joint, at two different knee
angles (20º and 70º). Ankle angle and EMG of the
gastrocnemius (GAS), soleus (SOL) and tibialis
anterior (TIB) were used to optimize a nonlinear
neuromuscular model to match the measured
ankle torque. Differences between CP and controls
were assessed using non-parametric tests. In CP,
stiffness was 1,62 times increased in SOL (p = 0,02)
and viscosity 4.0 and 2.8 times in SOL and TIB
(p < 0.001; p = 0.03). Reflex torque was 5.2 and
3.8 times increased in GAS and SOL (both p < 0.001)
and baseline muscle tone 2.4 and 1.9 times in GAS

6. Bone
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and SOL (p = 0,007; p < 0,001). Ratios between
stiffness and reflex torque differed considerably
between patients. The IA was able to discriminate
between CP patients and controls and showed large
ratio differences between CP patients. In CP, reflex
torque and muscle tone were found to be increased
in the triceps muscles, which are often treated
for spasticity. The differences found between CP
patients indicate that IA could contribute to patient
specific treatment selection.

L.H. Sloot
l.sloot@vumc.nl

mineral density in ambulatory persons with cerebral palsy : a systematic review

C.T.R. Mus-Peters MD1,4, B.M.A. Huisstede PhD2,4, W.M.G.C. Hitters MD1, W.M.A. van der Slot MD PhD3,
Prof. H.J. Stam MD PhD4, R.J. van den Berg-Emons PhD4
1
2
3
4

Libra Rehabilitation & Audiology, location Leijpark, Tilburg and Blixembosch, Eindhoven
Department of Rehabilitation, Nursing Science and Sport, University Medical Center Utrecht
Rijndam Rehabilitation Center, Rotterdam
Department of Rehabilitation Medicine, Erasmus Medical Center, Rotterdam

Objective
Because of low calcium and vitamin D intake, use
of anticonvulsants and inactive lifestyles, nonambulatory persons with cerebral palsy (CP) are
known to have low bone mineral density (BMD).
Conclusions regarding deficits in BMD in ambulatory
persons with CP are lacking. Aim of our study was to
provide a structured review of the literature on BMD
in ambulatory persons with CP (GMFCS I-III).
Search strategy
Pubmed, Embase and World of Science were
searched for relevant studies.
Selection of articles
Two reviewers independently selected potentially
relevant studies by using inclusion criteria on titles,
abstracts and full text and independently extracted
data from included studies. The consensus method
was used when there was disagreement between
reviewers. Osteopenia was defined as BMD ≥ one
standard deviation below that of typically developing
persons.

Evaluation of articles and results
Ten studies were included; nine studying BMD in
de lumbar spine, six in femur. Six studies were
considered high quality studies.
Regarding femur
A preliminary best-evidence analysis revealed that,
despite indications for lower BMD in CP, there was
no evidence for osteopenia in persons with relatively
high ambulation level (GMFCS I-II); for persons
with lower ambulation level (GMFCS III) there was
conflicting evidence for osteopenia.
Regarding lumbar spine
There was at most conflicting evidence for both
persons with high and lower ambulation level.
Conclusion
Literature is inconclusive regarding deficits in BMD
in ambulatory persons with CP. Regarding clinical
implications, more research is needed, both in
children and adults with CP.

C.T.R Mus-Peters
cindypeters18@hotmail.com
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Acquired Brain Injury:

a systematic review

A.J. de Kloet MSc1, R. Gijzen MSc2, L.W. Braga PhD3, J.L. Meesters PhD1, J.W. Schoones MSc4,
Prof. T.P.M. Vliet Vlieland MD PhD4
1
2
3
4

Sophia Rehabilitation, The Hague University of Applied Sciences, the Hague
Vilans, Utrecht
SARAH networks, Rio de Janeiro, Brazil
Leiden University Medical Center, Leiden

0bjective
This systematic review aims to identify factors that
are associated with participation in children and
adolescents with ABI.
Search strategy, selection and evaluation of articles
A systematic search in Medline and other databases
between 2001-2012 was conducted.
Clinical studies describing determinants of parti
cipation at least one year after ABI by means of
one or more recommended, explicit participation
instruments in patients aged 18 or younger were
included.
Results
Five papers using an explicit participation outcome
measure were selected. Overall the methodological
quality was moderate. The five studies employed
two different explicit participation measures, the
Child and Adolescent Scale of Participation (CASP)
and the Children’s Assessment of Participation and
Enjoyment (CAPE), and reported a variety in potential

8. Participation

determinants for participation after pediatric ABI.
Greater severity of ABI; problems in motor, cognitive
and behavioural functioning; sensory functioning and
problems in accessibility and design of the physical
environment were most consistently found to be
associated with more problems in participation.
Moreover, a more supportive nurturing and parenting
style, higher household income, more acceptance and
support in the community, more availability of special
programs and services were associated with less
participation problems.
Conclusion
This systematic review shows that only five, moderate
quality, studies on the determinants of participation
after ABI using recommended participation measures
are available. Multiple factors were consistently found
to be associated with participation.

A.J. de Kloet
a.dekloet@sophiarevalidatie.nl

of children and young adults with acquired brain injury : two years after injury

J.M. van Bemmel MD1, A.E. van Loon-Felter MD2, A.J. de Kloet MSc3, S.A.M. Lambregts MD4,
F. van Markus-Doornbosch MD2, S.R. Hilberink PhD5, M.E. Roebroeck PhD5
1
2
3
4
5

Rijndam Rehabilitation Center, Rotterdam
Sophia Rehabilitation, The Hague
The Hague University, The Hague
Revant Rehabilitation, Breda
Erasmus MC University Medical Center, Department of Rehabilitation Medicine and Physical Therapy, Rotterdam

Acquired brain injury (ABI) in children and youth
can have significant impact, resulting in physical,
cognitive and/or behavioural impairments, leading
to restricted participation.
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Objective is to investigate participation of children
and youth with ABI, two years after the event and
search for predictors of recovery and successful
participation. This study is part of a 2-year follow-up
study among a cohort of three Dutch major hospitals.
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Inclusion criteria
Patients age 4-22 years, diagnosis of mild to severe
ABI, date of onset in 2008/2009. A stratified
sample of 147 persons participated in a neurological
screening and subsequent homevisit. 67 Patients
completed participation questionnaires (CAPE and
PAC).
Diversity and intensity scores are analysed for five
activity types. The sample scored high in intensity
scores compared to a Dutch reference population
(for example self-improved activities M 2.89, SD 0.81
versus M 2.36, SD 1.07), and similar in recreational
and physical activities (M 3.58, SD 1.06 vs M 3.38,
SD 1.13; M 1.53, SD 0.70 vs M 1.58, SD 0.74). Girls with
ABI are significantly more active than boys in skill-

9. Neurologic
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based activities. Adolescents (> 12 years) participated
less in recreational and skill-based but more in social
activities. From other expected predictors, only a
few correlations for specific activity types were
significant. Our ABI sample is participating in high
levels compared to children of the same age, with
and without disabilities. Few predictors are found to
conclude differences in participation in this study
with the CAPE.
Clinical message
Sexe and age are correlated to participation.

J.M. van Bemmel
a.vanloon@sophiarevalidatie.nl

outcome in children and youth with acquired brain injury

S.A.M. Lambregts MD1,2, F. van Markus-Doornbosch MD PhD3,4, C.E. Catsman-Berrevoets MD PhD1,
M.A.M. Berger PhD3, A.J. de Kloet MSc3,4, S.R. Hilberink PhD1, M.E. Roebroeck PhD1
On behalf of The YOUBIN Study Group (YOUth with aquired Brain Injury Netherlands).
The following members of the YOUBIN Study Group contributed to this study:
1
Erasmus MC University Medical Center, Rotterdam, Department of Rehabilitation Medicine and Physical Therapy
2
Revant Rehabilitation Center, Breda
3
The Hague University (for applied sciences), Expertise Group Rehabilitation, The Hague
4
Sophia Rehabilitation Center, The Hague

This study was financially supported by the
Revalidatiefonds, Johanna KinderFonds and Stichting
Kinderrevalidatie Fonds Adriaanstichting.
Objectives
This study is performed to determine neurologic
outcome in children and youth with acquired brain
injury (ABI) 2 years post-injury, and to explore
associated factors.
Methods
Children and youth (N=112; age 6-22 y), were
assessed two-years post-injury in a cross-sectional
study. The assessment consisted of a neurological
examination, based on the Pediatric Stroke Outcome
Measure (PSOM) and medical history questionnaire.
Spearman correlation coefficients were used to
explore the relationship between these determinants,
patient characteristics and outcome by using the
Deficit Severity Score (DSS) of the PSOM.

Results
77 % of the participants had a traumatic brain injury
(TBI). Severity of brain injury was mild in 88.4%,
moderate and severe in 11.6%. Bilateral sensorimotor
deficits were diagnosed in 21.4% and unilateral sensori
motor deficits in 9.8%; language deficits in 9.8%;
cognitive deficits in 30.4% and behavioral deficits in
17.0%. The DSS was normal in 43.8%, mild in 22.3%,
moderate in 18.8% and severe in 15.2%. There was a
significant poorer outcome for children and youth with
NTBI. In TBI there was a poorer outcome for younger
age at injury. Severity of brain injury was not significant
for poorer outcome. Pre-injury problems and level of
education had a negative impact on outcome.
Conclusion
Poor outcome in 23% of TBI survivors and a signifi
cant poorer outcome in 69% of NTBI survivors.
Mostly sensorimotor and cognitive deficits, two years
after ABI, 48% in TBI and 74% in NTBI.

S.A.M. Lambregts
s.lambregts@revant.nl
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III

K.A.J. Kuijpers MD PhD1, A. Bergsma PhD1, I.J.M. de Groot MD PhD1
1

Radboudumc, Nijmegen

Introduction
Spinal muscular atrophy (SMA) is characterized by
progressive muscle weakness including the arms. In
order to develop tailored supporting devices, more
insight into the course of functional loss in the arms
is needed.
Objective
To gain insight in basic movement patterns of the
upper extremities (UE) and complex daily activities in
patients with SMA II and III.
Patients
65 patients with SMA II and III (26 men, 39 women;
4-73 years).
Methods
A web-based questionnaire on arm function was
distributed nationwide. The CUE (Capability of
UE) questionnaire for basic UE activities and the
ABILHAND questionnaire for complex UE activities
were used. Brooke classification was used to
compare the loss of activities in different stages of
the disease. Data were analyzed using descriptive
analysis.

11. The

physical effects of training for the

Results
Both CUE and ABILHAND demonstrated to be
sensitive enough to pick up different patterns in
the subsequent Brooke stages. CUE and ABILHAND
correlate, however not linear. Loss of basic arm and
hand function both correlate with low ABILHAND
score.
Discussion and conclusions
These data show that limited function of the proximal
arm does not necessarily mean a limitation in
complex UE activities. This could be explained by
the fact that SMA patients use compensatory arm
strategies to succeed in their activities. However,
it must be mentioned that a major part of the
ABILHAND questionnaire is based upon combined
arm-hand functions.
Clinical message
Tailored supporting devices for UE are needed
depending on stage and potential compensatory arm
strategies.

K.A.J. Kuijpers
kamiel.kuijpers@radboudumc.nl

HandbikeBattle

L.J.M. Valent PhD1, D. Gobets MD1, B.S. Holst BSc2, L. van Vliet MSc3, K. Postma MSc4, S. de Groot PhD3
1
2
3
4

Heliomare, Wijk aan Zee
Bewegingswetenschappen, Amsterdam
Reade, Amsterdam
Rijndam; Erasmus Medical Center, Rotterdam

Introduction
Teams from eight Dutch rehabilitation centers have
been training for a mutual goal: the HandbikeBattle,
a handcycling mountain race (20 km, 1000 Hm+).
Objective
To study the effects of a training period, prior to the
HandbikeBattle, on physical capacity and to monitor
adverse effects due to training or the race.
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Patients
Former patients, predominantly with a spinal cord
injury (n = 47).
Methods
Laboratory peak arm crank exercise tests performed
at the start (T1) and after 3 months of training
(T2). Outcome measures were peak oxygen uptake
(VO2peak) and peak power output (POpeak).
Recovery was reported two weeks after the race.
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Results
VO2peak improved 12% from 2.11±0.60 L/min to
2.30±0.59 L/min (n = 28, p = 0.007) and POpeak
improved 21% from 120±44 W to 141±48W (n = 31,
p < 0.001). Participants with relatively large improve
ments (> 15%) in POpeak were those with a lower
POpeak at T1 and who were less hampered by injuries.
All participants finished. Two weeks after the race 34
out of 40 reported complete recovery, four had minor
to moderate upper-extremity (shoulder) complaints
and two had already existing serious complaints.

motivated persons for whom this event was their
first serious handcycling training goal. Especially
those with a low physical capacity show large
improvements in fitness.

Discussion and conclusions
This study involved many inexperienced but

L.J.M. Valent
l.valent@hccnet.nl

12. Recognizing

Clinical message
Training for such an event can be successful but
preventing overload (injuries) remains important.
Therefore attention should be paid to an optimal
ergonomic handcycling set-up and custom-made
training protocols, however more research is needed.

complex upper extremity skills using body worn sensors

R.J.M. Lemmens MSc1, Y.J.M. Janssen-Potten PhD2, A.A.A. Timmermans PhD3,
Prof. R.J.E.M. Smeets MD PhD4, H.A.M. Seelen PhD1
1
2
3
4

Maastricht University, Maastricht
Adelante, Center of Expertise in Rehabilitation and Audiology, Hoensbroek
BIOMED Biomedical Research Institute, Hasselt University, Hasselt
Department of Rehabilitation Medicine, Research School CAPHRI, Maastricht University, Maastricht

Introduction
Objectively assessing actual arm-hand performance
is important to evaluate arm-hand treatment
in neurological patients. Instruments gauging
amount of actual use and quality of specific skill
performance in daily life are lacking, necessitating
the development of new measures.
Objective
To describe a concept, based on multi-array
kinematic signal pattern recognition, identifying armhand skills in healthy subjects, which can be used to
quantify amount and quality of arm-hand use.
Patients
Thirty healthy adults.
Method
Four devices, each containing a tri-axial accelero
meter, gyroscope and magnetometer were attached to
the participants’ hand, forearm, upper arm and trunk.
Combinations of multi-signal epochs representing
a complete skill or sub-phases of a skill (templates)
were identified. The identification of specific skills
from signals recorded during multiple daily activities
included feature extraction and pattern recognition
algorithms based on 2D-convolution.
268

Results
The skill ‘drinking’ was identified unambiguously
(100%) with high cross-correlations (0.78-0.99)
using both the template representing the complete
skill and those of sub-phases.
Discussion and conclusion
It is possible to identify a specific skill among
multiple skills. Future research will focus on applying
this method, for more skills, in neurological patients
and in more day-to-day living conditions.
Clinical message
This method may be used to identify which armhand activities someone performs in daily life, and
quantify both amount and quality of arm-hand skilled
performance. Eventually, implementing this method
in clinical practice will lead to earlier and better
detection of arm-hand related problems in daily
life, potentially leading to early-stage adaptation
of patient-centered therapy and increased therapy
efficacy.

R.J.M. Lemmens
ryanne.lemmens@maastrichtuniversity.nl
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and implementation of a vocational rehabilitation core set for patients

with subacute and chronic musculoskeletal pain

T.T. Beemster PhD1,2,3, J.M. van Velzen PhD2,3, Prof. C.A.M. van Bennekom MD PhD2,3,
Prof. M.H.W. Frings-Dresen PhD3, Prof. M.F. Reneman PhD1
1
2
3

Department of Rehabilitation Medicine, Center for Rehabilitation, University Medical Center Groningen
Department of Research and Development, Heliomare Rehabilitation Center, Wijk aan Zee
Coronel Institute of Occupational Health, Academic Medical Center, University of Amsterdam, Amsterdam

Introduction
Within vocational rehabilitation (VR) for patients
with subacute and chronic pain, a specific core set of
measurements is needed to enhance clinical care and
research
Objective
To develop and implement a VR-Pain core set of
diagnostic and evaluative measures specifically for
vocational rehabilitation of patients with subacute
and chronic musculoskeletal pain.
Patients
The core set must apply to workers who are on sick
leave because of subacute or chronic non-specific
musculoskeletal pain.
Methods
For the development of the VR-Pain core set two
existing core sets were blended: the International
Classification of Functioning, Disability and Health
(ICF) brief Core Set for Vocational Rehabilitation
and those of Initiative on Methods, Measurement,
and Pain Assessment in Clinical Trials (IMMPACT)
as reference for pain conditions. The blended VRPain core set will be implemented care as usual
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in the vocational rehabilitation network ‘Vroege
Interventie’, and in a multicenter trial on the evalu
ation of the dose-response of two versions of VR.
Results
The VR-Pain Core Set is implemented for clinical
use in 13 rehabilitation centers in the Netherlands,
and will be used in a multicenter trial on the
cost-effectiveness of two versions of vocational
rehabilitation.
Discussion and conclusions
An agreed-upon VR-Pain Core Set with content
that covers relevant domains for pain and VR and
validated instruments measuring these domains has
been developed.
Clinical message
The VR-Pain Core Set can be used for regular clinical
purposes and research in the field of vocational
rehabilitation and pain, but adaptations should be
considered for use outside the Netherlands.

T.T. Beemster
t.beemster@heliomare.nl
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of a condensed client-centered modular spinal cord injury rehabilitation

H. Bouwsema PhD1, A.I.F. Spooren PhD2, H.M.H. Bongers MD1, Prof. R.E.J.M. Smeets MD PhD3,
H.A.M. Seelen PhD3
1
2
3

Adelante Rehabilitation Center, Hoensbroek
Department of Healthcare, PHL University College Hasselt, Hasselt, Belgium
Center of Expertise in Rehabilitation and Audiology, Adelante Rehabilitation Center, Hoensbroek

Introduction
The typical rehabilitation of persons with Spinal
Cord Injury (SCI) consists of a long general period
of rehabilitation, resulting in a long inpatient stay
and high costs. Inpatient stay and costs might be
reduced when patients are offered a program with a
condensed client-centered approach.
Objective
To implement a condensed modular client-centered
SCI rehabilitation service (CoMoSS), consisting of
3 phases: a) short clinical rehabilitation; b) home
phase to let patients experience what skills they
need additionally; and c) client-centered modules
focussing on individual goals.
Methods
Outcome measures are functional status (FIM, SCIM),
quality of life (SF-36, well-being, self-efficacy),
duration of rehabilitation, and cost-effectiveness.
Measurement times are the start of rehabilitation
(T1), end of clinical phase (T2), evaluation during
home phase (T3), end of rehabilitation (T4), and
1 year after T4 (T5).

15. Validity

Results
CoMoSS is currently running with 45 patients
enrolled (30 males, 15 females, mean (SD) age: 59.8
(16.7) years. Preliminary results of the 24 patients
who currently passed T3 show that both functional
status and quality of life improved significantly from
T1 to T3 (FIM mean (SD) T1: 52.38 (23.08), T2: 75.42
(17.65); SCIM mean (SD) T1: 51.13 (24.11), T3: 79.29
(21.69); SF-36 mean (SD) T1: 89.58 (14.25), T3: 110.63
(13.78); Well-being mean (SD) T1: 5.82 (2.31), T3: 7.91
(2.41)), with a mean (SD) duration of 125 (72.94) days
of clinical stay.
Discussion and conclusions
Preliminary analyses show promising results. Costeffectiveness and comparison with a control group
who received standard rehabilitation will follow when
all patients completed CoMoSS.

H. Bouwsema PhD
h.bouwsema@adelante-zorggroep.nl

and usability of low-cost accelerometers for internet-based self-monitoring of

physical activity in patients with

COPD

M. Vooijs1, L.L. Alpay PhD2, J.B. Snoeck-Stroband MD PhD3, T. Beerthuizen MD3, P. Siemonsma PhD4,
J.J. Abbink MD PhD1, J.K. Sont PhD3, A.J.M. Rövekamp4
1
2
3
4

Rijnlands Rehabilitation Center, Leiden
Hogeschool Leiden, Leiden
Leiden University Medical Center, Leiden
TNO, Leiden

Introduction
The importance of regular physical activity for
patients with COPD is well established. However
many patients do not meet the recommended daily
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amount. Accelerometers might provide patients with
the information needed to increase physical activity
in daily life.
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Objective
Our objective was to assess the concurrent validity
and usability of two low-cost internet-connected
accelerometers.
Patients
Patients with COPD.
Methods
To assess concurrent validity we conducted a field
validation study with patients who wore two low-cost
accelerometers (Fitbit and PAM) at the same time
along with a sophisticated multisensor accelerometer
(SenseWear Armband) for forty-eight hours. Data on
energy expenditure assessed from registrations from
the two low-cost accelerometers were compared to
the reference criterion. Usability was examined in a
cross-over study with patients who, in succession,
wore the Fitbit and the PAM for seven consecutive
days and filled out a sixteen item questionnaire with
regards to the use of the corresponding device.

16. Perceived
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Results
The agreement between energy expenditure from
SenseWear Armband with METs estimated by the
Fitbit and PAM was good (r = 0.77) and moderate
(r = 0.41), respectively. With regards to the usability
both the Fitbit and PAM were well rated on all items
with no significant differences between the two
devices.
Discussion and conclusions
The low-cost Fitbit and PAM are valid and usable
devices to measure physical activity in patients
with COPD. Patients showed willingness to monitor
physical activity for longer periods.
Clinical message
Low-cost accelerometers may be useful in long-term
self-management interventions aiming at increasing
physical activity levels in COPD patients.

M. Vooijs
m.vooijs@rrc.nl

fatigue and real world physical activity levels in patients with multiple sclerosis

E.E.H. van Wegen PhD1, Prof. G. Kwakkel PhD1, M.B. Rietberg MSc1
1

VU University Medical Center, MOVE Research Insitute Amsterdam, Amsterdam

Objective
Both reduced physical activity and perceived fatigue
are important consequences of Multiple Sclerosis
(MS). The aim of this study was to determine the
mutual association between perceived fatigue and
aspects of ambulatory motor activity in patients with
MS and study differences in daily activity patterns.
Patients
Patients with MS (n = 43) and health controls
(n = 26).
Methods
Fatigue was assessed with the Checklist Individual
Strength (CIS20R), the Fatigue Severity Scale (FSS)
and the Modified Fatigue Impact Scale (MFIS) and
ambulatory physical activity was subsequently
recorded (Vitaport) for 24 hours.
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Results
No significant associations between fatigue scores
and physical activity were found, except for the
MFIS sub-scale ‘physical activity’ (ßphysical_activity
(ßp_a) = -0.044; SE = 0.020). The associations
between fatigue scores and physical activity were
distorted by age, MS-type, anxiety and depression.
Activity patterns show that patients with MS as
compared to health controls started with lower
physical activity levels already in the morning
(p < 0.001), and this difference persisted in afternoon
(p = 0.002), and evening (p = 0.032).
Discussion and conclusions
In patient with MS, the association between severity
of perceived fatigue and physical activity is absent
or weak at best. Our findings suggest that patients
with MS may adopt a deliberate anticipatory strategy
of lower activity in the morning, which persists
throughout the day.
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Clinical message
A vicious circle of fatigue and physical activity may
not exist. Future trials should simultaneously sample
self-report measures of energy levels and fatigue to
elucidate the complex interaction between symptoms
and physical activity.
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E.E.H. van Wegen
e.vanwegen@vumc.nl

17. Measuring outcome after cardiac arrest: construct validity of cerebral performance c ategory
M. Mak MD1, V.R. Moulaert MD PhD1, R.W. Pijls MSc2, Prof. A.M.C.F. Verbunt MD PhD2
1
2

Adelante Center of Expertise in Rehabilitation and Audiology, Hoensbroek
Department of cardiology/ University Hospital Maastricht, Maastricht

Introduction
Approximately half of the survivors of cardiac arrest
have cognitive impairments due to hypoxic brain
injury. To describe the outcome after a cardiac
arrest, the Cerebral Performance Category (CPC),
consisting of a 5-point scale (1 = best, 5 = dead), is
frequently used. Although widely used, its validity
is still debatable.
Objective
To investigate the construct validity of the Cerebral
Performance Category in survivors of a cardiac
arrest.
Patients
18 years and older and survived a cardiac arrest
more than six months.
Methods
Cross-sectional design. The CPC was administrated
by a structured interview according to a newly
developed protocol. Secondary (and construct-)
variables were cognitive complaints (Cognitive Failure
Questionnaire (CFQ)); the level of activities ( Barthel
Index (BI), Frenchay Activity Index (FAI)) and the
level of participation and quality of life (Community
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Integration Questionnaire (CIQ) and Quality of Life
after Brain Injury (Qolibri)). Associations were tested
based on Spearman correlation coefficients.
Results
A total of 62 participants responded. In 58 (94%)
patients the CPC was determined, resulting in CPC 1
(48%), CPC 2 (23%) and CPC 3 (23%). The CPC
correlated significantly with the CFQ (r = -0.40);
BI (r = -0.57); FAI (r = -0.65), CIQ (r = -0.53) and
Qolibri (r = -0.67).
Discussion and conclusions
Based on the structured interview the validity of the
CPC is fairly good with a moderate correlation with
CFQ and a large correlation with BI, FAI, CIQ and
Qolibri.
Clinical message
The CPC based on our newly developed structured
interview is a valid way to describe general outcome
after cardiac arrest.

M. Mak
m.mak@adelante-zorggroep.nl

