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From the board
Last year the procedure for the Dutch Science Agenda (Nationale Wetenschaps Agenda, NWA:  
http://www.wetenschapsagenda.nl/) was started. This is important as it is hoped that the NWA will result in  
0.5 to 1 billion euros for science. However, even in the case it does not succeed in obtaining more governmental  
money, it is thought that the NWA will have a large influence on the direction of science in the coming  
8 years, including NWO grants and governemental money for the universities. 

Every 5-10 years, the Royal Netherlands Academy of Arts and Sciences 
(KNAW) is asked to come up with the most important focus areas for 
research in the Netherlands. This time the procedure for this endeavor 
was completely different. In order to involve the general public 
and profit and non-profit organisations, a website was launched to 
which everyone could upload the, in her or his mind, most important 
questions. This resulted in 11.000 questions, which were subsequently 
bundled into 140 umbrella questions (see on the website “digitale 
agenda”). Clicking on these questions, you see the underlying 
questions and institutes that work on them. Although in the beginning 
the University of Groningen was underrepresented, an effort is now 
being made to correct this, including by BCN. 

In addition, 16 so-called routes through the 140 questions are being 
developed. The 16 routes will form the basis for the further preparation 
procedure for the NWA (https://vragen.wetenschapsagenda.nl/
routes-view). A key element of these routes is that they are highly 
interdisciplinary with clear connections to (non)-profit organizations 
and dealing with important societal relevant questions. For each of 
the routes, steering and preparation committees that will prepare 
workshops are being formed. Participation in these committees 

and workshops is on invitation only and should represent the 
relevant fields of fundamental and applied science as well as societal 
organizations. The aim of these workshops is to formulate important 
focus areas of research including relevant budgets. They have to 
deliver a report by the first of June. 

The most important route for the BCN community is route 8: brain, 
behaviour, cognition, learning, and development. I, myself, am a 
member of the preparation group and will participate also, together 
with Niels Taatgen, André Aleman, in the workshop to be held on  
April 15th, 2016. Recently, a questionnaire was sent around to a 
selected group of people not selected for the workshop to provide 
additional input. 

The board of BCN will discuss potential contributions to route 8  
of the NWA. Other input for overarching interdisciplinary themes  
with societal relevance can be provided to Ton Groothuis, 
A.G.G.Groothuis@rug.nl

 ■ B Y  T O N  G R O O T H U I S

 ■ P H O T O  B Y  W W W . R U G . N L

http://www.wetenschapsagenda.nl/
http://www.wetenschapsagenda.nl/digitale-nationale-wetenschapsagenda/
http://www.wetenschapsagenda.nl/digitale-nationale-wetenschapsagenda/
https://vragen.wetenschapsagenda.nl/routes-view
https://vragen.wetenschapsagenda.nl/routes-view
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Why BCN? 
From molecule to behaviour: research in neurosciences 
is conducted at levels of aggregation that span 
several orders of magnitude. During my affiliation 
as a clinical neuropsychologist for two decades at 
the department of Child Neurology (Radboud UMC, 
Nijmegen), I especially learned that behavioural 
observations are crucial. The clinical neurologist has 
a genetic, anatomical, physiological and metabolic 
toolbox – quite useful for the clear diseases for which 
the pathophysiological mechanism is known, but 
the final validation of diagnosis and treatment of 
many if not most disorders has to rely on behavioural 
observations and psychological factors. Behavioural 
scientists, equipped with techniques to objectify 
behavioural, cognitive and other psychological 
parameters, thereby form the most sensitive eyes 
and ears of the neurologist. Thus, clinical neurology 
requires a multidisciplinary team, similar to those that 
have been organized at several university clinics for 
neuromuscular disorders, neurodegenerative disorders 
such as Parkinson's disease, and neurodevelopmental 
disorders. For example, neuropsychological assessment 
can be the key to early detection of particular epilepsies 
in children [an early sign being learning difficulties], 
and consequently, also to the evaluation of the effect of 
anti-epileptic drugs.

There is a second good reason for interdisciplinary 
collaboration in neuroscience. Babies and infants 
are general purpose learning machines with an 
incredible flexibility to adapt to almost any natural 
or cultural environment. What is the basis of this 
tremendous learning power? There is much dispute 
about the origin of our learning potential, but all 

parties agree that genetic endowment, neurological 
structure and function, cognitive functioning, and 
actual behavioural all contribute interactively to build 
both the structure and function of our central and 
peripheral nervous system. Karmiloff-Smith (2006) 
characterizes early development as a “… tortuous 
route from genes to behaviour”. As a consequence, 
the current system of categorical diagnoses is hardly 
applicable to developmental disorders and different, 
dimensional (rather than categorical), probabilistic 
(rather than determinsitic) and multifactorial and 
longitudinal research methods are required to capture 
the essence of developmental disorders. The history 

over the decades of my own field of research is a 
good example: speech and language impairments in 
children, especially reading difficulties and dyslexia. 
Dyslexia started as a visual disorder (‘wordblindness’, 
year 1895), followed by a neurological disorder of 
(deficient) lateralization (1937), then became a pure 
learning disorder (poor teaching methods, 1960s), then 
a pure cognitive disorder related to language (verbal 
memory, phonological processing, 1990s), and now is 
a multifactorial genetic (‘runs in families’), neurologic, 
cognitive, and behavioral deficit (see Figure 1). 
Monodisciplines see only one leg of the elephant. 
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Figuur 1: Levels of causation of developmental disorders (after Bishop & Snowling, Psychol.Bulletin, 2004)
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>> CO N T I N UAT I O N  O F  W H Y  B C N? 

The current century is witnessing the field of 
neuroscience gradually reaching out to the highest  
– as far as we can imagine now – level of aggregation: 
cognitive capacities such as language. Perhaps it 
is worth mentioning here that our most powerful 
imitation of human cognition, the computer, was 
originally invented on the basis of theoretical linguistics. 
Daniel Wolpert argued that the entire purpose of the 
human brain is to produce movement. As kind of a 
proof, he gave the example of a jellyfish, that moves 
around in the ocean for some time, and then settles 
on a rock to stay there for the rest of its life. The first 
thing this jellyfish does is digest its own nervous 
system. It makes a great meal, and is useless from 
that time onward anyway. We could make a similar 
argument for language. From the communication 
chauvinist’s point of view, the entire purpose of the 
brain is communication. All living creatures with a brain 
communicate, and all creatures that communicate 
have a brain, or at least some sort of nervous system. 
Thus, sensory and cognitive processes may be viewed 
as preparations with the only goal to determine future 
communicative acts. Not only is communication a very 
important purpose of the brain as a whole, but the basic 
operating principle of the brain itself is communication 
and communication only. The brain is an organ which 
specializes in sending messages from one neuron or 
neuronal network to the other. Thus, the brain is made 
of communication, and its purpose is communication. 

So far about the challenges of neuroscience. What can 
BCN do to foster these developments and to deliver 
scientists who will be able to face the challenges? 
Multidisciplinary collaboration is the main answer, but 
there are a few conditions to be fulfilled. The main 
condition is in-depth collaboration based on good 
science. There are too many studies suggesting solid 
results, that later turn out to be based on quicksand. 

Examples in our field are sloppy brain-imaging studies 
that are either exploratory – thereby chasing after 
spectacular results that upon replication appear to be 
type-1 errors, or are methodologically or theoretically 
flawed in another way. E.g., the direction of causality 
is frequently not questioned: are the fMRI differences 
between the pathological and control group the cause 
or the consequence of the disorder? Or compensation  
(a special case of a consequence)? Without a theory 
about the cognitive process, fMRIs cannot be 
interpreted.

BCN is organized as a platform of interdisciplinary 
collaboration between researchers of different faculties. 
As compared to an organizational structure in which 
BCN would be an autonomous institute, a major 
advantage is that members of BCN have solid roots in 
their own faculty, where they meet sparring partners 
who know what they are talking about as far as the 
home discipline is concerned. On several occasions 
I found it much easier to get a publication about 
speech disorders accepted in a medical (rehabilitation; 
neurology) journal than in a speech research journal, 
where clinical relevance counts less but methodological 
rigor is evaluated more severely. 

Therefore my message is: strive for multidisciplinary 
collaboration, and bring in solid science from your 
education, your faculty, or from whatever trajectory 
your personal history took you, as long as it is solid.
 

 ■ B Y  B E N  M A A S S E N ,  B C N  B O A R D

 ■ P H O T O  B Y  W W W . R U G . N L

BCN neurosciences  
Master’s degree programme 
designated ‘excellent’
The Research Master’s degree programme in Behavioural and Cognitive 
Neurosciences (BCN) of the Research School BCN, University of Groningen, 
has been running highly successful for twelve years. This Master’s 
programme trains students for a career in neurosciences. Every year, 25 to 
30 students are selected; most of them have a Bachelor’s degree in biology/
life sciences, psychology or medical sciences. They are trained to work 
together closely and make optimum use of each other’s expertise and skills. 
More than half of the students pass their degree with distinction. Eighty 
percent go on to find a PhD position in research. 

The BCN Research Master’s programme at Groningen stands out from other 
Master’s programmes in neurosciences in several ways. One of the unique 
features of the programme is the fact that it is co-designed by lecturers 
in Behavioural and Social Sciences, Medical Sciences and Mathematics 
& Natural Sciences. Students are taught to see the brain, behaviour and 
cognition as inextricably linked to each other. They acquire knowledge from 
research questions and research methodology from all these fields, and are 
encouraged to apply methods from one field to solve problems in another.

The Research Master’s degree programme was recently reviewed by the 
review committee of the Quality Assurance Netherlands Universities 
(QANU) and conferred with the designation ‘excellent’. The review 
committee concluded that students following this programme were on 
the way to becoming ‘passionate neuroscientists’. It is now up to the NVAO 
(Accreditation Organisation of the Netherlands and Flanders) to decide 
whether it accepts the conclusions of the QANU.

 ■ B Y  M I C H I E L  H O O I V E L D



Unexpected properties 
of Coenzyme A

For the majority of living organisms Coenzyme A is an essential molecule. Coenzyme A is 
probably the most important molecule in the body that enables us to burn fats, proteins and 
sugars and to produce the energy we need to move and grow. Without this molecule most 
organisms could not live. The prevailing view among scientists was that there was only one 
way in which this molecule could be formed: through synthesis in the living organism from 
Vitamin B.

Research by the group led by Ody Sibon, however, has 
shown for the first time that human and animal cells can 
absorb coenzyme A from food or their environment. 
This interesting finding was recently published in the 
leading journal Nature Chemical Biology. An important 
implication of this finding is that it can contribute to 
the development of novel antibiotics or a possible 
treatment for the rare brain disease PKAN (Pantothenate 
Kinase-Associated Neurodegeneration).

In her article Sibon and her colleagues show that 
human and animal cells can absorb Coenzyme A from 
food or their environment. This implicates that these 
cells do not necessarily need to synthesize Coenzyme 
A from vitamin B5. Her group has also studied 
the mechanism that cells use to make use of this 
phenomena. Sibon: ‘Human cells with a low Coenzyme 
A levels stop growing. When we administered 
Coenzyme A to the medium of these cells in culture, 
they start growing again. 
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We also saw Coenzyme A levels in these cells increasing. 
We observed the same phenomenon in flies and 
worms.’ 

The discovery that Coenzyme A can be incorporated by 
cells has two important implications. As the discovery 
shows, human cells can absorb Coenzyme A directly. 
However, bacteria cannot. This difference could be a 
link to the development of new antibiotics that bacteria 
are not resistant to. Because of the fact that bacteria 
are dependent on their own production of Coenzyme 
A, inhibition of this production will kill them. So, if 
you supply Coenzyme A together with an inhibitor of 
Coenzyme A production, this kills the bacteria but does 
not harm humans.

In addition, the discovery could also lead to a novel 
treatment for patients with the rare brain disease PKAN. 
This disease is caused by a genetic disorder that impairs 
the synthesis of Coenzyme A from vitamin B5, making 
these patients likely to be deficient in Coenzyme A. 
Additional research should demonstrate whether 
adding Coenzyme A to the food of these patients, 
which their cells subsequently would be able to absorb, 
could be beneficial to them. 

 ■ B Y  M I C H I E L  H O O I V E L D

 ■ P H O T O S  B Y  M I C H I E L  H O O I V E L D

Curriculum vitae
Ody Sibon (1964) studied Medical Biology at the 
University of Utrecht. In 1994, she obtained her PhD in 
Medical Sciences by investigating the visualization of 
RNA processing at the ultrastructural level. From 1995 
to 1998 she worked as a postdoctoral fellow at the 
State University at Stony Brook New York, where she 
conducted research on stress responses in Drosophila 
melanogaster (fruit fly). After 3 years in New York, 
she started her own independent research group 
at the department of Cell Biology of the University 
Medical Center Groningen / University of Groningen 
as an assistant professor. In 2008, she was appointed 
professor at this Department. In 2002, she received a 
prestigious NWO VIDI grant and in 2011 she received 
an even more prestigious NWO VICI grant for her 
fundamental, cell biological research into neuropathies 
and neurodegenerative diseases.

6  |  47 B C N  N E W S L E T T E R  1 0 1  |  A P R I L  2 0 1 6

>> CO N T I N UAT I O N  O F  U N E X P E C T E D  P R O P E R T I E S  O F  CO E N Z Y M E  A



The many sides  
of lateralisation

Ever since Broca discovered that left hemisphere lesions lead to language 
impairments, lateralisation of the brain (each hemisphere being specialized for 
different functions) has received much attention. For example, many people 
know that the left hemisphere is dominant for language functions, and that 
the right hemisphere is superior in visuospatial processing. The predominance 
of right-handedness in the human population is a very clear example of 
lateralisation of motor functions. However, it is less commonly known that 
lateralisation also exists for a range of visual processes, that there is a vital role 
for sex hormones in development of lateralisation, and that brain lateralisation 
has been shown for a range of animal species. Moreover, atypical lateralisation 
patterns have been associated with conditions such as dyslexia and ADHD.

A number of BCN PhD students are currently studying these topics. They are from different 
faculties and come from different backgrounds, but they share their interest in lateralisation of the 
brain (see boxes).

Every two years, scientists from around the globe come together to exchange the latest 
developments in research on lateralisation. This September, the conference will be held in 
Groningen, and will be organized by a number of BCN members, all dedicated to the study of 
lateralisation. Now that lateralisation has been established as a fundamental property of the 
organisation of brain and behaviour throughout the animal kingdom, the focus of this Groningen 
meeting will be on the integration of different research fields including psychology, biology, 
neurobiology, genomics, ecology and evolution. It’s bound to be a very exciting conference!  
More information can be found on http://northsealaterality2016.com/.

 ■ B Y  S A N N E  B R E D E R O O
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Tess Beking 
(Clinical & Developmental 
Neuropsychology, Faculty for Social and 
Behavioural Sciences; Behavioural Biology, 
Faculty of Mathematics and Natural 
Sciences; Center of Expertise on Gender 
Dysphoria, VU Medical Center Amsterdam)

The influence of sex hormones 
on development of lateralisation
Sex hormones have long been theorized to influence the development of brain. 
However, previous research in humans has only used either indirect measures of 
sex hormones, or indirect measures of lateralisation. Tess’ PhD project consists 
of two main studies, both using direct measures of sex hormones and brain 
lateralisation. In the first part, Tess compares prenatal hormone exposure (obtained 
from amniotic fluid during pregnancy), with brain lateralisation (measured with 
fTCD) of the 15-year-old children born from those pregnancies. This enables 
the assessment of the influence of prenatal and current sex hormone levels on 
lateralisation. The second part of Tess’ PhD project consists of the analysis of fMRI 
scans of persons with gender dysphoria who receive hormone treatment. Scans 
were made before and after puberty suppression, and before and during cross-
sex hormone treatment. This longitudinal study will show what influence sex 
hormones have on brain lateralisation in different stages of life.

Supervisors: R.H. Geuze, B.P.C. Kreukels & A.G.G. Groothuis

 ■ P H O T O  B Y  P A T R I C K  W I L M I N K



Sanne Brederoo 
(Experimental Psychology, Faculty 
for Social and Behavioural Sciences; 
NeuroImaging Center, University Medical 
Center Groningen)

Lateralisation of visual processes
One domain of functions for which lateralisation has been shown is that of 
visual perception. This includes lateralized processing of faces, written words, 
spatial frequencies, color categories and spatial relations. Since there exist some 
discrepancies in the literature, Sanne performed replication studies for each of 
these topics. These studies showed that lateralisation could not be reproduced for 
some of these visual processes, even after rigorous testing and task manipulations. 
This indicates that not all findings reported in the literature can be trusted, and 
highlights the importance of the replicability of studies. Moreover, these studies 
showed that there can be large individual differences in lateralisation for these 
visual processes. Currently, Sanne is studying whether there is coherence in 
lateralisation of the validated visual processes: if a person is strongly lateralized for 
one such visual process, is he or she also strongly lateralized for the other visual 
processes? 

Supervisors: M.R. Nieuwenstein, F.W. Cornelissen & M.M. Lorist

 ■ P H O T O  B Y  T H O M A S  Z E E V A L K I N G

Ellie van Setten 
(Neurolinguistics, Faculty of Arts; 
NeuroImaging Center, University Medical 
Center Groningen)

Dyslexia and lateralisation
Dyslexia is a specific learning disability that affects reading in about 5% of the 
population. Reading relies on brain areas and networks originally used for oral 
language and auditory and visual processing. It is not surprising then, that like oral 
language, reading is a lateralized process: it predominantly takes place in the left 
hemisphere. In Ellie’s recent EEG study (van Setten, Martinez-Ferreiro, Maurits, & 
Maassen, 2016: http://doi.org/10.1002/dys.1519), the N1 peak (signifying early visual 
processing of print) was shown to be stronger in the left compared to the right 
hemisphere, but only for non-dyslexic, right-handed students. The asymmetry was 
not apparent for dyslexic students, or for left-handed students. This suggests that 
handedness interacts with the lateralisation of early perceptual expertise for print 
in the left hemisphere. Therefore, Ellie now promotes the inclusion of handedness 
as a factor in future studies about the lateralisation of perceptual expertise for 
print, and in neuroimaging studies in general, as left-handed people are often 
excluded from such studies.

Supervisors: B. Maassen & N.M. Maurits

 ■ P H O T O  B Y  E L L I E  V A N  S E T T E N
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>> CO N T I N UAT I O N  O F  T H E  M A N Y  S I D E S  O F  L AT E R A L I S AT I O N
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Saleh Mohamed 
(Clinical & Developmental 
Neuropsychology, Faculty for Social and 
Behavioural Sciences)

Lateralisation and ADHD related 
problems in adults
Saleh investigates the relationship between brain lateralisation and ADHD related 
problems in adults. Rather than only testing adults who were diagnosed with 
ADHD, he uses the dimensional approach, where participants are rated on a 
continuum of ADHD-related problems. Examples of such problems are inattention/
hyperactive-impulsive symptoms, poor effort allocation, and compromised error-
monitoring. Saleh’s studies showed that subjects with high inattention symptoms 
had poor right hemisphere processing compared to subjects who scored low on 
this dimension. Left hemisphere processing was affected in subjects who had 
problems in effort allocation and error-monitoring, as measured by reaction time 
performance. This shows that atypical brain lateralisation can be associated with 
heterogeneous symptoms of ADHD in adults, but that the localization of lateralized 
brain dysfunctions is dependent on the nature of ADHD problems.  

Supervisors: N.A. Börger, R.H. Geuze, J.J. van der Meere

 ■ P H O T O  B Y  N O R B E R T  B E R G E R

Nele Zickert 
(Behavioural Biology, Faculty of 
Mathematics and Natural Sciences)

Evolution of lateralisation
Lateralisation has been shown to exist not only in humans but also many animal 
species. This indicates that asymmetry in behaviour and brain organisation is 
a widespread phenomenon bearing fitness advantages for those species that 
developed it. Multiple hypotheses have been proposed to explain the benefits of 
lateralisation, most prominently for the organisation of the human brain. However, 
most theories have not yet been tested in an experimental setting. Nele and 
colleagues conducted experiments to examine the relationship between the level 
of asymmetry and task performance. Additionally, these results will be tied in with 
brain imaging data in order to see if asymmetry and task performance can be 
correlated to white matter structures in the brain (Corpus callosum). Furthermore, 
data collected in a large Dutch sample population revealed that, against the 
popular myth, left-handedness does not predict a more creative personality in left-
handers. This and other findings challenge the theories that until now have been 
proposed to explain the small but very consistent percentage of left-handers in the 
human population.

Supervisors: R.H. Geuze & A.G.G. Groothuis

 ■ P H O T O  B Y  T H E R E S A  F L O E S S N E R

>> CO N T I N UAT I O N  O F  T H E  M A N Y  S I D E S  O F  L AT E R A L I S AT I O N
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 > A L U M N U S  C O L U M N

Change is inevitable, and generally good!
Two years ago, I left Groningen to start my 
postdoc at the VU medical center in Amsterdam. 
A lot of things have changed since then; I moved 
from the largest city in the north of Holland 
to the largest city in the province of North 
Holland, I stopped working with elderly and 
started working with children, I went from the 
department of Neurology to the department of 
Public Health, and to round it all up, I went from 
brunette to blonde. 

Though my PhD was challenging enough to 
keep me busy at all times, I felt the desire to 
be in touch with the more practical side of 
science. With this in mind, I started working 
as a postdoc in the SMART MOVES! project, 
which is aimed at developing an evidence-
based physical activity intervention to improve 
academic achievement in Dutch adolescents. 
During my PhD, I was surrounded by like-
minded peers with a similar background, 
a characteristic that made the exchange of 
information easy. Now, I work with people from 
different backgrounds, such as teachers and 
school directors, policy-makers, communication 
professionals, consultants and many others. On 
one side, it is very exciting to experience how 
people with different expectations and goals 
come together to complete a project. On the 
other side, the communication between the 
different parties involved can be challenging. 
For instance, the priorities of each person are 
different. The researchers are more preoccupied 

with the quality of the experiments, the 
education professionals are more interested 
in the results, the policy-makers want to know 
whether the results can be translated into 
something feasible, and the government wants 
to know how much it would cost to make these 
results common practice. You quickly notice 
that the ‘non-scientific’ world is biased towards 
positive results and doesn’t possess that critical 
streak that is a common trait of the scientific 
community. This has made my work and those 
of my colleagues challenging at times. How do 
you tell the teachers and pupils, who so eagerly 
participated in our research, that those extra 
exercise breaks do not always affect cognitive 
performance? Even the communication within 
the research team can be daunting, in particular 
when each of us has a different educational and 
research background. Soon enough you learn 
that researcher can be quit stubborn when it 
comes to which scientific approach is best fit to 
test a hypothesis. 

Where there is a challenge, there is an 
opportunity to learn! I have learned that there 
is beauty in different opinions, and if you listen 
with an open mind you will be amazed at the 
new insights you can get. I have learned how 
to present experimental results to a broad 
public who is definitely not interested in the 
content of your Method section. I have learned 
from my colleagues how to get teachers and 
children enthusiastic enough to participate in 

our experiments. And believe 
me, girls going through 
puberty are not exactly looking 
forward to get all sweaty in 
the name of science. I have 
learned to deal with multiple 
tasks at once, from analyzing 
data to pushing the graphic 
designer to finish the website 
and logo on time. Most of all, 
I have learned the importance 
of making the right choices, 
not only for you but also for 
the project. This was one of 
the major differences between 
being a PhD and a postdoc. 
As a PhD, you have a fairly 
clear road ahead (although it 
didn’t seem that clear back in 
the days), and a guaranteed first spot on your 
papers. You are exclusively busy with your own 
PhD project, which creates a strong sense of 
ownership that translates in intense joy when 
your research pays off or in the deep feeling 
of disappointment when the reviewers don’t 
get the beauty of your submitted paper. As a 
postdoc, the feeling of ownership is less present 
(at least for me) and your work is dependent on 
many other people. This requires you to be firm 
and decisive on which projects you will take on 
and what role you are going to play in each one 
of them. I personally prefer the diversity of the 
projects you can pursue as a postdoc, and the 

collaborations you can start. However, you do 
have to be alert and make smart choices that 
will lead you to the next stage. Starting my third 
and last year of my postdoc, I am more capable 
of focusing on what I want and deciding which 
experiences are good and valuable for the 
future. But I must confess that it took me a while 
to get here. So take a few moments to visualize 
your future, and chose your next step wisely. 
Change will be inevitable, but you can use this 
opportunity to learn and grow. 

 ■ B Y  E M I  S A L I A S I

 ■ P H O T O  B Y  D A N I E L A  D I A M A N T I

On the move! 31 december 2015 (moving from Utrecht to Amsterdam)
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Interview Gert Stulp

  > From an evolutionary 
perspective, it is somewhat 
of a mystery that the average 
number of children born is so 
low in contemporary industrial 
populations, and that quite 
a few individuals deliberately 
choose not to reproduce. <

Dr. Gert Stulp recently won a VENI grant 
for his proposal ‘Spreading fertile ideas 
– Social network influences on having 
children’. The VENI grant provides a 
maximum of €250,000 to researchers 
who received their PhD fewer than three 
years before applying for the grant, 
and is intended by the NWO to support 
talented researchers at the beginning of 
their career. Dr. Stulp worked on a variety 
of topics during his master (University 
of Groningen/Cambridge) and PhD 
(University of Groningen): You might 
know him for his doctoral research on 
natural selection and human height, but 
lateralization in chickens, personality 
in rats and intelligence in crows have 
been subject of his studies before that. 
After being awarded a Rubicon grant, 
he investigated how factors such as 
wealth and education level influence an 
individual’s procreation choices at the 
London School of Hygiene and Tropical 
Medicine. Gert Stulp will use the VENI 
grant to study how an individual’s social 
network influences the choice of having 
(more or less) children. I talked to him at 
the sociology department, where he will 
continue to pursue his research interests.

Was it hard to get the VENI?
If I may reformulate the question: ‘Did it take 
a lot of time?’ Definitely. But you have to put 
the time in: In my field there were over 300 
applications, so of course you won’t make if you 
don’t put in the effort and review everything 
thoroughly. The forms themselves are relatively 
straightforward. The difficult parts are coming 
up with a workable idea, developing the means 
to test it, and then conveying this as clearly and 
simply as possible in a very limited amount of 
space; the hardest part was waiting anxiously for 
the outcome.

In which category did you apply?
Social and behavioural sciences.

You are perhaps an evolutionary biologist 
by training, were you the odd one out? 
To some extent. Of course, I already did my PhD 
in psychology, and I’ve worked in both sociology 
and in demography (London) too. So I’ve been 
heading towards social sciences for a while now. 
I’m not sure whether my background was an 
advantage or disadvantage, but it was ‘of note’ 
according to the committee, and one reviewer 
did question the match between my CV and the 
proposed research.

So after working with a number of animal 
species in your master, and after a PhD 
that was grounded in evolutionary biology, 
you’re heading in a slightly different 

direction with your current postdoc and  
the VENI.
I’ve mentioned the word evolution just once in 
my VENI, so it is definitely not the main theme. 
And I think we should be honest as well: In 
social sciences, and when applied to humans, 
evolutionary theories can only explain so much. 
You shouldn’t try to claim it is possible to explain 
everything using evolutionary perspective; 
you have to be aware of its limitations. Some 
evolutionary psychologists suggest they are 
revolutionizing the social sciences, but they 
are not giving proper credit those working on 
themes from a non-evolutionary perspective. 
If I were to describe myself, however, I would 
still say I’m an evolutionary scientist; it is an 
interesting framework that allows me to look 
at behaviour from a different perspective than 
classic Social Science research. But again, for 
some research questions, and in particular with 
respect to my VENI research, the evolutionary 
perspective is not at the forefront.

Could you describe the research subject 
described in your VENI in relation to your 
past work? By the way, your PhD on tall 
people was quite a hit in the media.
I worked on height for a substantial period 
of time and enjoyed it thoroughly, including 
an examination of how natural selection is 
associated with stature in the Netherlands. It 
received a good deal of attention; people seem 
to be interested in evolutionary processes in 
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contemporary populations. A common theme 
between the PhD and my future research 
plans is ‘reproductive success’, or ‘how many 
children people have‘. Measures of fitness, 
such as the number of children, are, of course, 
at the core of evolutionary biology. This was 
something I investigated during my PhD, but 
also very much during my postdoc period in 
London: What are determinants of people who 
have many children? Why is there such stark 
variation between different countries? From an 
evolutionary perspective, it is somewhat of a 
mystery that the average number of children 
born is so low in contemporary industrial 
populations, and that quite a few individuals 
deliberately choose not to reproduce. It is clear 
that ‘traditional’ evolutionary models, that are 
typically used for animals, need to be expanded 
to explain such behaviour; we need a more 
biocultural approach. 
An interesting aspect of human behaviour, 
compared to other species, is that we pay much 
more attention to what others do. Such social 
learning probably underlies our potential for 
cumulative culture, and may have been key 
to our evolutionary success (we dominate 
almost all ecologies across the planet). Yet, such 
processes may also mean that, in contemporary 
populations, one can learn that a life without 
children can be a very happy and good life 
(ideas unlikely to occur in animal minds). Indeed, 
the decision to have children is probably also 
socially influenced.

My VENI is about such social influences on the 
choice of having children, or having more or 
less children. In London, we investigated the 
effects of individual traits, such as wealth and 

education level. Now, I want to know whether 
the social networks of individuals change their 
reproductive decision-making processes. That 
such influence exists is not hard to imagine: if 
you’re the only one among your friends without 
children, this may sway you towards having 
children, and influence the timing of when you 
do so. What I find particularly interesting is 
that many people will readily assume that this 
is the case, but do not recognize how strange 
it is when you think about it: the number of 
children you (want) to have, which is arguably 
one of the more important decisions a person 
makes during their lives, is partially decided 
by the decisions of your social peers! To me, 
that is is fascinating. It is also remarkable that 
humans evolved in such a way that the decision 
to have children, which is clearly related to 
biological fitness (the most important currency 
in evolutionary theory), is influenced by your 
social network. 

More specifically for my VENI research, I want to 
examine how strong such social influences are, 
how differences in networks might determine 
these kinds of influences, and how such effects 
compare to those of other factors, like wealth 
and education. We’ll investigate this in the 
Netherlands, where fertility (the number of 
children born) is still quite high for western 
society, and in Samoa, where fertility is much 
higher.

Samoa?
Samoa is interesting because fertility is high, 
despite its status as a developed nation (which 
is typically associated with lower fertility). Part of 
the explanation of why fertility is high could lie 

in the nature of individuals’ social networks: the 
networks of Samoans typically consist of many 
family members, that may have more pro-natal 
effects. In a similar vein, a lower proportion 
of kin in the social networks of individuals in 
Western industrialized populations has been 
suggested to explain lower levels of fertility in 
such countries. 
There are other interesting differences between 
the two populations when it comes to fertility: 
In the Netherlands, many people end up having 
fewer children than they prefer. Whereas, in 
Samoa although such cases also exist, there are 
also women who have larger family sizes than 
they preferred. Social networks may explain 
such patterns. In Samoa, we’ll be working with 
a team of anthropologists to map the social 
networks and gather the data.

Do the men in Samoa share the woman’s 
point of view?
I don’t know. Men are often not included 
in these kind of studies because the data 
one obtains are considered somewhat less 
trustworthy within demography (largely 
because paternity is inherently more uncertain 
than maternity). There is some evidence, 
however, to suggest that men say they’d like 
more children than women; this is interesting 
because that could lead to conflicts between 

spouses over the ideal number of children. The 
structure and composition of social networks 
may impact on how the conflict is resolved. 

An interesting point from your Rubicon 
summary: You are not just interested in 
the decisions people make with regard to 
having children, but also whether these 
decisions are adaptive or not. Could 
you elaborate? What do you mean with 
adaptive?
This is a tough question to tackle when we 
investigate humans. A very general definition 
of adaptive behaviour is whether the behaviour 
contributes positively to fitness. Another way 
of looking at it is whether animals (or humans) 
behave as if they optimize the number of 
children such that they maximize fitness. To 
give an example of neat research into this 
issue: the average ‘clutch size’ (the number of 
eggs in the nest) in birds is often not far from 
the number that would lead to highest fitness. 
Experiments show that if you add extra eggs 
to the nest, it reduces parental fitness, and 
something similar holds when you take eggs 
away. Having an optimal clutch size (not too big 
and not too small) can be considered adaptive 
in such a situation. In humans, you could also 
imagine something similar; perhaps the average 
number of children born in a population is close 
to that maximizing fitness. Yet, the very low 
fertility observed in industrialised populations 
is probably below that needed to maximize 
fitness. However, we should also not forget 
that raising children is extremely costly in 
industrialized populations, in terms of both 
money and energy (ask any parent). This is due 
partly to institutional factors in such populations 

  > An interesting aspect of human 
behaviour, compared to other 
species, is that we pay much more 
attention to what others do. <

>> CO N T I N UAT I O N  O F  T H E  I N T E R V I E W  G E R T  S T U L P
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(e.g., obligatory education, prohibition of child 
labor). Thus, the finding that fertility is lower in 
these populations than that in pre-industrial 
populations is not surprising. Yet, the modal 
choice of two children opted for by many 
parents is very low in evolutionary terms, and 
can be considered maladaptive. 

A social scientist might simply want to look 
at how the children turn out, or whether 
the family functions as a whole when they 
have more or less children?
Yes, so you can tackle these kinds of questions 
very well without evolutionary thinking, as 
the extensive body of research on fertility in 
sociology, demography, and economics shows. 
Such research often finds that, even in western 
societies, having more children comes at a cost. 
For example: having more siblings reduces 
average levels of education and also slows 
physical growth. Such trade-offs between the 
quantity and “quality” (if you will) of offspring, 
are also of interest to evolutionary biologists. 
These findings are not entirely earth-shattering, of 
course. If you have eight children, you will spend 
less time and resources on each as compared to 
having only two. I think the study of fertility is 
particularly interesting precisely because it is of 
interest to such diverse scientific fields. 

Do you bring something extra to the social 
sciences?
That’s not a question I feel I can answer. I do 
have a slightly different perspective to people 
trained in the social sciences alone, and a 
plurality of perspectives is beneficial for any 
field of study. For the most part, the social and 
biological sciences converge on similar ideas, 

but sometimes there will be hypotheses which 
have emerged from evolutionary thinking 
that would not have been conceived so easily 
by sociologists and economists, and vice 
versa. One example of the former is the way 
that researchers have argued that maternal 
grandparents (parents from the mother) invest 
more in their grandchildren than do paternal 
grandparents, because of paternity uncertainty; 
maternal grandparents are more certain that 
the child of their daughter is their biological kin, 
compared to paternal grandparents who are 
less certain that this is the case. Whether the 
evidence is truly in favour of this hypothesis, and 
through what mechanisms this would occur, is 
still unclear. Yet, it is most certainly a hypothesis 
derived from evolutionary thinking. 

You and others have shown that natural 
selection on certain traits is still present in 
contemporary society. How important are 
these processes? What do developments in 
evolutionary science or social science mean 
for our understanding of the choice to have 
children?
I think contemporary environments are always 
in flux, mostly because we continually change 
our environments (and the pace seems to be 
increasing), so natural selection may favour 
slightly different (values of) traits across time. 
As such, establishing that natural selection on 

a trait has occurred in a particular generation 
gives you almost zero predictive ability to say 
what will happen to that trait in the future. 
Evolutionary frameworks may be helpful 
in explaining cross-population differences 
in fertility, particularly in pre-industrial 
populations, and they also help to place findings 
on humans into comparative perspective. At 
the same time, it is evident that any human 
behaviour develops in a particular biocultural 
setting. Classic evolutionary life-history models 
are not sufficient to explain (all) patterns of 
human behaviour. Combining insights from 
both the biological and the social sciences will 
evidently increase our understanding of fertility 
behaviour. Humans are complex creatures, 
however, and perhaps some humility is needed: 
we are unlikely to ever be able to predict why 
Bob had 2 children, but wanted 4, and why Val 
had 3 children. 

How do you think you could use your 
research shape policies?
Well, that´s a slightly different issue. I am not 
exactly sure whether we want to develop formal 
policies with respect to having more or fewer 
children. Having said that, it is true that, within 
contemporary industrialized society, there 
are large numbers of people who have fewer 
children than they would like as well as some 
that have more children than they would like, 
and obviously that’s a societal issue that can 
and perhaps should be addressed. It is clear, 
for example, that current educational systems 
are set up in such a way that they conflict with 
women’s prime reproductive years, and having 
children before going into higher education is 
not easily accommodated within the current 

system, and there may even be social norms 
that act against such behavior. At the same 
time, it is easy to imagine policies that would 
make it easier for women to return to education 
after having children, or that enable them to 
have children while they train for certain jobs, 
remain in education or work on their career. 
With respect to social networks, in particular, we 
could identify factors that may have pro- or anti-
natal effects; as mentioned earlier, the presence 
of close relatives within social networks may 
be an important factor influencing whether 
people would like (more) children, because kin 
may provide a cheap form of child care (e.g., if 
grandparents or siblings taking care of children). 
Such a situation would highlight the fact that 
child care, or perhaps time, is a constraint in 
people’s fertility considerations. I obviously feel 
that research and data should inform policies, 
but currently, I don’t feel I am in a position to 
decide on the policies we should implement, 
above and beyond my voting behaviour. 

Final question: What aspect of your future 
research are you most curious about?
I’m really curious to see whether there are any 
strong and consistent social influences on 
people’s fertility decisions; social influences have 
long been recognized as an important factor 
in the major decline in fertility observed in the 
20th century, but data on individual networks 
have been lacking. Oh, and I didn’t mention this 
before, but I am also curious to learn how social 
networks themselves change in those that have 
recently become parents. 

 ■ B Y  P E T E R  R O E M E R S

 ■ P H O T O  B Y  R I T A  S M A N I O T T O

  > ..., it is evident that any 
human behaviour develops in a 
particular biocultural setting. <

>> CO N T I N UAT I O N  O F  T H E  I N T E R V I E W  G E R T  S T U L P
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 > M A S T E R  C O L U M N

“You are so likeable”
Last December me and my wife went to 
Thailand for three weeks, and it was incredible 
(don’t worry people, I paid for it dearly in terms 
of compensatory workload ;-)).
From amazing jungle hikes to strolls along 
blindingly white beaches, we enjoyed the 
untamed wildlife, the incredible food, the 
sun, and above all the wonderful spirit and 
hospitality of the Thai people (this column is 
strangely not at all meant as a commercial for 
Thailand). One of the major ‘pros’ of modern 
Thailand that is often noted in travel blogs and 
fora is its omnipresent WiFi. Even the bamboo 
shack across the road selling not much more 
than a couple of coconuts allows you to check 
your e-mail. This in itself is of course not a bad 
thing; on the contrary, it can be very convenient. 
However, for a genuine member of generation-Y 
such as myself, it also poses a devious dilemma: 
will I check my Facebook or not. 

Before you (rightfully) start judging me, hear 
me out. Ever since the dawn of my Facebook-
profile, I have been haunted by mind-boggling 
photos taken by my ‘friends’ enjoying the good 
life in tropical destinations. Instead of making 
me feel super happy for them, these photos 
often achieved the exact opposite. Moreover, 
they made me feel like I was missing out on 
basically everything cool out there. With every 
travel-related photo album that popped up on 
my Facebook wall, the wish grew to, even if just 
for once, be the poster instead of the guy that 
grudgingly clicks the ‘Like’-button. I figured that 
Thailand was my chance to shine. Despite the 
deal I made with my wife about ‘going offline’ 
for the three weeks that we were over there, I 
logged into Facebook.  
Just as I was about to post a couple of beautiful 
photos accompanied by some meaningless, 
quasi-spontaneous hashtags, I saw that a good 
friend of mine had just uploaded some photos. 

I knew that he and his wife were at that point 
traveling around Southeast Asia as well, so I 
looked out of curiosity. Stupidest thing I could 
have done. Of course their photos were breath 
taking, super funny and emotional. Of course 
they scored Likes by the dozens. Of course. 
Even though we had just finished a hike to a 
couple of secluded waterfalls, drove our scooter 
through picturesque Thai countryside and fed 
a very happy elephant some bananas, I became 
jealous. So jealous that for a couple of days all 
I could think about was that we should try to 
make the rest of our vacation even more perfect 
than it already was, and that we should take 
fantastic photographs to show our friends just 
how amazing our lives were at that point. 

Three whole days were wasted on these 
ridiculous thoughts and feelings before I finally 
came to my senses, and realized something 
very important: by trying so hard to make 
us look better, I actually made us feel worse. 
How paradoxical. Importantly, I realized 
something else too. You see, the nice thing 
about paradoxes in life is that they are generally 
also true the other way around. In our case, the 
minute we decided to stop worrying about how 
others would rate our joy, we started having 
loads of fun again. 
So do as I do, and don’t worry about how others 
would rate your life; just live it yourself! Now 
if you’ll excuse me, I still have some photos to 
upload on Facebook.

 ■ W O U T E R  H U I T I N G
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 > I N T E R V I E W  W I T H  J E L M E R  B O R S T

On track to read your mind?
Mind-reading has long been the domain of science fiction writers. To date, neuroscience 
research is mostly still focused on localizing cognitive functions in the brain, rather than at 
understanding the algorithms behind them. This is the main reason why we know roughly 
where problem solving takes place in the brain, but not how it is done. 

Recently, Jelmer Borst received a prestigious NWO 
VENI grant to investigate how people process complex 
issues, like an algebra problem, in their brains. To gain 
more insight into this phenomenon, he aims to develop 
a detailed computational model of problem solving 
in the fronto-parietal network to uncover more about 
general problem-solving mechanisms.

What approach will you choose within your 
research project to uncover more about problem 
solving in the fronto-parietal network?
I will use two innovative analysis techniques that I 
helped develop: model-based fMRI analysis and Hidden 
semi-Markov Model (HSMM) analysis. I will use both 
techniques to analyse data of the same experiment 
measured with three different neuroimaging methods 
(fMRI, EEG, and MEG).

What is so unique about these two techniques 
in combination with these three different 
neuroimaging methods?
Model-based fMRI analysis and HSMM analysis are 
more powerful than traditional neuroimaging analysis 
methods. In model-based analysis, we use a computer 
simulation of the task as the basis of our data analysis, 
which results in superior localization compared to 
standard methods, as well as providing a direct link 
between theory and data. However, this analysis is 

dependent on the quality of the models that we use. 
I will therefore also use a new method that combines 
multi-variate pattern analysis with hidden semi-Markov 
models to automatically discover cognitive processing 
stages – and thereby the basis for a computer model 
– in fMRI or MEG/EEG data. So, I will approach the 
problem from two sides: on the one hand I use model-
based analysis to do theory-guided research, while 
applying the MVPA-HSMM method to also approach the 
problem in a bottom-up manner.

In addition, using three different neuroimaging 
methods for a single experiment provides a unique 
opportunity to combine the strengths of these 
methods: fMRI has high spatial resolution, while EEG 
and MEG have excellent temporal resolution, and 
MEG reasonable spatial resolution. The data of these 
three methods, in combination with the new analysis 
techniques, will hopefully allow me to build a detailed 
computational model that explains how problem 
solving works in the brain.

What would you ultimately like to achieve within 
the framework of your project?
On a theory level, I hope to construct a detailed 
computational model that explains how problem 
solving functions at an algorithmic level within the 
fronto-parietal loop. At the same time, model-based 
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fMRI analysis and HSMM analysis are still very recent 
developments. I hope that my research contributes 
in developing these methods into mature analysis 
techniques. These days, it’s relatively easy to collect 
neuroimaging data, but I think we need better analysis 
techniques to get at all the information that is present 
in these data.

What are the main applications of your results  
if your project succeeds?
Besides providing insight into problem solving, I think 
the main applications will be the analysis methods. We 
already publish all the code and data together with our 
papers to enable other researchers to use our methods, 
and one thing I would like to do is move the code from 
Matlab to open source languages (e.g., Python, R) to 
make it more accessible.
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B)  shows the duration of these six states in the different conditions. This indicates, for instance, 
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times, while occurring early in the trial.

Adapted from Borst & Anderson, 2015, NeuroImage.

>> CO N T I N UAT I O N  O F  T H E  I N T E R V I E W  W I T H  J E L M E R  B O R S T
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Are we really on track to read people’s minds  
in the near future?
My research is aimed at improving model-based fMRI 
and HSMM analysis and developing them into mature 
analysis techniques. I am convinced that this will bring 
us one step closer to true mind reading.

Curriculum vitae
Jelmer Borst (1983) completed a bachelor in Artificial 
Intelligence at the University of Groningen, and the 
BCN research master. He received his PhD in Artificial 
Intelligence in 2012 from the University of Groningen, 
by developing computational models of behavioral 
and fMRI data of multitasking. From 2012 to 2014 he 
worked as a postdoctoral researcher at Carnegie Mellon 
University investigating new analysis techniques for 
fMRI and EEG data. In 2014 he moved back to the 
Artificial Intelligence department, where he started his 
VENI research project in January of this year.

Further reading
•   Borst, J.P., Taatgen, N.A., & Van Rijn, H. (2011). Using 

a Symbolic Process Model as input for Model-Based 
fMRI Analysis: Locating the Neural Correlates of 
Problem State Replacements. NeuroImage 58(1),  
137-147. 

In this paper we developed a model-based fMRI analysis 
technique for cognitive process models. 

•   Borst, J.P. & Anderson, J.R. (2013). Using Model-
Based functional MRI to locate Working Memory 
Updates and Declarative Memory Retrievals in the 
Fronto-Parietal Network. Proceedings of the National 
Academy of Sciences USA 110(5), 1628-1633.

We applied model-based fMRI analysis to five published 
fMRI-modeling studies, and with this meta-analysis, 
located neural correlates of working memory updates  
and declarative memory retrievals.

•   Borst, J.P. & Anderson, J.R. (2015). The Discovery of 
Processing Stages: Analyzing EEG data with Hidden 
Semi-Markov Models. NeuroImage 108, 60-73.

We developed the HSMM-EEG analysis technique that can 
discover cognitive processing stages in EEG data and gives 
an indication of their function.

•   Anderson, J.R., Zhang, Q., Borst, J.P., & Walsh, M.M. 
(accepted). The Discovery of Processing Stages: 
Extension of Sternberg’s Method. Psychological 
Review.

In this paper we improved the HSMM-EEG technique by 
giving it a stronger theoretical basis, and showed that it 
robustly generalizes over two tasks.

 ■ B Y  M I C H I E L  H O O I V E L D

 ■ P H O T O S  B Y  M I C H I E L  H O O I V E L D

Neuroimaging Methods
fMRI estimates neural activity by measuring blood oxygenation. The 
measured signal follows neural activity by 4-6 seconds. fMRI’s spatial 
resolution is in the order of millimeters.

EEG measures the electrical signal of the brain on the scalp. As the skull 
distorts the electrical signal, its spatial resolution is low. However, its 
temporal resolution is excellent.

MEG measures the magnetic signal of the brain on the scalp. Because 
the magnetic signal is hardly distorted by the skull and brain tissue it is 
possible – albeit complex – to reconstruct the origin of neural activity 
with a precision of ~1cm. MEG’s temporal resolution is excellent.

>> CO N T I N UAT I O N  O F  T H E  I N T E R V I E W  W I T H  J E L M E R  B O R S T
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 > A  C O L U M N  A B O U T  L I F E  A S  A  P O S T D O C

The Wandering Mind
Don’t you agree that the contemporary 
landscape of academic journals has become 
rather messy? Lots of developments are taking 
place, some with good intentions and some with 
bad. As a simple scientist, it isn’t always easy to 
keep abreast of all these developments. Still, I 
think that most of the scientific community is 
well aware that there are serious problems with 
the existing publishing system.
As an obvious example for us worker bees, 
publication pressure is enormous in academia 
and there are many ways in which this interferes 
with science. Of course, there are the well-
known examples of scientists (should we 
still call them scientists?) who cracked and 
committed plagiarism, data manipulation, or 
even fabrication. You will likely be reminded of 
the Stapel case, but similar and worse examples 
abound: for instance, try googling Yoshitaka 
Fujii, Joachim Boldt, and Peter Chen, who all 
“outperformed” our local boy Diederik1. Or, for 
our own alma mater, consider the blemished 
records of Willibrord Weijmar Schultz and Patrick 
van Calster. Cases like these have already caused 
a lot of turmoil, and continue to do so quite 
regularly.
In an effort to address this, I have noticed that 
Ph.D. candidates that receive their degree 
nowadays have to promise by oath to abide 
by the ethical standards of the field; a rather 
toothless measure, if you ask me. In a recent 
case2 in Groningen, two linguists refused to 
hand over raw research materials underlying 

some debated outcomes. They claimed that 
privacy considerations of participants prevailed. 
Moreover, unlike research data, research 
materials did not fall under an ethics code, 
they argued. A university committee judged 
otherwise; nevertheless, no sanctions were 
imposed because these researchers do not work 
in Groningen anymore.
Last February, all Ph.D. supervisors in the 
University Medical Center Groningen were 
advised to use iThenticate software to scan 
research manuscripts in an effort to prevent 
plagiarism. The Graduate School of Medical 
Sciences also checks every thesis nowadays. 
In case of possible plagiarism, the supervisor 
is instructed to discuss the matter with the 
PhD student; if they cannot solve the problem 
together, the supervisor should involve the head 
of the department. Now, this can be seen as a 
positive development. However, let’s not forget 
that few students are among the top plagiarists. 
Realizing that supervisors tend to be co-authors, 
one could argue that it is somewhat dubious to 
provide authors with the same tool that they 
will be tested against. It sounds almost like 
giving someone the correct answers to exam 
questions.
But let me return to the journal landscape that 
I started with. It is my impression that in recent 
years journals as well as authors have become 
rather fond of “review papers”, while invitations 
to edit a “special issue” on a topic of my own 
choice flood my mailbox. I used quotes because 

these reviews and issues often 
seem to emphasize the viewpoint 
of the authors or editors, rather 
than summarize the status of the 
field as a whole, and I find this 
rather annoying from a scientific 
perspective. Publishers are 
commercial parties with influential 
positions that are not always 
compatible with the role science is 
supposed to play for the public good.
Another great example is the subscription 
model that prevents readers from having access 
to scientific results, and moreover robs the 
writers from their control over the material due 
to obligatory copyright transfer agreements. 
Open Access is there to fight this. It comes in a 
number of colorful flavors depending on the 
business model that is used, but the basic idea 
is that the material is free and inclusive. Last 
summer, Dutch universities started boycotting 
the publisher Elsevier because negotiations 
to enforce open access had failed. Perhaps 
ironically, the publisher derived its name and 
its tree-logo from the 17th century Dutch 
publishing house Elzevir, so it looks like our 
country was disciplining an unruly child. In 
December, an agreement was reached3 that 
gradually works towards open access by default 
(30% in 2018, 100% in 2024). We shall soon see 
how publishers adapt to these developments.
Let me disclose here for completeness that I 
am an editorial board member for an Elsevier 

journal, so I follow this with some interest. I also 
follow it with mixed feelings, because although 
I agree that the current commercial publishing 
system is deeply flawed, I also feel that 
alternatives are not yet fully mature. Sure, there 
are bona fide initiatives, like the Public Library of 
Science (PLoS) or Frontiers, that aim to provide a 
suitable publishing platform. But there are also 
thousands of predatory publishers that have 
jumped on the open access bandwagon4. For 
the average Joe, some sort of navigation device 
would be quite helpful to travel the publishing 
landscape of today.

 ■ B Y  D A V E  L A N G E R S

1   http://retractionwatch.com/the-retraction-watch-

leaderboard/
2   http://www.nrc.nl/nieuws/2015/07/01/universiteit-

integriteit-in-geding-bij-taalfoutonderzoek
3   https://www.timeshighereducation.com/news/dutch-

universities-and-elsevier-reach-deal-over-open-access
4  https://scholarlyoa.com/publishers/
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“Hi, my name is Frans 
and I’m your crazy 
scientist for today”

Frans van Hoesel is the head of the Department of High Performance Computing and 
Visualisation at the Donald Smits Center for Information Technology in Groningen. Situated 
at the Zernikeborg, the center provides incredible visualisation opportunities for scientists 
of all backgrounds and provides services for a great variety of research areas. Both 
augmented reality (AR) and virtual reality (VR) are increasingly recruited as tools in scientific 
research. This can range from psychological treatments that are performed with the aid of 
virtual reality to the analysis and visualisation of data with the use of these techniques. 

The visualisation center provides support to a wide 
range of research fields in the form of 3D movies, 
printed graphics and visual representation of data 
you would like to see in a different light. The idea of 
the visualisation center took shape when the board of 
executives of the University of Groningen observed 
the need for a novel way to analyse and, thus, visualise 
a large body of scientific data. Since this is an area 
of expertise that researchers are generally not well 
grounded in, the experts at this center offer a helping 
hand. ‘We are here to help the researchers of the 
university, not ourselves.’ 

At the center an impressive curved screen of 8.5 
meters wide is the heart of the Reality Theatre. It is 
a dramatically different sensation compared to the 
better-known 3D cinema movies. It is a much more 

immersive experience due to the curving of the screen, 
which ensures that the images produced on the screen 
are even observed in the periphery of your vision. Frans 
explains that the large amount of motion sensors in 
this area of our vision helps to constitute a realistic 
viewing experience. In addition to this, the images are 
much more precisely computed at the Reality Theatre 
compared to cinematic 3D movies where stereovision 
is limited. ‘We created a virtual version of the new 
Wildlands Zoo in Emmen when there was still need for 
funding.’ I had the great fortune to view this animation 
and you can actively walk through the future Zoo and 
travel in a boat through the soon-to-be waters with 
water buffalo and lemurs surrounding you. It really 
gives you a feel for the zoo, which just opened its 
doors. For an even more immersive experience of data 
or design, the Reality Cube is employed (sometimes 

Frans van Hoesel started his career in visualisation in the Department of 
Physics by writing data processing software enabling the modelling of 
molecules. After he finished this project, he broadened his perspective 
considerably and continued the visualisation path in astronomy by 
developing high-resolution spectrometry to investigate star quakes. Frans 
then returned his efforts to earth, and this all-encompassing perspective 
was swapped for a focus on molecules and data compression and eventually 
some of the smallest building blocks as he zoomed in on atoms. He is 
currently the head of the department for High Performance Computing 
and Visualisation at the Donald Smits Center for Information Technology in 
Groningen. His e-mail signature reads: ‘Hi, my name is Frans. I am your crazy 
scientist for today.’ 

 ■ P H O T O  B Y  P E P I J N  V A N  D E N  B R O E K E
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referred to as CAVE: Computer Animated Virtual 
Environment). The cube is one of the most advanced 
VR systems currently available and allows the user to 
interact with the 3D world that is produced. The system 
consists of a 2.5-square-meter space with 4 projection 
canvasses, the floor included. This allows you to be 
surrounded by your data, which is projected all around 
you. When entering the Cube you put on a cap with 
a system that is very much like a neuronavigation set, 
which allow the cameras to track your movement in 
the cave. These cameras very quickly and accurately 
measure your position and adjust the view according 
to this information. It is a highly realistic setting; there 
is no need for an avatar or instructions. This is a huge 
bonus, Frans says, and this is exactly why this system 
is so well suited for treatment of anxiety or phobias. 
‘When looking over the VR edge, you see your own feet 
standing at the ridge. VR is a very safe treatment format 
to eliminate phobias. If exposure triggers an anxiety 
attack, we can simply turn off the screens or the person 
undergoing the treatment can step away from the cube. 
We once assisted in the treatment of a girl with extreme 
fear of heights. With the guidance of a therapist, she 
entered the visualisation of the engine compartment 
of a large ship. Two months later, again assisted by a 
therapist, she went abseiling (abseil UK, rappel US) 
from the Euromast.’ I have seen this visualisation and 
it is marvelous. Even though I was very much aware 
that the room I was standing in was no larger than 2.5 
square meters, it felt like I could see 50 meters in front 
of me. In addition to this visualisation, Frans showed me 
an Italian grotto that was mapped with lasers after its 
excavation, based on which they produced a detailed 
3D model. It was such an odd and great experience. 
You walk down virtual steps and see the walls of the 
grotto rise on either side of you until you sit crouched 
in this grotto. You can walk up to the skeleton in the 
corner or shine your flashlight on the walls and ceiling. 

Besides psychology and archaeology, many other fields 
of research come knocking at the visualisation center. 
‘It gives a whole different perspective when you are 
able to walk around your molecules. It is the power of 
visualisation that helps you discover things you would 
otherwise not have discovered. The ease with which 
you can walk through your data in the cave makes it 
easier to see connections.’

The world of AR and VR is quickly evolving. This had 
led, some time ago, to the necessity of stepping away 
from consumer packages and to focus on open source 
programming. The expertise is not lacking; they have 
experienced and creative programmers and a true 
3D artist. In addition to the current possibilities at the 
visualisation center, Frans and his team keep their eyes 
peeled for new and promising developments. ‘At the 
moment, the Oculus Rift and Google Cardboard are 
all the rage. The difference with, for instance, the cave 
is that you are completely removed from the outside 

world with those head-mounted devices and the image 
is cut off at the periphery of your vision. It also lacks the 
opportunity to communicate with others while inside 
the VR world, whereas in the cave the therapist can 
see the client and researchers can point at structures 
they want to comment on to their colleagues. Another 
problem with the Oculus, for instance, is motion 
sickness and delay. The image arrives a fraction of 
a second later than it would in the real world, and 
this can lead to motion sickness. However, the great 
advantage of these devices is that they are mobile and 
easy to transport.’ ‘Something else people are really 
enthusiastic about is the Z-space. This device sits at your 
desk at an angle and the projection is viewed in stereo. 
It has two cameras that measure your point of view and 
allow you to see the projection in front of you. It is a 
very intuitive way of interacting with VR; you hand the 
pen to them with which you interact with the Z-space 
and five seconds later they are completely immersed. 
There are multiple Z-spaces available at the University 

  > We are here 
to help the 
researchers, not 
ourselves. <

>> CO N T I N UAT I O N  O F  “ H I ,  M Y  N A M E  I S  FR A N S  A N D  I ’ M  YO U R  C R A Z Y  S C I E N T I S T  F O R  TO DAY ”
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of Groningen at the moment of which we are very 
proud.’ 

‘A recently developed product in the augmented reality 
realm is the Microsoft holo-lens. The image projected 
has the dimensions of a 21-inch screen viewed from 
about 50 cm. This entire 3D space is filled with the 
stereoscopic projection. It contains a sensor that 
interprets the surroundings you are currently in and 
recognises if a surface is fit to project an object on. 
All of this is created by looking through glasses that 
allow you to see your surroundings as they are with the 
addition of virtual objects. This creates an augmented 
reality.’ 

Something Frans is really looking forward to is the still 
obscure ‘Leap motion’ technology from Magic Leap. 
The creators do not want to refer to their creation as a 
product, and quite spectacular teasers have recently 
been released on their website. ‘A work in progress 

still, but yet another step forward, is the development 
of so-called Leap Motion. What the actual product of 
Magic Leap will be is still unclear at the moment, but 
this did not stop them from rounding up an astonishing 
1 billion dollars of funding. In this leap motion, the 
current shortcoming of depth perception in virtual 
reality will be tackled. Currently, 3D perception is 
incomplete; this is due to the perception that the 
object or scene being viewed is approximately at the 
distance of the screen or the object you are viewing 
this projection on. For instance, if you are virtually 
viewing a scene that has a church tower in it, this tower 
is supposedly quite far away but you focus on the 
projection that is no more than 2 meters from where 
you are standing. This mismatch renders the current 
3D experience incomplete. In leap motion they are 
going to tackle this shortcoming by using “light fields” 
in their projections.’ I had never heard of light fields, 
and Frans quickly explained the concept to me. ‘In a 
regular photograph the light captured is coming from 

one fixed direction; a light field measures the light that 
is touching an object from all possible directions. It 
doesn’t capture just one but theoretically it captures 
an infinite number of pictures. Thanks to mathematics 
we know that we can interpolate well enough from a 
limited number of frames without the need to try or 
hands on infinity. This light field technology is actually 
already a consumer product. For a quite reasonable 
price, you can buy a camera that partly recreates a small 
light-field created object. I have been so fortunate to 
screen a light-field movie where the movie responded 
to slight movements of your head; the difference 
is astonishing. For the system to know the position 
of the viewer’s head is an incredible addition to the 
viewer experience. The fun thing was that during the 
movie they switched the head tracking on and off 
so you could really see what a difference this makes 
to the 3D experience. Normally, you would not be 
aware of just how good this technology is compared 
to a stereoscopic view, but in this manner you truly 
appreciate it.’ 

I asked Frans whether virtual reality is not just a way 
to fool ourselves. ‘It isn’t really fooling yourself. If you 
can convince your senses that you are at the middle of 
the sea, perceptually you are.’ I guess it is like Douglas 
Adams stated in ‘Mostly Harmless’: ‘Being virtually killed 
by a virtual laser in a virtual space is just as effective as 
the real thing, because you are as dead as you think you 
are.’ Game on.

>  http://www.rug.nl/society-business/centre-
for-information-technology/research/hpcv/vr_
visualisation/archeology/crustumerium/grotto

> https://www.youtube.com/watch?v=29xnzxgCx6I
> http://www.magicleap.com

 ■ B Y  E L O U I S E  K O O P S

  > VR isn’t 
really fooling 
yourself. If you 
can convince 
your senses that 
you are at the 
middle of the 
sea, perceptually 
you are. <

>> CO N T I N UAT I O N  O F  “ H I ,  M Y  N A M E  I S  FR A N S  A N D  I ’ M  YO U R  C R A Z Y  S C I E N T I S T  F O R  TO DAY ”

http://www.rug.nl/society-business/centre-for-information-technology/research/hpcv/vr_visualisation/
http://www.rug.nl/society-business/centre-for-information-technology/research/hpcv/vr_visualisation/
http://www.rug.nl/society-business/centre-for-information-technology/research/hpcv/vr_visualisation/
https://www.youtube.com/watch?v=29xnzxgCx6I
http://www.magicleap.com
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Pump Your Career – 
narrowing the gender gap  
in science 
‘You’re never ready for the next step. Just go for it, even if you’re scared to death.’ This statement 
by the event’s host, Eva Jinek, kicked off Pump Your Career on November 19th, 2015. This event, a 
talent and career day for 600 women in science, was organised in Amersfoort by the Netherlands 
Organisation for Scientific Research (NWO) and the Dutch Network for Women Professors (LNVH). 
Women are under-represented in the upper echelons of science. The Netherlands scores worst 
among all countries in north-western Europe. As such, female talent remains unexploited in higher 
positions of academia, despite the existence of an incentive policy to promote the advancement of 
women. During the Pump Your Career event, a wide variety of workshops, interactive discussions, 
and lectures were offered to provide women with the opportunity to further develop their strengths 
and transfer them to the benefit of their career. 

Amongst others, BCN members prof. dr. ir. Natasha Maurits, dr. Esther Opmeer, and dr. Marieke van 
Vugt visited this NWO event. What was their impression of the event and how was this day useful for 
their career?
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About... 
N ATA S H A  M AU R I T S
I studied applied and numerical mathematics 
in Groningen and completed a PhD with Hans 
Fraaije (now in Leiden) on “Mathematical 
modelling of complex systems: microphase 
separation dynamics in polymer liquids” in 1998. 
I shortly ran my own company, writing scientific 
software for the chemical industry, before 
starting as a biomedical informatician at the 
Department of Clinical Neurophysiology of the 
University Medical Center Groningen in 1999. I 
currently hold a position as Professor in Clinical 
Neuroengineering and I am Visiting Professor 
at the department of Biomedical Engineering 
of Strathclyde University in Glasgow. In my 
research field, clinical neurological problems are 
translated into physico-mathematical problems, 
after which solutions are found using state-
of-the-art mathematical techniques. These 
solutions are finally translated back to neurology 
for application by neurologists, technicians and 
researchers from other fields. A research project 
in my group can cover any one or more of these 
steps. I strongly believe in cross-disciplinary 
research and work together with researchers not 
only from neurology, but also from psychology, 
physiology, computer science and applied 
mathematics. This is reflected in the topics of my 
scientific publications (see, e.g., scholar.google.
nl, Natasha Maurits). I have a particular interest 
in brain changes as a result of age or disease. 
At the NIC, my scientific interests are in the 

development and application of simultaneous 
acquisition of EEG/fMRI and specifically EMG/
fMRI. 

E S T H E R  O PM E E R 
I studied psychology, with specialism in 
neuropsychology at the University of Groningen. 
I obtained my PhD with Prof. Dr. André Aleman 
in the Cognitive Neuropsychiatry research group 
at the University Medical Center Groningen 
and research school BCN. My thesis was on 
longitudinal changes in brain activation in 
depression and whether brain activation could 
be an intermediate phenotype to investigate 
the association between specific genes and 
depression. After obtaining my PhD, I started a 
postdoc to work on the neural basis of apathy 
in schizophrenia in the research group of Andre 
Aleman. In addition, I am currently involved 
in projects investigating brain changes in 
mild cognitive impairment. The general topic 
in my research is to understand cognitive 
psychological processes in patients with 
neuropsychiatric disorders and related changes 
in brain function. 

M A R I E K E  VA N  V U G T
I am an Assistant Professor in the cognitive 
modeling group at the University of Groningen. 
I obtained my PhD with Michael Kahana in the 

neuroscience programme of the University of 
Pennsylvania, after having spent one year at 
Brandeis University. After that I did a postdoc 
with Jonathan Cohen at Princeton University. I 
am interested in how you make decisions, how 
these are affected by distraction, and what the 
effect is of different mental training techniques 
on these decisions. I like to use mathematical 
models and techniques to better understand 
those very complicated data. A particular 
advantage of using computational models is 
that we can look at the mechanism through 
which a person is able to remember information 
and make decisions, rather than just comparing 
different task conditions.

>> CO N T I N UAT I O N  O F  P U M P  YO U R  C A R E E R  –  N A R R O W I N G  T H E  G E N D E R  G A P  I N  S C I E N C E 

http://www.rug.nl/research/alice/cognitive-modeling/
http://www.rug.nl/research/alice/cognitive-modeling/
http://www.rug.nl
http://memory.psych.upenn.edu/
http://www.med.upenn.edu/ins/
http://www.med.upenn.edu/ins/
http://www.brandeis.edu
http://www.pni.princeton.edu/ncc/
http://www.princeton.edu
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Questions and responses
General

What is your current position?  
N ATA S H A :  Professor of Clinical 
Neuroengineering. 
E S T H E R :  Postdoc.
M A R I E K E :  Assistant Professor.

How did you become aware of the Pump 
Your Career conference?  
N ATA S H A :  Emails from LNVH and NWO. 
E S T H E R :  Via a friend.
M A R I E K E :  A colleague forwarded me the e-mails 
from LNVH and NWO.

What was the reason you decided to attend 
the conference? 
N ATA S H A :  The interesting workshops that were 
provided.
E S T H E R :  To receive tips on how to increase 
opportunities for my career, and it was nice to 
attend with a good friend who is also in science, 
but completely different field.
M A R I E K E :  I like to learn new things about how 
to be a successful scientist. Since it was a few 
weeks before my tenure interview, I thought 
the leadership workshops could also help me 
acquire some good new insights and buzz 
words.

Did the conference change your opinion 
about the gender gap in science? In what 
way?  
N ATA S H A :  Not really. I was already aware of the 
gender gap in science and that it is only very 
slowly closing.
E S T H E R :  No.
M A R I E K E :  I learned useful things about power–
about how women tend to have an aversion to 
that word, while most men don’t. In one of the 
workshops, I learnt that power can actually be 
quite useful to help you make an impact with 
your research and move it forward. 

Do you have a female role model? What 
characterizes this person? 
N ATA S H A :  My role models change constantly. 
What they usually have in common is that they 
know what they find important, what they want 
to achieve and go for it. 
E S T H E R :  Yes, someone who is ambitious, goal-
oriented, and besides that very social and easy 
going with colleagues and friends. 
M A R I E K E :  My scientific role model is Birte 
Forstmann, who does pretty cool science and is 
also a very nice person.

Gender bias & diversity

Do you experience gender bias (in your 
working environment)?  
N ATA S H A :  No.
E S T H E R :  No.
M A R I E K E :  I feel I am sometimes left out of 
opportunities or not taken as seriously (but 
maybe that’s just my own insecurity about 
myself!). 

Is gender bias acknowledged in your 
working environment? Have any rules/
regulations/attitudes changed since 
gender bias has received more attention? 
For example: ‘board members should be 
both men and women’.
N ATA S H A :  It is discussed when opportune, 
e.g. when there are job opportunities in our 
department and the selection committee 
has to be determined. At the higher levels in 
the organization, I observe that there is still 
an imbalance in (fe)male contributions to 
committees/boards, etc., but I can not judge 
whether is due to gender bias not being 
acknowledged.
E S T H E R :  I feel there are good attempts to fill 
the positions equally by males and females. For 
example, one aim is to make the corona during 
defences out of an equal number of males and 
females. 

>> CO N T I N UAT I O N  O F  P U M P  YO U R  C A R E E R  –  N A R R O W I N G  T H E  G E N D E R  G A P  I N  S C I E N C E 
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M A R I E K E :  Not really, except for Rosalind Franklin 
programme. In fact, these days I find myself in 
lots of meetings where I am almost the only 
woman.

What does ‘diversity in science’ mean to 
you? What could be the benefit/drawback 
of it?  
N ATA S H A :  Diversity to me means diversity in 
many aspects, not only gender, but also age, 
race, SES, scientific background, etc. I think it can 
only be beneficial to bring multiple attitudes 
and beliefs to the table. 
E S T H E R :  That the people working at a 
department differ in gender, nationality, and 
culture in every kind of position along the 
organizational hierarchy. The great advantage 
of this is that we can benefit from each other’s 
strong characteristics. Every individual has a 
different perspective on (scientific) questions 
because of his or her background. I feel that 
mixing these perspectives relates to more 
creative and innovative research, both questions 
and results.
M A R I E K E :  A richer variety of thinking styles and 
opinions can generate creative ideas.

In what way does your employer and/or 
BCN facilitate ‘(gender) diversity’?
N ATA S H A :  E.g., Rosalind Franklin Fellowships. 
Also, in some cases when candidates are equally 
suited for a job, preference is given to a woman.   
E S T H E R :  The university has the Rosalind Franklin 
Fellowship. I must say that I don’t know if there 
are any other specific policies in my department 
to increase diversity. Culturally, we have quite a 
diverse research group. The group is however 
quite dominated by females.
M A R I E K E :  Rosalind Franklin programme, 
but that doesn’t benefit me. There is also a 
mentor programme, in which I am paired with 
a successful female professor, which is very 
helpful. 

Lectures & workshops

Which speaker was most inspiring to you? 
Why?  
N ATA S H A :  Only attended workshops. 
E S T H E R :  Lotte Jensen and Erik Kwakkel, both 
members of the NWO Young Academy. They 
talked about the way in which they made their 
fundamental research accessible to a broader 
audience. Furthermore, they told us how this 
was advantageous in getting a VIDI grant. I 
think it is very important to make our research 
attractive to the public. Scientists should not 
keep their knowledge within the university, but 
they should engage in public responsibility. 
Everyone has the right to be aware of and/or 
benefit from science.

M A R I E K E :  Eva Jinek had a very nice, provocative 
style of speaking.

Which workshop did you attend? What 
have you learned from it? 
N ATA S H A :  ‘Leading change’ & ‘Power and 
Influence’. I learned some useful practical tools, 
e.g. to determine in what phase the change 
process is.
E S T H E R :  At moment of application all 
workshops were full. They were very popular! I 
could join the workshop on time management, 
but I didn’t learn anything new. The conclusion 
was that we all want a successful career and 
devote many hours to that, but also want time 
for our families and social life. However, they did 
not give any new tips for this. 
M A R I E K E :  ‘Power and Influence’: very inspiring. 
I learned it is good to define for yourself what 
you stand for and to reflect on what kind of 
influence you’re comfortable with, and how that 
can help you realise what you stand for. I also 
attended the workshop on time management, 
but that was less surprising (although always 
good to hear again, and reconsider how you 
could make use of your time more productively).

Other

Is there anything left you would like to 
share with BCN newsletter readers?
N ATA S H A :  There is a mentor programme 
in place at the RuG/UMCG for talented 
female (junior) researchers.

E S T H E R :  Actually, no. I think this article captured 
everything I wanted to share. 
M A R I E K E :  If you’re curious about what 
happened, check out the #PyC15 hashtag on 
twitter – a lot of people tweeted about what 
they learned. I think for workshops about things 
like leadership and power, having a setting with 
only women is quite useful, because women 
may approach those a bit differently from men.

 ■ B Y  H E L E E N  H O O G E V E E N

 ■ P H O T O S  B Y  N W O

>> CO N T I N UAT I O N  O F  P U M P  YO U R  C A R E E R  –  N A R R O W I N G  T H E  G E N D E R  G A P  I N  S C I E N C E 
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Psychology students are drilled from the early 
days of their training to be mindful of the difficult 
task of operationalising abstract concepts. 
Consider then the task of an audiologist or an 
auditory scientist, such as myself, who is interested 
in measuring speech understanding. On the 
face of it, the task may not appear so difficult: we 
bring our participants to a laboratory where the 
acoustic environment is well controlled, give them 
a pair of expensive headphones to wear, and ask 
them to listen to spoken words or sentences and 
tell us what they hear. Quantifying their ability 
to understand speech is then simply a matter 
of counting the number of words they correctly 
understand in a variety of circumstances and 
calculating a percentage score. In this manner, we 
can show with good reliability that background 
noise, for example, impairs speech understanding 
(i.e. fewer recognised words) and that the noisier 
or more distorted the speech signal is, the worse 
speech understanding becomes. In fact, this is the 
typical test an audiologist may use when testing a 
new hearing aid with a client and one of the most 
common ways to measure speech intelligibility in 
a lab. Case closed, right? Not quite.

It’s reasonable to suggest that the main function 
of speech is communication and that our 
primary interest in measuring the ability to 
perceive speech is to understand how good 
communication is in various circumstances. 
You’ve likely already noticed that communicating 

becomes more difficult when you are in a noisy 
environment: words become harder to distinguish 
from the background. It is also true, however, 
that similar difficulties are experienced when you 
are listening to speech that is not in your native 
language or when you are trying to understand a 
complicated message, even when the words are 
easy to hear. So, what’s going on in those cases?

Understanding speech is hard work and 
if it seems so easy and automatic most 
of the time, it’s because there are so 
many processes that carry this load.

Speech communication involves a series of steps, 
the first of which is for the signal to be audible 
and correctly represented in the periphery of 
the auditory system. Noise reduces audibility 
(some of the sounds carried by a speaker’s voice 
are occluded by the noise), so speech becomes 
difficult to understand. Even when enough of the 
signal is audible, however, as is the case in our 
department’s cafeteria during the busy lunch hour, 
for example, you still need to be able to selectively 
focus on the speaker’s voice and distinguish it from 
the background din, comprehend the context 
and manner of the message, disentangle complex 
grammatical and semantic structures, store and 
continuously update this information in working 
memory, all the while eating your lunch and 
preparing appropriate responses to your friend’s 
ideas. Understanding speech is hard work, and if 

it seems so easy and automatic most of the time, 
it’s because there are so many processes that carry 
this load.

When the listening circumstances 
become particularly tricky, listening 
becomes effortful.

If we return to the task we devised earlier in which 
we ask our participants to repeat words they 
hear over headphones, we begin to realise that it 
doesn’t quite capture all the cognitive processes 
that are inherent in speech understanding 
and which, when the listening circumstances 
become particularly tricky, become increasingly 
necessary and the listening effortful. If we want 
good measures of speech perception, we need 
ones that are sensitive not just to how effective it 
is (i.e. how many words you can hear), but also 
how efficient it is (that is, how much effort it 
requires).

This was the aim of a recent study I worked 
on in collaboration with Hedderik van 
Rijn (Psychology), Deniz Başkent (UMCG), 
and Carina Pals (UMCG). Carina, who did this work 
as part of her PhD dissertation research, set out 
to validate a measure of speech intelligibility 
and listening effort that is simple enough to 
be easily implemented in an audiology clinic 
without the need for complex equipment or 
instructions. The hypothesis was that the more 

effortful the listening circumstances, the longer 
the processing time will be and, by extension, 
the slower the onset of the response. In other 
words, the harder a sentence is to understand, 
the longer the gap between hearing it and 
repeating it. We manipulated difficulty by adding 
background noise, either at a soft enough level 
that all words were repeated correctly, or slightly 
louder so intelligibility fell to 80% correct. What 
we found is that sentences heard without noise 
were the fastest to repeat and that response times 
increased as the level of noise increased. Crucially, 
this effect was observed when the sentences 
were correctly recognised, so audibility was not 
their cause; rather it was additional load carried by 
cognitive processing. The beauty of this paradigm 
is that it can easily be applied and automatised 
in many clinics, it is easy to use with young and 
elderly participants and provides a more complete 
measure of speech perception. Our hope is that 
it can be widely used when new hearing devices 
are fitted and tested, so listening to speech is as 
effortless as possible.

 ■ B Y  T A S S O S  S A R A M P A L I S

 ■ P H O T O  B Y  B R I A N  S M I T H
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BCN - Winter Meeting
February 11, 2016
On the 11th of February, 2016, the research school BCN organized its annual 
winter meeting (formerly known as ‘New Years Meeting’). During the meeting 
six prominent BCN researchers provided TED-like talks that were recorded on 
camera.

Unique to this years’ event was that the BCN awards 2014-2015 for ‘Best 
Thesis’ and for ‘Best Thesis Summary’ were both won by  Amarins Heeringa.

 ■ B Y  M I C H I E L  H O O I V E L D

 ■ P H O T O S  B Y  M I C H I E L  H O O I V E L D  A N D  N I E L S  T A A T G E N
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>> CO N T I N UAT I O N  O F  B C N  -  W I N T E R  M E E T I N G  FE B R UA R Y  11,  2016
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>> CO N T I N UAT I O N  O F  B C N  -  W I N T E R  M E E T I N G  FE B R UA R Y  11,  2016



Each year more than 30 international students, who are 
mostly interested in the clinical and scientific aspects 
of neurology, come to Groningen for the international 
Summer School Ageing Brain. Recently, the organization 
has been able to get European funding via the European 
Institute for Innovation and Technology (EIT) Health. This 
incentive makes it possible to organize a Summer School 
this summer that will exceed the ones of previous years.

The Summer School Ageing Brain is part of the 
U4 Translational Neuroscience Summer School 
Ageing Brain series, which are alternately held in 
Groningen, Ghent, Gottingen and Uppsala and 
part of the U4/European Ageing Brain Network. 
Speakers originate from Groningen, Ghent, 
Leuven, Uppsala, Copenhagen, Newcastle 
and Lisbon. During the Summer School they 
will give lectures about their own specialism. 
Besides that, they will challenge the students 
with “real-life problems” concerning the ageing 
brain, to which they will have to find a scientific 
orientated, technological solution. The last day 
a panel with people from different backgrounds 
will select the best solution, which might 
be developed in the EIT Health Accelerator 
programme as a product or service.

The UMCG has been a partner of EIT Health 
since 2014. EIT Health is a large European project 
that focuses on training of future healthcare 
professionals, researchers and entrepreneurs. 
Besides that, EIT Health provides opportunities 
for innovation projects related to “healthy 
living and active ageing”. Due to funding from 
EIT Health and the fact that this allows the 
organisation to welcome foreign guest speakers 
from academy, industry, insurance companies 
and interest groups, the Summer School Ageing 
Brain will be much more international and 
translational than before.

For more information:
www.rug.nl/eit-abss

 ■ B Y  M I C H I E L  H O O I V E L D

EIT Health grant for the UMCG 
Ageing Brain Summer School
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UEF-JSM Talent Grant for Stefan Knapen, 
BCN MD/PhD student

Recently, Stefan Knapen, BCN MD/PhD student, received a Ubbo Emmius Fonds-
Junior Scientific Masterclass Talent Grant from the hands of Robert Porte, chair  
of the Junior Scientific Masterclass.

Stefan Knapen conducts research into bipolar 
disorder. The cause of this disease is, however, 
not known. Bipolar disorder is characterized 
by a range of symptoms, including problems 
with the sleep-wake rhythm. Besides a genetic 
predisposition, environmental factors are also 
influential. In his study, entitled ‘Langdurige 
slaap/waak- en stemmingsmeting bij bipolaire 
stoornis’, Stefan investigates the changes in 
the sleep-wake rhythm during a continuous 
period of six months in patients with bipolar 

disorder and how these are related to mood 
swings.

In 2015, three candidates received a UEF-JSM 
Talent Grant. In total, the JSM spent a sum of  
€ 30,000 in grants. 

More info
http://www.rug.nl/research/gradschool-medical-
sciences/junior%20scientific%20masterclass/
jsm/subsidies/uef_jsmtalentgrant

Stefan Knapen,  left in photo

 ■ P H O T O  B Y  J S M
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Cool links
>  Peer review – tips for junior reviewers 

http://www.biomedcentral.com/bmcmed/series/peerreview

>  Building the future together  
http://www.Futurism.com 
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Taatgen wins Faculty Teaching Award

During an award ceremony on November 27th 
2015, Prof. Niels Taatgen (Artificial Intelligence) 
and Prof. Scott Trager ((Astronomy) were 
proclaimed winners of the 2014-2015 Faculty 
Teaching Award. The jury selected the winners 
from 20 teachers who were nominated by the 
programme's committees within the Faculty 
of Mathematics and Natural Sciences had 
nominated based on didactic, content relative 
and innovation skills. The jury was comprised 
of Prof. Harry Trentelman (chairman), Carolien 
Kerstholt (student member of the faculty board), 
Prof. Kanat Camlibel and Prof. Anton Scheurink 
(both winners of last year's Teaching Award).
See http://www.rug.nl/fwn/news/taatgen-and-
trager-win-faculty-teaching-award for more 
information.

Martijn Wieling receives VIVIS 
funding for research project

The ‘Programmaraad Visueel’ of the ‘Vereniging 
van Instellingen voor mensen met een Visuele 
beperking (VIVIS)’ granted Martijn Wieling 
with the amount of € 50.000 for financing his 
research for ‘Automatic voice recognition with 
speakers who are blind since birth’.
See http://www.rug.nl/let/organization/actueel/
nieuwsberichten-2015/2015-11-27-martijn-
wieling-ontvangt-vivis-financiering-voor-
onderzoeksproject for more information.

EDEN2020 – EU research grant 
for advanced needles for robotic 
neurosurgery

Prof. Sarthak Misra, a BCN researcher from the 
department of Biomedical Engineering UMCG/
University of Groningen, has been awarded a 
European grant of € 713,000 for EDEN2020 (An 
Enhanced Delivery Ecosystem for Neurosurgery 
in 2020). This will enable him to conduct 
research over the next four years into the 
development of flexible needles equipped with 
sensors for robotic neurosurgery. His research 
is part of the European project EDEN2020, in 
which eight European research institutes are 
collaborating under the leadership of Imperial 
College London. The project has received 
EUR 8.4 million in funding from the European 
Union's research and innovation programme 
Horizon2020.
For more information, click here.

BCN student wins Dutch Master 
Thesis Award 

BCN Master Student Daan Wesselink has won 
the Dutch MSc Thesis Award for Cognitive 
Neurosciences 2014-2015 with his thesis 
titled “Digit topography in the visual cortex”, 
supervised by Tamar Makin (University of 
Oxford) and Frans Cornelissen (UMCG).
See http://www.rug.nl/news/2015/12/groningen-
bcn-graduate-wins-thesis-award for more 
information.

 > G R A N D  S T U F F

>>  Have you recently received any grants, prizes, 
or remarkable media coverage? Please let us 
know (E.T.Kuiper-Drenth@umcg.nl) and we 
will try to cover it here!

An Enhanced Delivery Ecosystem for Neurosurgery in 2020
 EDEN 

 ■ P H O T O  B Y  G I J S  V A N  O U W E R K E R K

http://www.umcg.nl/EN/corporate/News/Paginas/EDEN2020-%E2%80%93-EU-Research-Grant-for-Advanced-Needles-for-Robotic-Neurosurgery-.aspx
mailto:E.T.Kuiper-Drenth%40umcg.nl?subject=
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 > P H D  A N D  O T H E R  N E W S

Winner of the BCN Dissertation 
Award
The winner of the BCN Dissertation 
Award 2014-2015 is Amarins Heeringa. 
Her dissertation, entitled “On Sound and 
Silence. Neurophysiological and behavioural 
consequences of acoustic trauma” was chosen 
as the best of the 5 nominations. Amarins was a 
PhD student at Ophthalmology. Now she has a 
postdoc position at the University of Michigan, 
Ann Arbor. The committee considered that 
beside the winner, the thesis of Marrit Hitzert 
and Federica Calcagnoli were the best BCN 
dissertations defended during Academic Year 
2014/2015. 

Winner of the BCN Summary Award
For the first time in history, the winner of the 
BCN Dissertation Award, also won the BCN 
Summary Award 2014-2015. Amarins Heeringa’s 
main intention was to make her work available 
to a broader audience and she succeeded 
brilliantly. All summaries of the dissertations of 
the period 2014/2015 are printed in the booklet 
“To the Point”. Please contact me if you would 
like to receive a copy. 

Winners of the BCN Poster Awards
Florian Sense, Inge Werkman and Danielle 
Houwing made the best posters for the BCN 
Poster Presentation, they won the BCN Poster 
Awards. Congratulations to all winners!

Hora Finita
Did you know that you can make a printout of 
the list of educational activities in Hora Finita? 
This might be wise to do: you can check how the 
information will be printed on your Certificate. 
Once your promotor has confirmed the activity, 
you will not be able to make changes. 

PhD students in the last year of  
their project 
I have sent a document called “Defence in sight” 
to all last year’s PhD students. This document 
contains useful information regarding to your 
defence. Please inform me if items are missing, 
or if you find errors. If you didn’t receive the file, 
or you would also like to have a copy, please let 
me know.

Scientific Integrity Course
Although the Scientific Integrity Course offered 
by GSMS is compulsory for PhD students with 
an appointment at the UMCG, the course isn’t 
one of the BCN Standard Courses and Activities. 
The credits count in the eligible part of the BCN 
Training Programme. The course is compulsory 
for PhD students who started their project 
in September 2015 or later, and didn’t attend 
a scientific integrity module in the research 
master. BCN PhD students from other faculties 
can also participate if they wish. Courses can be 
found in the online registration system:  
http://cursus.webhosting.rug.nl/gsms/courses/ 

Reimbursement of external courses 
and conferences
If you would like to receive a contribute of BCN: 
please use the application form from the BCN 
website. Sending the form beforehand isn’t 
necessary unless you’re not sure of the amount 
you can count on. Please send the form (signed!) 
to me and add (as far as possible, the original) 
receipts or proofs of payment, by regular post!

Agenda BCN Activities
June 23, 2016: BCN Symposium 
Sensory system from molecule to mind
Please check the website for detailed 
information.

 ■ D I A N A  K O O P M A N S  

( D . H . K O O P M A N S @ U M C G . N L )

https://www.researchgate.net/institution/University_of_Michigan
http://cursus.webhosting.rug.nl/gsms/courses/
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Dear BCN community This is your PhD Council 
We are a direct connection between you and 
BCN. We also promote educational events such 
as the PhD lunch – stay tuned for the next one 
in April!

We are very happy that two new members just 
joined our team (yay!). This means that, the 
following PhD students are now part of the 
council (see pictures!).

We also recently said goodbye to some former 
members and we would like to thank them 
dearly, with a particular congratulation to Kashi 
for her cum laude PhD thesis.

Are you also interested in joining the council? 
Contact us at bcnphdcouncil@list.rug.nl.
 
See you at our next PhD lunch, 
Your PhD Council.

Claire Kos
Cognitive Neuropsychiatry, 
NeuroImaging Center

Enja Jung
Department of Otorhinolaryngology 
(Audiology), UMCG 

Florian Sense
Psychometrics and Statistics & Experimental 
Psychology, GMW 

Isadora Lopes Alves
Nuclear Medicine and Molecular Imaging 
Department, UMCG

Joana Carvalho (new member!)
Laboratory of Experimental Ophthalmology, 
UMCG

Steven Gilbers (new member!)
Neurolinguistics and Language Development, 
LET
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Tank: “Main power offline. EMP armed...” 
[Tank opens the cover to the EMP switch] 
Tank: “…and ready.” 
Neo: “EMP?” 
Trinity: “Electro-Magnetic Pulse, (…); it’s the only weapon we have (…)” 
Morpheus: “Quiet.” 
[Morpheus puts cap on]
(The Matrix, The Wachowski Brothers, 1999)

What does an electro-magnetic pulse have to 
do with depression? At first sight: not so much. 
It can, however, be a solution–a weapon, if you 
will–to a difficult problem: the treatment of 
depression. 
Depression–the presence of a permanent low 
mood and/or loss of interest–is a severe mental 
illness, affecting 30% of men and 40% of women 
at some point in their life. It is more than ‘feeling 
down or depressed’, as all of us sometimes 
do. I am talking about the sort of depression 
that is accompanied by feelings of guilt and 
worthlessness, or even suicidal thoughts. 
This kind has proven to be difficult to treat. 
In general, treatment of depression relies 
on a combination of psychotherapy and 
pharmacotherapy. However, 1 in 3 patients will 
not respond to antidepressant medication, even 
after subsequent trials (see: Rush et al., Am. J. 
Psychiatry, 2006). So, new treatment strategies 
are being sought. This is where the electro-
magnetic pulse is involved. 

In 2010, a Danish research group published 
a paper on the antidepressant effects of 
Pulsed Electromagnetic Fields (PEMF): small 
electromagnets attached to a cap, producing a 
pulsating electromagnetic field. They showed 
that 5 weeks of active PEMF-stimulation in 25 
depressed participants significantly reduced the 
severity of depression, as opposed to patients 
in a placebo-group of equal size, who received 
sham-stimulation (see: Martiny e.a., Biol. Psych, 
2010). 
As science goes, we set out to falsify these 
findings - although, I do hope to confirm them. 
We set up a study in which we try to replicate 
these Danish findings and try to answer why 
PEMF should work against depression.

How is that coming along, you might ask. Well, 
it is a good way to introduce a whole lot of 
problems in your life. Not because EMP’s are 
used as a weapon, as in the Matrix–we don’t zap 
participants out of their depression. No, it is not 

similar to electroshock. No, it is not alternative 
medicine (and especially not ‘the Biostabil 
2000’–look it up for a good laugh!). And, yes, it 
is similar to rTMS. It uses a whole different set of 
parameters though, most obviously so because 
we use a magnetic field that is a thousand time 
weaker (around 0,001 Tesla) compared to the 
field used in TMS (1 Tesla). This is why we call our 
method microTMS. 
What about these problems then? Well, I once 
heard about the findings of an interesting study. 
It showed that when you set up a randomized 
controlled trial and make an estimation of the 
amount of patients there are in the clinic to 
include in your study, the moment the study 
starts, this number drops to 10%. (I would’ve 
given you a reference, if I remembered it. 
Googling the above sentence didn’t help…). You 
can imagine how something like that affects a 
study in patients with depression. After 3 years 
of research, I have almost finished my data-
collection. 

Nevertheless, the first results are hopeful. I’m 
blinded to the condition participants are in 
(sham or active), so there is not much I can say 
yet. We do see an improvement after 5 weeks 
of treatment. Although this is possibly due to a 
placebo effect, to see patients improving after a 
severe depression is rewarding. 

So, what does an electro-magnetic pulse have 
to do with depression? Well, in the nearby 
future I hope to show that if you pulse enough 
and in the right frequency, with just enough 
magnetic field strength, the depression will 
disappear. Would it be the only weapon 
against depression? No, luckily it’s not–so far 
for the Matrix quote. It could mean, however, a 
powerful new treatment against a debilitating 
and difficult to treat disease. 

 ■ S J O E R D  V A N  B E L K U M

 > P H D  C O L U M N
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 > O R A T I O N S

A child that is becoming an adult

O R A T I O N

P.J. Hoekstra
T I T L E

A child that is becoming an adult
C H A I R

Child and Youth Psychiatry
F A C U L T Y

Medical Sciences
D A T E

January 12, 2016

Child and adolescent psychiatry is a 
multidisciplinary profession that has become 
much more in the focus of society. In the 

coming years, my research will be directed 
at improving assessments and interventions 
as well as on implementing new knowledge 
into practice, with the purpose of optimizing 
the development of vulnerable children and 
adolescents. We examine the prescription 
practice of psychotropic medication to 
children with ADHD or behavior problems 
and investigate longer-term effectiveness 
of medication. Also improving psychosocial 
treatments is a focus, both in children with 
ADHD as well as in individuals with intellectual 
disability. Furthermore, we are starting a 
research program aimed at assessing the 
cost benefit ration of child and adolescent 
psychiatry, with an eye on the transition towards 
adulthood. Another important focus is aimed 
at the etiology of developmental disorders, in 
particular on ADHD and Tourette syndrome. We 
investigate the genetics of Tourette syndrome as 
well as gene-environment interactions in ADHD 
and Tourette syndrome.

 ■ E V E L Y N  K U I P E R - D R E N T H ,  B A S E D  O N 

P R E S S  R E P O R T S  O F  T H E  U N I V E R S I T Y 

O F  G R O N I N G E N

 > P R O M O T I O N S

Somatic depression in the picture: 
Insights in the comorbidity between 
somatic diseases and depression

P H D  S T U D E N T

M. Meurs
T H E S I S

Somatic depression in the picture: Insights in 
the comorbidity between somatic diseases and 
depression
P R O M O T O R S

Prof.dr. P. de Jonge
Prof.dr. J.G.M. Rosmalen
C O - P R O M O T O R

Dr. A.M. Roest
F A C U L T Y

Medical Sciences

Depression is highly prevalent among 
individuals with a somatic disease, and is 
associated with a poor quality of life and 
worsening of the somatic disease. This 
dissertation reports on studies examining 
the association between somatic disease and 
depression.

The results indicate that depression is probably 
not merely a psychological consequence or a 
reflection of the somatic disease. In addition, 
biological and behavioral factors are likely 
to play an important role in the relation with 
somatic disease. We found that depression 
was already more prevalent in individuals with 
undiagnosed diabetes. Because individuals were 
unaware of their diabetes, they were not yet 

 ■ P H O T O  B Y  A S T R I D  B R O U W E R
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confronted with the consequences of having a 
chronic disease. They were, for instance, not yet 
dependent on medication and diet prescriptions 
and not aware of changing future perspectives. 
In addition, MRI studies indicated a possible 
biological link. Structural abnormalities in 
depression-related brain areas were observed 
in individuals with respectively hypertension 
and chronic kidney disease. Possibly, a biological 
vulnerability in the brain may lead to the 
development of depression as well as somatic 
disease. In addition, somatic disease may 
cause damage to the brain, which could lead 
to the development of depressive symptoms. 
Finally, behavioral factors associated with 
depression may also lead to the development 
and worsening of somatic disease. We observed 
that cardiac rehabilitation was associated with 
lower mortality rates specifically for depressed 
myocardial infarction patients.

A complex of interactions between 
psychological, biological, and behavioral factors 
probably underlie the relation between somatic 
disease and depression. Future studies should 
therefore study these factors in concert.

Maaike Meurs (1985) studied Life Sciences 
& Technology and Psychology at the 
University of Groningen. She did her research 
at the department Interdisciplinary Center 
Psychopathology and Emotion Regulation (ICPE) 
of the UMCG. It was financed by the research 
institute BCN-BRAIN. She was promoted on 
November 2, 2015.

Mode Matters: Effects of survey 
modes on participation and 
answering behavior

P H D  S T U D E N T

M. van Gerner-Haan
T H E S I S

Mode Matters: Effects of survey modes on 
participation and answering behavior
P R O M O T O R S

Prof.dr. C.M. de Glopper
Prof.dr. C.W.A.M. Aarts
C O - P R O M O T O R

Dr. Y.P. Ongena
F A C U L T Y

Arts

In survey research it is important to have a good 
representation of the population. However, it 
appears that young adults, full-time workers, 
inhabitants of large cities and ethnic minorities 
are difficult to survey. This research has studied 
how these groups can be reached better. In 
an experiment, potential survey participants 
(respondents) could choose how they wanted 
to participate: by a web survey, a personal 
interview or a telephone interview. Respondents 
who chose the web viewed pre-recorded clips 
of an interviewer reading the questions to them 
for half of the survey (video-web survey). The 
experiment showed that young adults and full-
time workers have a preference for web surveys. 
So offering these groups this method in future 
surveys could improve their representation. 
However, survey methods such as web or 
telephone can also affect the way respondents 
answer questions. Respondents can invest 
minimal effort when participating or can adapt 

their answers to social norms (socially desirable 
responding). The experiment showed that the 
degree of socially desirable responding and 
investing effort in video-web was equivalent 
to the web survey without video. The answers 
of both web surveys differed from the answers 
given in the personal and telephone interviews. 
From this it can be concluded that adding 
videos in a web survey does not improve data 
quality for web surveys, but does also not 
deteriorate data quality. Socially desirable 
responding is further investigated conducting 
three experiments. These experiments provided 
more insights about how the sensitivity of 
questions for socially desirable responding can 
be established.

Marieke Haan (1986) studied Communication 
and Information studies. She did her research 
at the Centre for Language and Cognition 
Groningen (CLCG). She was promoted on 
November 5, 2015.

Dynamics of the human stress 
system in depression: A combined 
population- and person-based 
approach to assess long-term 
changes and daily life fluctuations

P H D  S T U D E N T

S.H. Booij
T H E S I S

Dynamics of the human stress system in 
depression: A combined population- and 
person-based approach to assess long-term 
changes and daily life fluctuations
P R O M O T O R S

Prof.dr. A.J. Oldehinkel
Prof.dr. P. de Jonge
C O - P R O M O T O R

Dr. E.H. Bos
F A C U L T Y

Medical Sciences

Depression is a stress-related disorder, 
often with a chronic course. Studies into the 
biology of depression have often focused on 
a major component of the stress system, the 
hypothalamic-pituitary-adrenal (HPA) axis, which 
increases release of the hormone cortisol upon 
activation by stress.

Studies into the amount of cortisol in depressed 
versus non-depressed individuals show 
inconsistent results. A possible explanation is 
that researchers insufficiently accounted for 
fluctuations in cortisol production during the 
day and that functioning of the HPA axis may 
change over time. Studies described in this 
thesis suggest that the cortisol stress response 
is increased in individuals with acute depressive 
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problems, but decreases in individuals with 
a longer history of depressive problems. In 
addition, our studies also suggest that the 
presence of a relationship between depression 
and increased cortisol levels at the group level 
does not imply that depressed individuals can 
be categorized according to their cortisol levels. 
Therefore, we conclude that cortisol is currently 
not a good biomarker for depression.

In this thesis, we also examined whether a 
possible antidepressant effect of physical 
activity on depressive symptoms is explained by 
changes in functioning of the HPA axis. Regular 
exercise appeared to decrease depressive 
symptoms as expected, but changes in the 
cortisol stress response did not appear to 

underlie this effect. In addition, it was found 
that daily physical activity leads to an increase 
in positive emotions in almost everyone, while 
the effect on negative emotions differs between 
individuals.

Sanne Booij (1985) studied Health sciences 
in Amsterdam and Behavioral sciences 
and Neurosciences in Groningen. She did 
her research at the Interdisciplinary Center 
Psychopathology and Emotion Regulation with 
funding of the research institute BCN-BRAIN. 
Booij will work as a postdoc at the Department 
of Psychiatry of the UMCG and works as 
researcher at Lentis. She was promoted on 
November 9, 2015.

Vulnerability and emotional 
processing in depression: neural  
and clinical perspectives

P H D  S T U D E N T

N.A. Groenewold
T H E S I S

Vulnerability and emotional processing in 
depression: neural and clinical perspectives
P R O M O T O R S

Prof.dr. P. de Jonge
Prof.dr. A. Aleman
C O - P R O M O T O R

Dr. A.M. Roest
F A C U L T Y

Medical Sciences

Depression is a complex syndrome, with a broad 
variety of expressions. Nynke Groenewold in her 
PhD thesis brings forward that risk factors for 
depression can influence the expression of the 
condition, and that segregating different risk 
factors can facilitate a better understanding of 
the underlying mechanisms.

First, it became apparent that in depressed 
individuals the specific brain areas that are 
involved in emotional processing and reactions 
respond more strongly to negative information 
and less so to positive information. Subsequent 
studies showed that individuals with the highest 
vulnerability for depression in concert showed 
the most pronounced brain alterations. Stronger 
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brain activation for negative information was 
most prominently linked to a negative style of 
thinking (psychological risk factor), and was 
also present in individuals with a vulnerability 
for depression, yet that were not depressed. In 
addition, risk factors predicted the symptom 
profile of depression, as individuals with a 
negative style of thinking showed more severe 
emotional symptoms over a prolonged period 
of time.

The findings demonstrate that different 
vulnerability factors are associated with the 
way depression manifests. It is a challenge 
for the future to identify the most vulnerable 
individuals as early as possible to have the best 
chances of full recovery. Characterization of 
negative styles of thinking and brain activation 
patterns can possibly aid in achieving this goal.

Nynke Groenewold (1986) studied Cognitive 
Neurosciences and Clinical Psychology at the 
University of Groningen. She did her research 
at the Research School Behavioural & Cognitive 
Neurosciences (BCN) of the University of 
Groningen. She now works as a postdoc at the 
University of Cape Town, South Africa. She was 
promoted on November 11, 2015.

Bilingual advantages in middle-aged 
and elderly populations

P H D  S T U D E N T

N. Houtzager
T H E S I S

Bilingual advantages in middle-aged and elderly 
populations 
P R O M O T O R

Prof.dr. C.L.J. de Bot
C O - P R O M O T O R

Dr. W.M. Lowie
F A C U L T Y

Arts

This dissertation reports on a research project 
into differences between monolingual Germans 
and bilingual speakers of Frisian, Dutch 
and German, regarding general cognitive 
functioning and lexical production. Our 
focus was on middle-aged and elderly adults. 
Cognitive functioning was measured in a task 
switching test and lexical production in a verbal 
fluency test.

In the task switching test bilinguals showed 
greater mental flexibility than monolingual 
participants. This bilingual advantage was 
caused by the performance of the elderly. The 
age at which people became bilingual, the 
number of years they had been speaking two 
languages and the proficiency level in their 
second language did not play a role in this 
effect. In the verbal fluency test the Frisian, 
early bilinguals performed equally well as 
the monolinguals, perhaps because Dutch 
and Frisian have many words in common. On 
letter fluency Frisian elderly participants even 

outperformed their monolinguals counterparts, 
which may point at better search strategies.

However, because of contradicting evidence 
from earlier studies, we cannot generalize these 
results to other types of bilinguals. Moreover, 
other factors such as immigration status can 
confound the results of group studies. We 
therefore emphasize the relevance of the 
correlation that we found between the degree 
of language balance and mental flexibility 
within our group of early bilingual Frisians. 
Accordingly, in the future studies into the 
effects of language-related variables within a 
homogeneous population seem best suited to 
provide insight into the issue of the potential 
advantages that bilingualism may bring.

Nienke Houtzager (1957) studied Applied 
Linguistics. She did her research at the Center 
for Language and Cognition (CLCG). She was 
promoted on November 12, 2015.

iPS cell therapy for Parkinson’s 
disease

P H D  S T U D E N T

S. Peng
T H E S I S

iPS cell therapy for Parkinson’s disease
P R O M O T O R S

Prof.dr. H.W.G.M. Boddeke
Prof.dr. M. Schackner
C O - P R O M O T O R S

Dr. J.C.V.M. Copray
Dr. Y.Q. Shen
F A C U L T Y

Medical Sciences

Parkinson’s disease is caused by the 
degeneration of dopaminergic (DA) neurons 
in the substantia nigra. Replacement of the 
lost DA neurons by cell transplantation has 
been considered as a promising therapeutical 
approach for Parkinson patients. In the 80´s and 
90´s about 400 Parkinson patients worldwide 
received a DA neuron implant isolated from 
aborted human foetuses; however, severe 
ethical concerns and practical limitations 
abrogated a standard clinical use of human 
foetal cells.

The discovery of reprogramming somatic cells 
into induced pluripotent stem cells (iPSCs) and 
their subsequent differentiation into DA neurons 
presented an undebated indefinite autologous 
source for DA neuron replacement. A major 
question is whether iPSC-derived DA neurons 
are identical and as functional as the primary 
foetal DA neurons. In this thesis, we analysed 
previous transplantation studies in a rat model 
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for Parkinson’s disease with both sources and 
showed that iPSC-derived DA neurons had a 
much lower reinnervation capacity.

In a comparative analysis of the genome-
wide expression profile of iPSC-derived DA 
neurons and primary DA neurons, we found 
aberrations in the expression of genes involved 
in neurodevelopment and neurite-outgrowth in 
the iPSC-derived DA neurons. We showed that 
forced over-expression of the cellular adhesion 
molecules, PSA-NCAM and L1CAM, can stimulate 
and restore the neurite outgrowth potential of 
iPSC-derived DA neurons.

In conclusion, before actual clinical 
application, further optimization of human 
iPSC-reprogramming and DA-differentiation 
protocols have to assure that implanted iPSC-
derived DA neurons are as efficient as primary 
foetal DA neurons in reducing clinical symptoms 
of Parkinson’s disease.

Su-Ping Peng (1983) was promoted on 
November 16, 2015.

Role of EPAC in axon determination

P H D  S T U D E N T

P. Muñoz Llanzao
T H E S I S

Role of EPAC in axon determination
P R O M O T O R S

Prof.dr. H.W.G.M. Boddeke
Prof.dr. M. Schmidt
Prof.dr. C. Gonzalez-Billault
F A C U L T Y

Medical Sciences

The acquisition and maintenance of spatial 
differences in structure of the neuron, 
a phenomenon referred to as neuronal 
polarity, is a crucial event that may be key in 
understanding neuronal wiring fundamental 
to our brain function. The aim of this thesis was 
to investigate how EPAC, a protein activated 
by the second messenger cyclic AMP (cAMP), 
controls neuronal polarity, using freshly isolated 
hippocampal neurons from mouse brain. We 
observed that pharmacological inhibition of 
EPAC and genetic activation can induce opposite 
changes in terms of neuronal morphology. 
Inhibition creates neurons with multiple axons, 
whereas activation reduces the length of the 
axon and the number of neurons that are 
polarized, a phenomenon shared by several 
other regulators of polarity. Mechanistically, we 
determined that an important target of EPAC 
in the regulation of neuronal polarity is Rap1B, 
a small GTPase that historically has also been 
observed to drive polarization processes. The 
solidity of this signalling event becomes evident 
by the fact that also in neuroblastoma cells 
EPAC activation can lead to the development 

of axon-like structures, a phenomenon that 
was previously only attributed to PKA, which 
is also activated by cAMP. The work presented 
here provides a better understanding of the 
mechanisms underlying neuronal polarity 
and the development of the axon, expanding 
on the functions of cyclic AMP in this system 
and highlighting EPAC as a crucial and novel 
mediator of cAMP-driven polarity.

Pablo Muñoz Llancao (1981) got his master 
degree Biological Science at the Pontificia 
Universidad Católica de Chile (Chili). He did his 
research within two research institutes of the 
University Medical Centre Groningen: BCN-
BRAIN and GUIDE. The research was funded by 
Alliance of Technology Transfer Professionals, 
ATTP. He was promoted on November 23, 2015.

Tissue oxygenation monitoring in 
newborn infants at risk of circulatory 
failure

P H D  S T U D E N T

M.E. van der Laan
T H E S I S

Tissue oxygenation monitoring in newborn 
infants at risk of circulatory failure
P R O M O T O R S

Prof.dr. A.F. Bos
Prof.dr. R.M.F. Berger
C O - P R O M O T O R

Dr. E.M.W. Kooi
F A C U L T Y

Medical Sciences

Seriously ill newborn infants who are admitted 
to the neonatal intensive care unit (NICU) are 
at high risk of developing organ damage as 
a result of impaired organ blood flow, and 
as a result impaired tissue oxygen delivery. 
Currently, organ tissue oxygen delivery cannot 
be measured continuously. This inability causes 
a high risk of over- and undertreatment of (in)
adequate tissue oxygen delivery. A more direct 
continuous measurement of actual tissue 
oxygen delivery is needed to adequately guide 
therapeutic interventions aimed at timeously 
improving impaired tissue oxygen delivery in 
these newborn infants, in order to prevent organ 
damage and to improve short- and long-term 
outcome. Near-infrared spectroscopy (NIRS) 
is a non-invasive technique to continuously 
measure organ tissue oxygen delivery. In this 
thesis, we assessed the additional clinical value 
of monitoring tissue oxygen supply of multiple 
organs using NIRS in the clinical management 
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of seriously ill newborn infants admitted to the 
NICU. We found poor agreement between tissue 
oxygen delivery measured by NIRS, and tissue 
oxygen delivery estimated by currently used 
techniques. Tissue oxygen delivery measured 
by NIRS was associated with adverse intestinal 
outcome, while currently used techniques were 
not, in preterm infants with clinical sepsis. Our 
results suggest a possible additional value of 
NIRS as a noninvasive monitor in detecting 
critically low tissue oxygen delivery compared to 
available noninvasive methods.

Michelle van der Laan (1985) studied Medical 
Sciences at the University of Groningen. She did 
her research at the research institute BCN-Brain 
of the University Medical Centre Groningen, 
within the research programme Neonatal 
Neurology. The research was funded as MD/
PhD-traject (Junior Scientific Masterclass) 
of the UMCG. Also the Stichting Beatrix 
Kinderziekenhuis and the Doelmatigheidsfonds 
UMCG partly funded the project. Now Van der 
Laan works as a doctor at the Department of 
Paediatrics of the Martini Hospital Groningen. 
She was promoted on November 23, 2015.

Improving outcomes of patients 
with Alzheimer’s disease: Long-term 
disease course and nutritional status 
in a ‘real-life’ setting

P H D  S T U D E N T

H. Droogsma
T H E S I S

Improving outcomes of patients with 
Alzheimer’s disease: Long-term disease course 
and nutritional status in a ‘real-life’ setting
P R O M O T O R

Prof.dr. P.P. De Deyn
C O - P R O M O T O R

Dr. D. van Asselt
F A C U L T Y

Medical Sciences

Alzheimer’s Disease (AD) is the most frequent 
cause of dementia. It is characterized by 
cognitive impairment (such as memory 
impairment), functional decline and 
neuropsychiatric symptoms (such as anxiety and 
depression).

Since Alzheimer’s disease is one of the most 
disabling and burdensome health conditions 
worldwide, it is of crucial importance to 
improve the outcomes for AD patients. For this 
reason, we studied the long-term course of 
AD in patients treated in a ‘real-life’ setting (i.e. 
patients not included in clinical trials) and their 
nutritional status.

Based on our findings, we recommend the 
following to improve the outcome for AD 
patients: 1. Treatment with a combination 
of pharmacological (such as cholinesterase 

inhibitors) and non-pharmacological 
interventions (such as respite care) should be 
encouraged in clinical practice. 2. A definition 
of what is understood by an initial response 
to treatment with a cholinesterase inhibitor is 
required. 3. Data regarding the course of AD, 
including the nutritional status of patients, 
should be collected in well established registries 
to facilitate ‘benchmarking’ of the outcomes. 
4. The nutritional status should be part of the 
work-up of all AD patients. 5. Weight loss in 
AD patients should not be a reason to stop 
treatment with a cholinesterase inhibitor.

Erika Droogsma (1986) studied Medical 
Sciences at the University of Groningen. She did 
her research at the research institute BCN-BRAIN 
of the University Medical Center Groningen, 
and completed this at the Medical Center 
Leeuwarden. Droogsma works as a junior clinical 
geriatrician in the Medical Center Leeuwarden. 
She was promoted on November 23, 2015.
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Seasonal timing in a warming world: 
Plasticity of seasonal timing of 
growth and reproduction

P H D  S T U D E N T

L. Salis
T H E S I S

Seasonal timing in a warming world: Plasticity of 
seasonal timing of growth and reproduction
P R O M O T O R S

Prof.dr. M.E. Visser
Prof.dr. D.G.M. Beersma
F A C U L T Y

Mathematics and Natural Sciences

In seasonal environments the timing of various 
biological processes is crucial for growth, 
survival and reproductive success of an 
individual. Nowadays, rapid large-scale climate 
change is altering species’ seasonal timing 
(phenology) in many eco¬systems. In her thesis 
Lucia Salis focuses on the study of seasonal 
timing in the food chain of the oak-winter 
moth-great tit. As temperature increased over 
the last decades, both phenologies of the host 
plant, the oak, and the herbivorous insect, the 
winter moth, have advanced. However, timing of 
egg-hatching in the winter moth has advanced 
more than the oak bud burst leading to the 
phenological mismatch and increased selection 
for later egg-hatching. In turn, as a result of the 
earlier phenology of the insects, a phenological 
mismatch has occurred between the great 
tit offspring’s food demand and the peak in 
caterpillars’ biomass, leading to enhanced 
selection for earlier egg-laying on the birds. The 
work presented in this thesis show that winter 
moths have adapted to warmer temperatures 

via microevolutionary shift in timing of egg-
hatching. Next, the influence of temperature 
and photoperiod on the phenology of the entire 
life-cycle in the winter moth and the timing 
of reproduction in the great tit is investigated. 
Finally, this research deepens our understanding 
of the mechanisms underlying seasonal timing 
and ultimately forecast the rate of adaptation to 
changing conditions.

Lucia Salis (1983) did her research at the 
department of Chronobiology of Behavioural 
and Cognitive Neurosciences (BCN) of the 
University of Groningen and with the NIOO in 
Wageningen (NWO Vici grant of M.E. Visser for 
‘Phenology, physiology and fitness’). She was 
promoted on November 27, 2015.

At risk for bipolar disorder: Bipolar 
offspring followed from adolescence 
into adulthood

P H D  S T U D E N T

E. Mesman
T H E S I S

At risk for bipolar disorder: Bipolar offspring 
followed from adolescence into adulthood
P R O M O T O R S

Prof.dr. W.A. Nolen
Prof.dr. H.A. Drexhage
C O - P R O M O T O R

Dr. M.H.J. Hillegers
F A C U L T Y

Medical Sciences

Bipolar disorder, also known as manic depressive 
illness, is an often severe mental illness. The 

prevalence rate of bipolar disorder is about 
1-2% among the general population. The 
pathogenesis of the illness is largely unknown. 
The most robust predictor for bipolar disorder 
is a positive family history. Children of patients 
with bipolar disorder (bipolar offspring) are thus 
at increased risk to develop bipolar disorder. 
Esther Mesman presented in her PhD thesis 
the results of a longitudinal study among 
bipolar offspring from the Netherlands. In this 
study bipolar offspring were followed from 
adolescence into adulthood.

Mesman concluded that at the age of 28 years 
bipolar offspring are indeed at increased risk 

to develop bipolar disorder (13%). Moreover, 
in general bipolar offspring are at risk for 
mood disorders (54%), often the recurrent 
type (33%). Mesman also found that bipolar 
disorder generally starts with a (mild) depressive 
episode, followed by (hypo)mania years later. 
Mild symptoms of mania, suicidal thoughts and 
sleep disturbances tended to precede full-
blown (hypo)mania. Bipolar offspring reporting 
these symptoms are thus at high risk to 
develop bipolar disorder and should be closely 
monitored.

Mesman also evaluated potential risk markers 
among bipolar offspring in her PhD thesis. She 
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studied the relation between stressful life events 
and the risk to develop a first mood episode. 
Moreover, she found evidence for an activated 
neuro-immune state among bipolar offspring. 
However, this finding was irrespective of the 
psychopathology status.

The findings of this thesis underscore the 
importance of close monitoring of mild 
symptomatology in this vulnerable population.

Esther Mesman (1985) studied neuro-
psychology at the University of Utrecht. She did 
her research at the department of Psychiatry of 
the UMC Utrecht in cooperation with the UMCG. 
Now she is working as a junior GZ-psychologist 
at the Department of Psychiatry of the  
Academic Medical Center in Amsterdam.  
She was promoted on November 30, 2015.

PET imaging of mild traumatic brain 
injury and whiplash associated 
disorder

P H D  S T U D E N T

D. Vallez Garcia
T H E S I S

PET imaging of mild traumatic brain injury and 
whiplash associated disorder
P R O M O T O R S

Prof.dr. R.A.J.O. Dierckx
Prof.dr. A. Otte
C O - P R O M O T O R

Dr. J. Doorduin
F A C U L T Y

Medical Sciences

Traumatic brain injury is the leading cause of 
brain injury in our society with 235 per 100,000 
inhabitants per year in the European Union and 
about 500 per 100,000 inhabitants per year in 
the United States. About 80% of all these events 
are accounted for as mild cases. At the same 
time, whiplash-associated disorder is one of the 
most frequent consequences of motor vehicle 
related accidents affecting about 300 per 
100,000 inhabitants per year in the United States 
and Western European countries.
Both brain injuries are frequently 
underestimated due to their apparent low 
severity and because in many cases the 
symptoms disappear within few weeks. 
Nevertheless, several patients describe long-
lasting discomfort in the absence of detectable 
alterations with conventional clinical diagnostic 
tools or imaging studies, such as magnetic 
resonance imaging (MRI) and computed 
tomography (CT). Therefore, the mechanism 

behind the long-lasting manifestations remains 
unknown. It is within this context that functional 
imaging techniques, such as positron emission 
tomography (PET) have the potential to provide 
insight into the undetected changes related 
to mild traumatic brain injury and whiplash-
associated disorder.

David Vállez García (1981) got his master 
degree Clinical Psychoneuroimmunology at the 
University of Girona, Spain. He did his research 
within the Department of Nuclear Medicine 
and Molecular Imaging and the research 
institute BCN-BRAIN (University Medical Center 
Groningen)/Research School BCN (University of 
Groningen). Vállez García works as a researcher 
at the UMCG. He was promoted on December 2, 
2015.

Fetal growth restriction: Prenatal 
predictors of neonatal and late 
functional outcome

P H D  S T U D E N T

J.C. Tanis
T H E S I S

Fetal growth restriction: Prenatal predictors of 
neonatal and late functional outcome
P R O M O T O R S

Prof.dr. A.F. Bos
Prof.dr. C.M. Bilardo
F A C U L T Y

Medical Sciences

The studies reported in this thesis provide 
insight into the course of fetal growth restriction 
(FGR) from the prenatal period until school 
age. In part I, we report on fetal cardiac 
function and found that left, right, and septal 
longitudinal annular displacement is reduced in 
FGR compared to age-matched controls when 
measured with an offline four-dimensional 
method named spatiotemporal image 
correlation (STIC). We recommend implementing 
STIC in clinical practice for obstetricians 
managing FGR. The results presented in part 
II demonstrate that prenatal brain sparing 
persists until three days after birth, and that 
it is associated with abnormal neurological 
performance one week after birth. Therefore, 
brain sparing may not be as protective as 
previously thought, but that shortly after birth 
it contributes to an altered neonatal circulation 
and neurological manifestation. At school age, 
however, differences in functional outcome 
between FGR children and controls became 
small (Part III). Based on the findings presented 
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in this thesis, we advocate that medical 
caregivers should be aware of the consequences 
of fetal brain sparing, in both fetuses and infants 
subjected to FGR. Adequate postnatal care 
from parents and attention by educators may 
contribute towards further reducing the small 
differences we observed in functional outcome 
between SGA children and controls at school 
age. 

Jozien Tanis (1988) studied Medical Sciences 
at the University of Groningen. She did her 
research at the research institute BCN-BRAIN of 
the University Medical Center Groningen. Her 
research was funded as an MD/PhD-project 
(Junior Scientific Masterclass) of the UMCG. She 
was promoted on December 9, 2015.

Functional neuroimaging of state, 
course, and symptom specificity in 
affective psychopathology

P H D  S T U D E N T

H. Ai
T H E S I S

Functional neuroimaging of state, course, 
and symptom specificity in affective 
psychopathology
P R O M O T O R

Prof.dr. A. Aleman
C O - P R O M O T O R S

Dr. M.J. van Tol
Dr. E.M. Opmeer
F A C U L T Y

Medical Sciences

Why is one person depressed for three months, 
while the other is depressed for three years? 
Does the brain recover after a depressive 
episode? Does the brain of depressed patients 
who think about suicide differ from the brain 
of patients who do not have suicidal thoughts? 
Does the brain fail to take control over emotions 
in a similar manner in schizophrenia as in bipolar 
disorder? 

These questions formed the basis of this thesis. 
Findings from this thesis suggest that functional 
neuroimaging may be used in addition to 
clinical measures to predict who will recover 
or who will continue to suffer from depression. 
Also, findings suggest that after recovery from 
a depression, the responsivity of the brain 
recovers to normal and that different symptoms 
and disorders could be distinguished based 
on regional brain responses. Based on these 
findings, we suggest that despite the high costs 
and limited availability (only in large medical 
centers) of MRI techniques that restrict their 
potential use in daily practice, fMRI-markers 
may play a role in clinical risk assessment and 
treatment selection. To be of clinical use, future 
neuroimaging researchers first need to employ 
new approaches for decoding distributed 
patterns of brain activity in order to translate 
functional MRI data into meaningful information 
at the individual level. 
This individual approach is especially important 
considering the large individual differences 
found in psychiatric disorders.

Hui Ai (1986) studied psychology and social 
neurosciences at the Normal University 
in Beijing. She did her research within the 
framework of the research programme 
Interdisciplinary Center Psychopathology and 
Emotion regulation (ICPE) of BCN-BRAIN, with 
funding of the Chinese Scholarship Council. She 
was promoted on December 21, 2015.
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Neurolinguistic & psycholinguistic 
investigations on evidentiality in 
Turkish

P H D  S T U D E N T

S. Arslan
T H E S I S

Neurolinguistic & psycholinguistic investigations 
on evidentiality in Turkish
P R O M O T O R

Prof.dr. Y.R.M. Bastiaanse
F A C U L T Y

Arts

Evidentiality is referred to as the linguistic 
expression of information sources marking how 
the speaker knows about an event. In Turkish, 
expressing past events has two ‘flavors’: the 
direct (-DI) or the indirect evidential (-mIş) forms 
have to be suffixed on the verb depending on 
whether the event is known through direct or 
indirect information sources, respectively. 

This dissertation aims to unveil the extent to 
which the evidentiality system in Turkish is 
susceptible to types of language loss induced 
either by agrammatic aphasia (a language 
disorder due to brain damage) or by heritage 
language acquisition in early bilinguals. Our 
findings have shown that evidentiality is 
affected in both individuals with agrammatic 
aphasia and in heritage speakers of Turkish. 
Although underlying mechanisms involved 
in these impairments and attrition effects are 
different, the outcomes are identical: the direct 
evidential form is the most affected in both 
pathological and non-pathological language 
loss. Clearly, the agrammatic speakers’ difficulty 

in the direct evidential is the assignment of past 
time reference; a link between speech time and 
witnessed event has to be established, which is 
computationally hard for agrammatic speakers 
to process. The heritage speakers, patterning 
with late bilingual speaker, have been shown 
not to process the direct evidential form with a 
native-like sensitivity as confirmed by an eye-
movement monitoring experiment. 

Furthermore, the heritage speakers are 
insensitive to violations in information source 
contexts by both direct and indirect evidential 
forms. The evdientiality paradigm in Turkish 
heritage grammars is concluded to have 
undergone restructuring and simplification in its 
semantic and pragmatic contents.

Seckin Arslan (1984) did his research at the 
Center for Language and Cognition Groningen. 
He was promoted on January 14, 2016.

Neurophysiological studies of 
reading fluency. Towards visual and 
auditory markers of developmental 
dyslexia
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Towards visual and auditory markers of 
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P R O M O T O R S

Prof.dr. B.A.M. Maassen
Prof.dr. I. Wartenburger
Prof.dr. N.M. Maurits
F A C U L T Y

Arts

Developmental dyslexia is a neurobiologically 
based learning disorder that impairs a child’s 
ability to read and write. To minimize the 
detrimental effects of dyslexia, it is important 
to provide optimal intervention at the youngest 
possible age. Early diagnosis of dyslexia, 
which is a prerequisite for early intervention, 
is thus called for. In this light, event-related 
potentials (ERPs), i.e., electrical brain responses 
registered at the scalp, are particularly useful 
in distinguishing poor from normal readers at 
the initial stage of reading acquisition. In the 
current PhD project, we therefore use ERPs to 
investigate early neurophysiological markers of 
dyslexia in beginning readers of Dutch (second 
graders). Specifically, we have focused on two 
lines of research, i.e., visual word recognition 
and auditory discrimination.
 

Overall, our findings suggest that the N170 
print-tuning effect, which indexes the 
efficacy of visual word recognition, is a valid 
neurophysiological indicator of dyslexia, one 
that can be readily elicited by implicit reading 
tasks and robustly detected at the individual 
level. On the other hand, the relation between 
reading ability and the mismatch negativity, 
which indexes the accuracy of auditory 
discrimination, is less systematic, and is highly 
dependent on a series of methodological 
factors. All in all, the outcome of this thesis 
contributes to the understanding of the 
neurobiology of normal and impaired reading 
acquisition.

Rui Qin (1987) did her research at the Center for 
Language and Cognition Groningen. She was 
promoted on January 14, 2016.
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Visible quotation: The multimodal 
expression of viewpoint
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K.K.M. Stec
T H E S I S

Visible quotation: The multimodal expression  
of viewpoint
P R O M O T O R S

Prof.dr. G. Redeker
Prof.dr. A. Cienki
C O - P R O M O T O R

Dr. M. Huiskes
F A C U L T Y

Arts

To investigate factors affecting the multimodal 
expression of viewpoint in quoted speech, we 
distinguish quoted monologues and dialogues 
and between ‘ordinary’ direct speech quotation 

and fictive interaction, i.e., creative extensions 
of direct speech quotation allowing speakers 
to quote objects, pets, attitudes, and so forth. 
We find that the multimodal expression of 
viewpoint is sensitive to the type of quote and 
the number of quoted entities. Speakers’ bodily 
actions are found to differentiate between 
quoted characters. We also find that various 
bodily actions are often used conjointly in order 
to create a full representation of the quoted 
character.
On the basis of these findings it is argued that 
human cognition – including language and 
communication – is rooted in the body, and is 
inherently multimodal.

Kashmiri Stec (1985) studied Cognitive 
Semiotics. She did her research at the Center for 
Language and Cognition Groningen. She was 
promoted cum laude on January 18, 2015.

Graphical tasks to aid in diagnosing 
and monitoring Parkinson’s disease
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Graphical tasks to aid in diagnosing and 
monitoring Parkinson’s disease
P R O M O T O R S

Prof.dr.ir. N.M. Maurits
Prof.dr. M.A.J. de Koning-Tijssen
F A C U L T Y

Medical Sciences

Parkinson’s disease is a neurodegenerative 
disorder that is often characterized by motor 
symptoms. The four cardinal motor symptoms 
are bradykinesia (slow movement), resting 
tremor (trembling of a body part in rest), rigidity 
(muscular stiffness), and balance problems. 
In addition, a reduction in handwriting size 
(micrographia) is often seen. Correct diagnosis 
of Parkinson’s disease is essential for optimal 
treatment and to improve a patient’s quality of 
life. Currently, the Unified Parkinson’s Disease 
Rating Scale (UPDRS) is the most widely used 
method to assess motor symptoms. This 
assessment depends on the experience and 
interpretation of the physician. Diagnostic 
accuracy improves with increasing clinical 
experience. Unfortunately, patients do not 
always have timely access to a movement 
disorder specialist and other health care workers 
could easily miss mild symptoms of Parkinson’s 
disease. Therefore a method that provides 
objective measures of the motor symptoms of 
Parkinson’s disease could be useful. In this thesis 
a newly developed system is evaluated for this 

purpose. The system consists of a sensor-pen 
and digital tablet, and records graphical tasks 
such as handwriting and drawing. This thesis 
shows that the new system provides objective 
measures to assess bradykinesia, micrographia 
and tremor simultaneously. Differences in 
performance on the tasks were found between 
Parkinson patients and healthy controls 
and patients with other tremor disorders. 
Additionally, an effect of medication was seen 
in Parkinson patients. This newly developed 
system is portable, non-invasive and could be 
easily used at home without an examiner and 
therefore offers great opportunities for future 
clinical applications.

Esther Smits (1986) was promoted on January 
20, 2016.
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"Wetenschappelijke tijdschriften zouden uniforme opmaakcriteria 
moeten hanteren voor het indienen van manuscripten, zodat er meer 
tijd beschikbaar komt voor het bedrijven van wetenschap." 

  > Maaike Meurs

"Day by day nothing changes, but when you look back, everything is 
different." - C.S. Lewis 

  > Esther Mesman

"You must consider the PhD not as a sprint, but more as a marathon” [R. 
Dierckx, during a monthly meeting].“ … And sometimes, it will be even 
closer to an Ironman triathlon." 

  > David Vállez García

"Success is not final, failure is not fatal: it is the courage to continue that 
counts." - Winston Churchill

  > Hui Ai

"Time moves in one direction, memory in another." - William Gibson
  > Seçkin Arslan

"There is no time, we made it up." - George Carlin 
  > Seçkin Arslan

"Everything depends on one's attitude and the way one perceives 
things.” - Mata Amritanandamayi 

  > Kashmiri Stec

"Productiviteit stijgt significant naarmate de deadline nadert." 
  > Esther Smits

Deadline for the next edition: April 29, 2016
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