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Knowledge valorisation  

Summary
Clinically relevant expression of the psychosis spectrum has an estimated 
lifetime prevalence of 3.5% in the general population (1), of which the 
diagnosis of schizophrenia accounts for the third with a relatively poor 
outcome (2). The total costs related to the poor outcome end of psychotic 
disorder are estimated at nearly €94 billion in 2010 in Europe (3). 
Expenditures are related to high treatment costs, enduring care use and 
long-standing unemployment. Symptoms in psychotic disorder can be of 
perceptual, cognitive, emotional or behavioral origin leading to persistent 
impairments in daily life. 
The overall aim of this thesis was to examine cerebral pathways in order 
to understand brain-mediated psychological mechanisms of phenotypic 
expression in the psychosis spectrum. The focus was on white matter 
connections in the brain. Both sides of the psychosis spectrum – mild 
expression below the threshold of clinical need and severe expression 
in the context of diagnosable psychotic disorder requiring treatment – 
were investigated, using sampling frames of young people with subclinical 
psychopathology and a clinical sample with diagnosed psychotic disorder. 
Although the factors implicated in disease emergence and progression 
remain unclear, beyond the general aetiological contribution of genetic and 
non-genetic factors, the hypothesis of white matter alterations in psychotic 
disorder representing cerebral ‘disconnection’ mediating risk of psychosis 
expression may be productive (4). This hypothesis is built around the notion 
of brain white matter alterations occurring in psychotic disorder and fi nds 
its origin in research focusing on the tracts that connect the cortical areas. 
This was made possible by the emergence of Magnetic Resonance Imaging 
(MRI) and especially Diffusion Weighted Imaging (DWI) techniques, creating 
unique opportunities to study hypothesized alterations in these areas. DWI 
is able to provide insights on the composition of white matter by measuring 
the ‘integrity’ of the fi ber tracts. While this term is widely used, the time has 
come to further advance this research area, using other measures to gain a 
more detailed impression of white matter alterations in psychotic disorder. 
This thesis reports, for the fi rst time, on results from an Acceptance and 
Commitment Therapy (ACT) intervention, a so-called third-generation 
psychotherapy method, in a sample with subclinical psychotic experiences. 
This intervention can be easily administered and therefore has a real 
prospect of being used in routine clinical practice in the treatment of 
very early states of psychosis. The ACT intervention additionally made 
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use of the Experience Sampling Method (ESM) to integrate exercises and 
goals in daily life. ESM is similarly available as a low cost self-monitoring 
and self-management option to assist people with subclinical psychotic 
experiences (6). Thus, the instruments underlying the (intervention) studies 
in this thesis were chosen specifi cally with a view to their possible broader 
dissemination and use in routine clinical practice, assuring easy bridging of 
the gap between research and clinical practice.

This thesis reports also on reward anticipation in a sample with subclinical 
psychotic experiences. Research on alterations of the reward system is 
important to understand the symptoms of psychosis. With the use of 
functional MRI, the reward system can be investigated in order to study 
possible alterations (5). This type of research can contribute by elucidating 
the reward-related mechanisms underlying symptoms, with the possibility of 
providing a theoretical framework for development of interventions in the 
realm of psychopharmacology or psychotherapy. 

Importance of this work
The thesis made an attempt to investigate white matter changes over 
the whole spectrum of psychosis expression and psychosis risk including 
patients, siblings of patients and a subclinical sample. While the DWI 
technique is still developing (7), the method has potential to remain and 
become a valid way to explore the disconnection hypothesis. In addition, 
DWI can be a useful instrument to investigate medication interventions and 
is able to detect changes over time. This thesis may have contributed a small 
step in this endeavor.

I think it is important for the DWI community researching psychotic 
disorder to abandon the concept of white matter ‘integrity’. This ‘integrity’ 
is actually a misnomer and captures a broad range of alterations within 
the white matter such as axon density, myelin content and water content. 
With the proposed DWI measures in this thesis (axial, radial and mean 
diffusivity) a more complete overview of white matter alterations can be 
compiled. The importance of geometrical tensor shape measures should not 
be underestimated and further research into these measures can help to 
further elucidate neurobiological underpinnings of psychotic disorder.

Although mental health services are increasingly attempting to start 
treatment early in order to use relatively conserved plasticity in the earliest 
stages of mental illness, often a substantial diagnostic delay remains for 
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patients to receive adequate assessment and early interventions in the 
earliest stages of psychotic disorder. Delayed treatment increases the risk of 
school drop-out, drug use and self-harm. In turn, this results in high societal 
costs and loss in quality of life. Early detection and prevention in the stage 
of milder symptoms progressing to the next stage of clinical relevance is 
of paramount importance (8). As noted earlier, the application of an ACT 
intervention can be a feasible, effi cient and cost-effective way to support 
youngsters in the earliest stages of expression of psychosis. ACT may in fact 
represent a non-stigmatizing and generic intervention to help youngsters 
self-manage early psychopathology. The intervention is tailor made, allowing 
for personal input and therefore empowers the person. This kind of third 
wave psychotherapy thus represents personalized, empowering care. 

Conducting research in a group of young people within the age range of 
16-25 years was challenging. It is therefore important to develop productive 
strategies to target the vulnerable (and resilient) subgroup of young people 
during the key developmental phase of life. Stigma reduction is an important 
element in helping young people to come forward to discuss mental 
health. The Transition Psychiatry movement aims at providing a low stigma 
environment and a low stigma language to discuss mental health issues in 
young people. Generating public awareness on mental disorders as a part of 
human variation (autism spectrum, addiction spectrum, psychosis spectrum, 
etc.) helps endeavors to discuss symptoms early and reduces stigma. This 
can be done through educational and general information efforts in the 
general (school) population. For example, locally in the area where the 
thesis research was conducted, systematic contacts with high schools in the 
Maastricht area have been established along these lines.

Audience
The results from the research described in this thesis can and should 
be disseminated beyond the academic community. First, the results may 
help to gain more insight into preventive intervention opportunities for 
youngsters with mild psychopathology in the general population. This 
knowledge can be applied at schools within the realm of assessment and 
care delivered by school psychologists. It will be important to co-create a 
low-stigma language with youngsters, which can be used to discuss mental 
health problems. The role of the parents, school mentor and others in the 
network in early detection and treatment of mild psychopathology cannot 
be underestimated, as the network has an important role in preventing 
both overtreatment and under treatment of those at risk. Indiscriminate 
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screening and early intervention is a real risk of early intervention and 
therefore the transition psychiatry approach of creating low-stigma and 
easily accessible environments where youngsters will experience a low 
threshold to disclose mental health issues and engage in low-stigma and 
high-empowerment treatments such as ACT is the best way to go forward, 
as indeed we are attempting to do in the Maastricht area. 

Accomplishments, activities and results 
One of the activities within the Smartscan project was related to public 
engagement and participant recruitment. Results from the project can be 
disseminated via the Brain Awareness Week (BAW), an initiative by the 
Dana foundation (www.dana.org/baw/). The BAW provides a platform for 
connecting with schools and talk about the advancement and benefi ts 
of brain research. It allows for the busting of myths, controversies and 
misunderstandings. The BAW works not only in a one-way direction, given 
that in interactive presentations, researchers can also gain novel insights 
and co-creation ideas from questions raised by the audience. Results from 
the Smartscan project will also be disseminated through the website of the 
project (www.smartscanproject.nl).

Furthermore, openly sharing data becomes more and more common in 
science. The MRI data generated for the two projects can contribute to the 
bigger good of the neuroimaging community by sharing via NeuroVault or 
by collaborating via the Enhancing Neuro Imaging Genetics Through Meta 
Analysis (ENIGMA) consortium or SchizConnect. As part of the GROUP 
study, data were already shared with other research groups. In the future, 
Smartscan data will be similarly shared. 

The GROUP study on patients with psychotic disorder, their healthy siblings 
and healthy controls highlighted the power of studying genetic liability in 
healthy individuals. A genetic predisposition does not determine the life 
course and the health outcomes in it, however avoiding additional risk 
factors such as cannabis may prevent a person from developing symptoms 
(9). Future work may attempt to study the impact of environmental factors 
on the outcome of interventions like ACT in the target population.

Innovation
While the main aim of the studies was to generate fundamental knowledge 
on the neurobiological understanding of psychotic disorder, we also showed 
that the ACT intervention may be of value in early prevention programs 
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and the Smartscan study does provide some evidence for an advantageous 
effect of this mindfulness-based treatment, although requires further study. 
As ACT is a relatively novel therapy the Smartscan project may contribute 
to enhanced public awareness about this third wave psychotherapy 
alternative. 

From a more technical perspective, MRI scans may be of (innovative) 
signifi cance. DWI has proven to be a useful research instrument for in-vivo 
examination of structural brain alterations. Results are based on group 
differences and clearly suggest how diffi cult it may be to apply these types 
of fi ndings at the level of the individual in clinical practice and to generalize 
the fi ndings across the spectrum of severity in psychosis. Indeed, our 
fi ndings suggest that DWI fi ndings are not constant across the spectrum of 
severity. ‘Big data’ collaborative efforts may shed more light on these issues, 
given the large within and across sample heterogeneity in MRI research. 
Another innovative approach would be to conduct time-series, repeated 
measure case studies within patients, focusing on the working mechanisms 
of interventions in n=1 longitudinal designs. Given very high levels of 
heterogeneity in mental health research in general and in MRI research 
in particular, n=1 time series may yield precise solutions at the n=1 level. 
Meta-analysis of multiple n=1 studies may be used to examine group 
tendencies.

Future implementation
The methods described in this thesis, with the exception of ACT and 
ESM, can be rather diffi cult to implement in daily clinical practice, given 
that for example MRI scans are expensive cannot be used routinely in 
clinical populations. The scans require a participant to lie motionless for 
some time in a narrow tunnel with loud noises occurring close to the 
head. This interplay makes it challenging to have good marketing openings 
for clinical applications of MRI in psychotic disorder. Potentially there 
might be opportunities for the application of big data science techniques 
in neuropsychiatry, which would allow for pooling of data collected 
worldwide. Many MRI scans are acquired and pooling together datasets 
might provide novel insights in the neurobiological underpinnings of mental 
illnesses, as indeed has been shown by the ENIGMA consortium. The 
clinical psychiatric diagnostic classifi cation system (DSM) was created based 
on counting the number of symptoms, which add up to a diagnosis. This 
system is now widely acknowledged as not facilitating the elucidation of 
underlying mechanisms, be it biological or mental. Thus, there is a paradigm 
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shift of stepping away from the binary diagnostic true-false system towards 
a transdiagnostic spectrum phenotypes approach. A transdiagnostic data 
driven style might elucidate biomarkers that were unknown in the DSM 
classifi cation system. Part of this data driven approach would be to advance 
MRI deep learning techniques in order to understand hitherto undetected 
patterns in the data.
Clinically, we think the combination of ACT and ESM, as relatively 
affordable and workable clinical self-monitoring, self-management and 
early intervention methods in those with early psychopathology, represent 
the best ‘value’ for further clinical development, particularly in low-stigma 
settings as envisioned in transition psychiatry. While we did not show large 
effects that require direct implementation, we think replication and further 
research along the lines suggested earlier is an option. 
We hope that the efforts as laid out in this thesis represent a small step in 
the global effort to improve the lot of the mentally ill.
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