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it was – «in the words of» former international olym-
pic Committee president Juan Antonio Samaranch 
– the best Nordic meeting ever. even though the 
weather gods did not cooperate fully, the danish or-
ganizers and volunteers put up an extensive and very 
well organized program, and the danish well known 
kindness made us all feel at home. The social program 
was fantastic; a little rain does not stop a Nordic pic-
nic! 

The topic of the meeting – the social brain – was ti-
mely and well received. The methods and concepts 
of social cognition were initially used autism and 
neuroimaging studies, and they are now being exten-
ded to both neurologic and psychiatric patient 
groups. it was the aim of the conference to present 
the relevance of this new and exciting field of social 
cognitive neuroscience for neuropsychologists. As this 
issue of Nevropsykologi on the meeting attests, this 
aim was met.

The meeting started on Sunday August 15th with 
workshop sessions at the University Hospital, led by 
Lucia W. Braga (family based approach to rehabilita-
tion of the child after brain injury), Maria råstam 
(assessment of adults with Asperger syndrome), Paul 
Burgess (assesment of executive functions) and An-
ders Fjell (developmental aspects of brain and cogni-
tion). 
 
There were two oral paper sessions during the me-
eting, where mostly nordic contributors presented 
their work and invited to discussion. The first oral 
session was on the topic of “childhood: development 
and dysfunction” and the second oral session focused 

on the topic of “intervention studies in experimental 
and clinical neuropsychiatry”. These sessions,  as well 
as the poster sessions, showed the extent to which our 
Nordic colleagues are involved in state-of-the-art re-
seach on a variety of topics, many with cooperation 
with international groups. This meeting did indeed 
give opportunities for new such international coope-
rations to form.

The invited speakers were many (15), and they were 
all international experts within their fields. Also, the 
meeting presented ten very interesting symposia, 
where both Nordic and international colleagues pre-
sented and contributed to the discussions. in this 
issue we will give summaries from these presentations 
and symposia.

This issue is full of pictures from the meeting, all 
provided by Anders Gade who also served as a co-
editor. Thank you Anders!

Thanks also to all the contributors to this volume.

the 10th Nordic meetiNg iN 
Neuropsychology iN aalborg

Anders Gade co-editor and 
photographer at the meeting
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the social braiN: the face 
aNd persoN perceptioN

C. Neil Macrae, professor in social psychology

everyday social interaction is often dominated by 
categorical thinking, with generic knowledge structu-
res (e.g., stereotypes) guiding people’s dealings with 
others. The primary benefit of categorical thinking is 
thought to reside in the cognitive economy it provi-
des during impression formation and response gene-
ration. Challenging this viewpoint, the Macrae’s talk 
suggested that the origins of categorical thinking lie 

The opening presentation of the conference 
was given by C. Neil Macrae

instead in the workings of early perceptual opera-
tions. A series of behavioural and imaging experi-
ments were described that explore: (i) the efficiency 
of person categorization; (ii) the conditions under 
which person categorization and identification go 
awry; and (iii) how stereotype-based beliefs shape the 
neural operations that support person understanding.

Workshop
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the social braiN iN 
adolesceNce

Sarah-Jayne Blakemore, UCL Leader of the developmental Cognitive Neuroscience
Group at University College of London

Social interaction plays a critical role in early brain 
development. recent research demonstrates that 
the social brain undergoes protracted development, 
and that adolescence in particular represents a pe-
riod of reorganization of the social brain. 
 
Humans are exquisitely social
Humans are an exquisitely social species. We are 
constantly reading each others’ actions, gestures 
and faces in terms of underlying mental states and 
emotions, in an attempt to figure out what other 
people are thinking and feeling, and what they are 
about to do next. This is known as theory of mind 
or mentalising. developmental psychology rese-
arch on theory of mind has demonstrated that the 
ability to understand others’ mental states develops 
over the first four or five years of life. While certain 
aspects of theory of mind are present in infancy, it 
is not until around the age of four years that chil-
dren begin explicitly to understand that someone 
else can hold a belief that differs from one’s own, 
and which can be false. An understanding of others’ 
mental states plays a critical role in social interac-
tion because it enables us to work out what other 
people want and what they are about to do next, 
and to modify our own behaviour accordingly.

tHe social brain
over the past 15 years, a large number of indepen-
dent studies have shown remarkable consistency in 
identifying the brain regions that are involved in 
theory of mind or mentalising. These studies have 
employed a wide range of stimuli including stories, 
sentences, words, cartoons and animations, each 
designed to elicit the attribution of mental states 
(see Amodio & Frith, 2006, for review). in each 
case, the mentalising task resulted in the activation 
of a network of regions including the posterior STS 
at the temporo-parietal junction (TPJ), the tempo-
ral poles and the dorsal medial PFC (mPFC; see 
Burnett & Blakemore, 2009). The agreement bet-
ween neuroimaging studies in this area is remarka-
ble, and the consistent localisation of activity wit-
hin a network of regions including the pSTS/TPJ 
and mPFC, as well as the temporal poles, suggests 
that these regions are key to the process of menta-
lising.

Brain lesion studies have consistently demonstrated 
that the superior temporal lobes (e.g. Samson et al., 
2004)  and PFC (e.g. Stuss et al., 2001) are invol-
ved in mentalising, as damage to these brain areas 
impairs mentalising abilities. interestingly, one 
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study reported a patient with large PFC damage 
whose mentalising abilities were intact (Bird et al., 
2004), suggesting that this region is not necessary 
for mentalising. However, there are other explana-
tions for this surprising and intriguing finding. it 
is possible that, due to plasticity, this patient used 
a different neural strategy in mentalising tasks. Al-
ternatively, it is possible that damage to this area at 
different ages has different consequences for men-
talising abilities. The patient described by Bird and 
colleagues had sustained her PFC lesion at a later 
age (62 years) than most previously reported pati-
ents who did show impairments in mentalising. 
Perhaps mPFC lesions later in life spare mentalising 
abilities, whereas damage earlier in life is detrimen-
tal. MPFC may be necessary for the acquisition of 
mentalising but not essential for later implementa-
tion of mentalising. intriguingly, this is in line with 
recent data from developmental fMri studies of 
mentalising, which suggest that the mPFC contri-
butes differentially to mentalising at different ages.

Development of mentalising During 
aDolescence
developmental fMri studies of mental state at-
tribution have consistently shown that mPFC cor-
tex activity during mentalising tasks decreases bet-
ween adolescence and adulthood. each of these 

studies compared brain activity in young ado-
lescents and adults while they were performing a 
task that involved thinking about mental states (see 
figure 1 for details of studies). in each of these stu-
dies, mPFC activity was greater in the adolescent 
group than in the adult group during the mentali-
sing task compared to the control task. in addition, 
adolescents tend to show stronger connectivity 
between mPFC and other parts of the mentalising 
network than adults (Burnett & Blakemore 2009).

it is not yet understood why mPFC activity de-
creases between adolescence and adulthood during 
mentalising tasks. Two non-mutually exclusive ex-
planations have been put forward (see Blakemore, 
2008, for details). one possibility is that the cog-
nitive strategy for mentalising changes between 
adolescence and adulthood. A second possibility is 
that the functional change with age is due to neu-
roanatomical changes during this period. decreases 
in activity are frequently interpreted as being due 
to developmental reductions in grey matter volu-
me, presumably related to synaptic pruning. Ho-
wever, there is currently no direct way to test the 
relationship between number of synapses, synaptic 
activity and neural activity as measured by fMri 
in humans (see Blakemore, 2008, for discussion). 
if the neural substrates for social cognition change 
during adolescence, what are the consequences for 
social cognitive behaviour? 

online mentalising usage is still 
Developing in miD-aDolescence
Most developmental studies of social cognition fo-
cus on early childhood, possibly because children 
perform adequately in even quite complex menta-
lising tasks from around the age of four. This can 
be attributed to a lack of suitable paradigms: gene-
rally, in order to create a mentalising task without 
ceiling effects for older children, the linguistic and 
executive demands of the task must be increased. 
This renders any age-associated improvement in 
performance difficult to attribute solely to impro-
ved mentalising ability. However, the protracted 
structural and functional development in ado-
lescence and early adulthood of the brain regions 
involved in theory of mind might be expected to 
affect mental state understanding. 

Figure 1. A section of the dorsal mPFC that is activated in studies of 
mentalising, is highlighted. Coloured dots indicate voxels that de-
crease activity during six mentalising tasks between late childhood and 
adulthood (see Blakemore, 2008, for references). The mentalising tasks 
ranged from understanding irony, which requires separating the literal 
from the intended meaning of a comment (green dots), thinking 
about one’s own intentions (blue dots), thinking about whether cha-
racter traits describe oneself or another familiar person (yellow dots; 
also Pfeifer et al., 2009; grey dot), watching animations in which cha-
racters appear to have intentions and emotions (red dot), and thinking 
about social emotions such as guilt and embarrassment (Burnett et al., 
2009; pink dot). (Adapted from Blakemore, 2008).
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Figure 2. (a-b) images used to explain the director condition: partici-
pants were shown an example of their view (a) and the corresponding 
director’s view (b) for a typical stimulus with four objects in occluded 
slots that the director cannot see (e.g. the apple). (c-d) example of an 
experimental (c) and a Control trial (d) in the director condition. The 
participant hears the verbal instruction: “Move the small ball left” from 
the director. in the experimental trial (c), if the participant ignored 
the director’s perspective, she would choose to move the distractor ball 
(golf ball), which is the smallest ball in the shelves but which cannot 
be seen by the director, instead of the larger ball (tennis ball) shared by 
both the participant’s and the instructor’s perspective (target). in the 
Control trial (d), an irrelevant object (plane) replaces the distractor 
item. (Adapted from dumontheil et al., 2010).

recently, we adapted a task that requires the online 
use of theory of mind information when making 
decisions in a communication game, and which 
produces large numbers of errors even in adults 
(Keysar et al., 2003). in our computerised version 
of the task, participants view a set of shelves contai-
ning objects, which they are instructed to move by 
a “director,” who can see some but not all of the 
objects (dumontheil et al., 2010; figure 2). Correct 
interpretation of critical instructions requires par-
ticipants to use the director’s perspective and only 
move objects that the director can see. We tested 
participants aged between 7 and 27 years and 
found that, while performance in the director and 
a control condition followed the same trajectory 
until mid-adolescence, the mid-adolescent group 
made more errors than the adults in the director 
condition only. These results suggest that the abi-
lity to take another person’s perspective to direct 
appropriate behaviour is still undergoing develop-
ment at this relatively late stage.
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Uta Frith started out with two claims: 1) Claim one 
says that there is a start-up kit in the human brain 
which allows humans to develop the ability to 
mentalise. Human beings from early infancy on 
attribute mental states to others and to themselves. 
in this way they can predict and explain behaviour. 
For instance, John will bring an umbrella, because 
he believes it is going to rain. 2) Claim two argues 
that the autistic brain lacks this start-up kit. 

lotte fensbo: review of tHe presentation by uta fritH

autism: theory of miNd 
revisited

Uta Frith, emeritus Professor at University College London and research Foundation 
Professor at the University of Aarhus. 

To remind us of the current knowledge of autism, 
Uta Frith shortly explained that autism is a neuro-
developmental disorder with a basis in the brain 
and with a genetic predisposition. it affects almost 
1% of the population with a 3:1 male:female ratio. 
The biological cause is not yet identified, but the 
cognitive mechanisms are partly identified. Autism 
is usually diagnosed in the second or third year of 
life but can be identified later as well. The behavi-
oural criteria differ according to severity, age, abi-
lity, education, compensation, temperament, etc. 
it is therefore difficult to talk about autism as an 
entity. rather it is a spectrum of autistic disorders 
where Aspergers syndrome is in the mild end of the 
spectrum because they are better at compensating.

The core feature of autism is the lack of mentalising 
which may explain why autistic individuals have 
impairments in reciprocal interaction and commu-
nication. The impairments in reciprocal interaction 
and in verbal and non-verbal communication give 
a restricted and repetitive repertoire of activities.

To understand how mentalising failures interact Uta & Chris Frith

Uta Frith

7
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with the biological factors, the environmental fac-
tors and the social factors have to relate to cogni-
tive mechanisms. in a 3 level framework (biologi-
cal, cognitive and behaviour) where environmental 
factors operate on all levels, the cognitive level 
(with mentalising and start-up kit) links the biolo-
gical and behaviour level. For instance, the way a 
child mentalises will be seen in pretend play, whe-
re the child can have poor make-believe but good 
factual memory. or poor joint attention but good 
focused attention. 

When children grow up they develop their ability 
to mentalise. The ability in mentalising reached by 
normal children at 5 years may be reached by chil-
dren with autism at perhaps 8 or 10 years of age 
(Happé, 1995). At this age most children with au-
tism can pass the False Belief tasks in the Sally & 
Ann and similar tests. it is also the case that chil-
dren with Asperger syndrome may pass the classic 
mentalising tasks at the same age as normal chil-
dren. But then how can mentalising deficits be 
central to autism?

According to Frith, in real life children with Asper-
gers syndrome and adult autistic people still find it 
hard to infer what other people are thinking, and 
to predict what they are going to do. The hypothe-
sis is that they lack spontaneous mentalising abi-
lity, and that they have learned to pass false belief 
tasks by compensatory learning. To test this hy-
pothesis Uta Frith has studied spontaneous men-
talising by using animated triangles (White et al., 
in press). This task has also been used by Kana et 
al. (2009) in fMri studies, demonstrating both an 
activation of the entire ToM network in normal 
subjects, and a lack of functional connectivity of 
these areas in autistic subjects during the attribu-
tion of mental states.

Another test was developed to test implicit menta-
lising. it is called the eye-Gaze paradigm, and it is 
difficult enough that even normal adults tend to 
produce errors (see figure 2 and description in 
Sarah-Jayne Blakemore’s article, this issue). With 
this task Senju et al. (2009) studied adults with 
Asperger syndrome who could easily solve the Fal-
se Beliefs tests, but who still showed persistent naï-
vety in social interactions and poor understanding 
of non-literal language (sarcasm, jokes, teasing). in 
the eye-Gaze paradigm, their eye movements be-
trayed a lack of spontaneous mentalising.

Uta Frith then turned to feelings: many people 
with autism have difficulties describing and con-
trolling their own feelings, some even doubt they 
have feelings. Could this reflect a lack of spontane-
ous mentalising, she asked. in an fMri experiment, 
high functioning autism/Asperger individuals and 
controls reflected on their feelings to unpleasant 
pictures (Silani et al., 2008). Both groups showed 
a strong relationship between alexithymia question-
naire scores and their activation in the anterior in-
sula. regardless of self-reported degree of emotio-
nal awareness, the autism group showed reduced 
activation in self-reflection/mentalizing regions. 
Thus, difficulties in emotional awareness may not 
be related to mentalizing per se.

Uta Frith ended up by concluding that there is still 
work to do on her two claims – that spontaneous 
mentalising ability has a firm brain basis (the ‘start-
up kit), and that this neural substrate allowing au-
tomatic attribution of mental states is deficient in 
autism, being less active than it should be. How-
ever, explicit mentalising is likely to recruit diffe-
rent cognitive processes. Which means you can still 
learn even though you may not have the start-up 
kit.
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in her talk at the 10th Nordic Meeting in Aalborg 2010, 
Francesca Happé first raised the question of whether or 
not the triad of traits considered to be characteristic of 
autism form as tight a unity as has been generally believed. 
The triad refers to the three core features of autism spec-
trum disorders: Social impairments, communication im-
pairments, and restricted / repetitive behaviours and inte-
rests. Francesca Happé suggested that this triad may be 
fractionable, that is, that the three traits may occur as 
separate features with distinct causes.  
The fractionable triad view was founded in data from a 
large twin study (ronald, Happé & Plomin, 2005). The-
se data indicate that all three traits are heritable and, se-
condly, that they do not always co-occur  (Figure 1). Their 
overlap is above chance level, but phenotypic correlations 
are only modest (r .2 to .4). Genetic correlations vary from 
.18 to .50 and suggest that at least half the genetic influ-
ences on, say, social difficulties are specific to that trait and 
not overlapping with influences on communication im-

marit korkman: review of tHe presentation by francesca Happé

ceNtral cohereNce revisited
Francesca Happé, Professor of Cognitive Neuroscience 

MrC Social, Genetic and developmental Psychiatry (SGdP) Centre 
institute of Psychiatry, King’s College London

pairment.  in line with this, many children have only one 
or two of these traits. There does not seem to be any single 
genetic disposition that could explain all the traits. The 
search for genes contributing to autistic spectrum beha-
vior may be more fruitful if directed towards genetic dis-
positions to the separate traits. 

The study also indicated that the autistic-like traits vary 
continuously. They occur in varying degrees forming a 
normal, not a bimodal distribution. They may also occur 
in non-ASd individuals. 

The search for a parsimonious single cognitive deficit un-
derlying the triad has also been unsuccessful. However, 
there are satisfactory theories for distinct parts of the triad. 
For example, non-social features are well explained by a 
detail-focused cognitive style, that is, ‘weak central cohe-
rence’. one expression of his cognitive style may be the 
distress at «tiny» changes in environment and routines that 
occurs in many affected individuals.  restricted / repeti-
tive behaviours may be explained by executive function 
problems, but also by weak coherence, i.e., detail-focused 
cognitive style. other examples were also given.

However, detail focus and planning problems dissociate. 
For example, boys with AdHd, who have executive dys-
function and show poor planning, do not show weak cen-
tral coherence. Similarly, using a drawing task, Booth et 
al (2003) showed that poor planning was not correlated 
with detail-focus (e.g., starting the drawing of a house 
from a pane in the window) or coherence (e.g., fragmen-
tation). 

Concerning neural underpinnings there does not seem to 
be a single neural substrate for the triad of ASd traits. in 
functional imaging studies theory of mind and executive 
functions have been related to different neural networks 
while weak central coherence may, possibly, be related to 
reduced functional connectivity.  

Figure 1. Modest overlap of core traits in twin study

9
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The latter part of Francesca Happé’s talk reviewed and 
updated the concept of central coherence. This concept 
was put forward by Uta Frith. in her classic book Autism. 
explaining the enigma (1989) Uta Frith stated:“in the 
normal cognitive system there is a built-in propensity to 
form coherence over as wide a range of stimuli as possible, 
and to generalize over as wide a range of contexts as pos-
sible».  Weak central coherence is reflected as a processing 
style which favours segmented over holistic processing.

in 2006 Francesca Happé and Uta Frith suggested some 
modifications of the concept: Weak coherence is not a 
deficit, but a processing style or bias. it is independent of, 
but interacts with, social (e.g. Theory of Mind) deficits. 
Further, problems processing global information may be 
secondary to strength in local processing. 

resolving this question is complicated by the fact that 
many tasks confound demands, such that local processing 
superiority/bias and global processing inferiority cannot 
be untangled. For example, good performance on the em-
bedded Figures task, characteristic of ASd, may be due 
either to being good at spotting small parts, or to being 
bad at perceiving the cohering gestalt. 

There may be means to separate the effects of local bias 
and global weakness, however. Francesca Happé reported 
new studies using tasks assessing perception of fragmented 
figures, discrimination of impossible figures, and phoneme 
segmentation (work by rhonda Booth, 2006, in prep.), 
which may specifically target global integration rather 
than superior detail processing. Similarly, the drawing task 
by Booth et al. (2003) demonstrated that local superio-
rity and global deficits can be tapped independently; a 
drawing may lack the global configuration in spite of no 
evidence of a local bias, or vice versa. 

A separate question is whether top-down (concept-driven) 

processing influences perception of social vs. nonsocial 
stimuli to the same degree.  in other words, is ASd cha-
racterized by reduced top-down processing in general or 
more specifically in social perception (e.g. faces)? There is 
some evidence in favor of the latter view. People with ASd 
have difficulties using prior knowledge, providing top-
down cues, to perceive a face as a face. Thus, when faces 
are shown first as degraded pictures, then as complete fi-
gures, people with ASd still have problems perceiving the 
same face when presented in the form of a degraded pic-
ture. in contrast, perceiving objects from degraded pictu-
res is facilitated if the person is allowed to see the com-
plete figure first (Loth, Gomez & Happé, 2010). 

implications of the fractionable triad approach include 
recognizing the need to assess the traits separately and 
awareness that they may occur in non-ASd individuals as 
well. Concerning the central coherence concept, newer 
views maintain that both reduced global processing and 
superior local processing are characteristic of ASd. 

references: 
Booth, r. (2006). Local–global processing and 

cognitive style in autism spectrum disorder 
and typical development. Unpublished Phd 
thesis, King’s College London, London, UK.

Booth, r., Charlton, r., Hughes, C., & Happé, F. 
(2003). disentangling weak coherence and 
executive dysfunction: Planning drawing in 
autism and attention-deficit/hyperactivity 
disorder. Philosophical Transactions of the 
royal Society of London. Series B: Biological 
Sciences, 358, 387–392.

Frith, U. (1989/2003). Autism. explaining the 
enigma. Malden, MA: Blackwell Publishing.

Happé, F. & Frith, U. (2006). The Weak Coherence 
Account: detail-focused Cognitive Style in 
Autism Spectrum disorders.  Journal of Autism 
& developmental disorders, 36, 5-25.

Loth, e., Gomez, J.C., & Happé, F. (2010). When 
seeing depends on knowing: Adults with Autism 
Spectrum Conditions show diminished top-
down processes in the visual perception of 
degraded faces but not degraded objects. 
Neuropsychologia, 48, 1227-1236. 

ronald, A., Happe, F., Bolton, P., Butcher, L.M., 
Price, T.S., Wheelwright, S., Baron-Cohen, S., & 
Plomin, r. (2006).  Genetic Heterogeneity 
between the three components of the Autism 
Spectrum: A twin study. Journal of the Ameri-
can Academy of Child & Adolescent Psychiatry, 
45, 691-699. 

Figure 2. Autistic boy with his line of toys – given as an example of the 
detail-focused cognitive style.
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anja vaskinn: review of tHe presentation by martin brüne

social cogNitioN iN 
schizophreNia

Martin Brüne, professor of psychiatry and director of the research in Cognitive 
Neuropsychiatry.

University of Bochum, Germany

Martin Brüne is a medical doctor trained in both 
neurology and psychiatry. He is a professor at the 
University of Bochum and has worked on the topic 
of social cognition in schizophrenia for a number 
of years (see i.e. Brüne, 2005). in his talk on this 
topic, he started out by stressing that the term so-
cial cognition is not particularly precise and that it 
overlaps with other constructs, such as metacogni-
tion. Also, theory of mind (ToM), one social cog-
nitive domain which has received much attention 
in the schizophrenia field during the last years, is 
not included in the perhaps most common defini-
tion of social cognition which was put forth by 
Leslie Brothers in 1990: “Social cognition is the 
processing of any information which culminates in 
the accurate perception of the dispositions and in-
tentions of other individuals”. ToM, or mentalizing 
ability, was given particularly attention during 
Martin Brüne’s talk. 

The initial part of the talk focused on the “social 
brain hypothesis” and evolutionary aspects of so-
cial cognition. The first scientific paper to deal with 
ToM did not focus on humans. Premack & Woo-

druff (1978) asked whether the chimpanzee has a 
ToM and can infer the mental state of a human 
being. The answer is that they can. However, al-
though experimentally hand reared chimpanzees 
are able to understand the intention of others; they 
cannot in general pass false belief tasks or under-

Martin Brüne

From Martin Brüne s lecture
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stand fairness. Thus, there is something uniquely 
human to ToM. Brüne claimed that ToM develo-
ped through human evolution due to increasing 
social complexity of the environment, and that the 
evolved function of ToM is to predict or even ma-
nipulate the behaviour of others which will subse-
quently lead to social success. An example of one 
evolved cognitive mechanism is the detection of 
cheaters or free-riders. The capacity to detect a 
cheater depends on social cognitive abilities such 
as inferring what is on another person’s mind and 
to evaluate the truthfulness of that person’s actions. 

From this Martin Brüne went on to the neural cor-
relates of social cognition. The amygdala, the orbi-
tofrontal cortex and the ventromedial prefrontal 
cortex are central brain areas for this type of cog-
nition. He gave us arguments for the importance 
of studying social cognition in schizophrenia, such 
as mounting evidence that ToM deficits in schizo-
phrenia are trait-like (Janssen et al., 2003) and re-
minded us of the clinical importance of social cog-
nition in schizophrenia through its role as a 
predictor of functioning. The explained variance 
ranges from 20 to 50 % depending on the study. 
A recent meta-analysis investigating the predictive 
validity of neurocognition and social cognition 
found that both types of cognition are powerful 
predictors, with social cognition, especially ToM, 
possibly overriding neurocognition in importance 
(Fett et al., 2010). 

Brüne presented some preliminary evidence of so-
cial or mirror neuron dysfunction in schizophrenia: 
one study has found atypical facial mimicry reac-
tions in people with schizophrenia when observing 
emotions in others (Varcin et al., 2010). 

To end his talk, Martin Brüne drew our attention 
to the von economo neurons (also called spindle 
cell neurons) located in the anterior cingulate cor-
tex (ACC), parts of the insula and in the dorsola-
teral prefrontal cortex. Their density is known to 
depend on human age, and they have been claimed 
to play a specific role in social information proces-
sing. in a recent study Brüne and collegues (2010) 
examined the density of these neurons in the ACC 
in persons with schizophrenia and found it to be 

positively correlated with age of onset and negati-
vely correlated with duration of illness. The authors 
speculated that this could implicate the von econ-
omo neurons in the ACC in both neurodevelop-
mental as well as neurodegenerative processes in 
schizophrenia.

in his talk, Martin Brüne was able to convey to his 
audience both the importance of social cognition 
in schizophrenia, as well as how social cognition 
constitutes a primary asset of what it means to be 
human through his focus on evolutionary theories.
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The concept of the “executive functions” of the frontal 
lobe originated in neuropsychological studies of neurolo-
gical populations in humans aimed at determining the 
roles of the frontal lobes in cognition. it is an umbrella 
term for a very wide range of abilities that enable us to 
adapt new ways of behaving. Since many, if not most, 
social situations are “novel” in the  sense that they are not 
exactly the same as previously encountered, it is not sur-
prising if deficits in executive function have effects upon 
social behaviour. Moreover, some aspects of frontal lobe 
function seem dedicated to social and emotional behavi-
our. However, research  into frontal lobe executive func-
tions and investigations in the field of social cognition 
have historically developed largely independently. But 
recent years have seen the importing of many of the proce-
dures and techniques from human neuropsychology into 
fields relevant to understanding social cognition, and vice-
versa. The most obvious of these relates to the study of 
cognition in autism spectrum disorders (ASd) and other 
developmental conditions. At the head of this advance lies 
the huge recent step forward in our understanding of a 
large part of the brain: rostral prefrontal cortex (approxi-
mating BA 10).

We now know that rostral PFC supports processing rela-
ting to a wide variety of cognitive abilities which are cri-

baseD on abstract

executive fuNctioNs of 
the froNtal lobe

Paul W. Burgess, Professor in cognitive neuroscience, University College London

tical to competence in everyday life. These include multi-
tasking and prospective memory, high-level memory 
control (e.g.) source and context memory, metacognition, 
social cognition (including some forms of mentalizing), 
and dealing with “open-ended” situations. recent evi-
dence from Professor Burgess’ lab and others shows that 
these abilities can be impaired independently from “iQ” 
and many other mental capacities. The new methods de-
veloped at Professor Burgess’ lab in order to investigate 
competence in these domains, ostensibly for neurological 
populations, are now starting to be applied to the study 
of atypical development in children. As this occurs, it is 
becoming clear that people with ASd often show disrup-
tion of the abilities supported by rostral PFC. However, 
this disruption cannot be captured within a “deficit mo-
del”. instead, it is characterised by abnormal variation 
which might be the hallmark of a disruption in the co-
urse of functional specialisation of this brain region. This 
kind of interaction between the methods and theories 
prevalent in the two erstwhile separate fields (neuropsy-
chology and developmental psychology), typified by the 
emerging field of social neuroscience, promises to radi-
cally change practice in both fields.

Paul Burgess
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essi Viding’s research combines cognitive experimental 
measures, twin model-fitting, brain imaging and genoty-
ping in order to study different developmental pathways 
(environmental and genetic) to persistent antisocial beha-
viour. 

The aim of her talk was to explore whether genetic vulne-
rability may underlie neurocognitive ‘abnormalities’ as-
sociated with psychopathic traits. More specifically, her 
research focuses upon whether children with callous-une-
motional traits are at risk of developing psychopathy as 
adults?

Antisocial behaviour has been divided into different sub-
types of which callous-unemotional traits are seen as a 
sub-typing index, and growing evidence indicates that 
children with conduct problems/callous-unemotional 
traits show more severe behavioural problems than chil-
dren who ‘only’ have conduct problems. The children with 
callous-unemotional traits are also more likely to have 
long term difficulties and may be resistant to traditional 
interventions (Frick & Viding, 2009). 

tine wøbbe: review of tHe presentation by essi viDing

developmeNt of the 
psychopathic braiN

essi Viding, Phd., research department of Clinical, educational and Health Psycho-
logy, division of Psychology and Language Sciences, University College of London.

The children with both conduct problems and callous-
unemotional traits have been shown, in several studies, to 
have problems with recognising emotions such as fear and 
sadness, both vocally and visually, in others (Blair & Vi-
ding, 2008). These children are also poor at recognising 
others’ (and their own) distress and guilt, but appear to 
have good mentalising skills otherwise. From a behaviou-
ral perspective there is reasonably good evidence that 
callous-unemotional traits may characterize a subgroup of 
children with conduct problems. one of the central qu-
estions for research is the respective contribution of heri-
table and environmental factors in the development of 
antisocial behaviour.

research into genetic influences is primarily based on the 
classical twin design, where greater resemblance is expec-
ted in monozygotic twins than in dizygotic twins (this 
then allows for shared and non-shared environmental in-
fluence to be identified). essi Viding and her colleagues 
look at callous-unemotional traits in the Twins early de-
velopment Study. They found that the relationship bet-
ween callous-unemotional traits and conduct problems is 
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primarily heritable both across the normal distribution 
and at the extremes of the distribution at 7 years of age 
(Viding, Frick & Plomin, 2007). Non-shared environ-
ment has also been found to play a role (Viding et al., 
2005).

Further research into whether there is a difference in the 
origin of conduct problems between children with and 
without callous-unemotional traits (differentiated by the 
use of SdQ Conduct Problems scale) demonstrated a 
stronger genetic influence in the group of children with 
callous-unemotional traits as opposed to children with 
conduct problems but without callous-unemotional traits 
(the groups were also controlled for variance shared with 
hyperactivity). 

The first genome-wide association study of children with 
conduct problems and callous-unemotional traits has ge-
nerated a list of SNPs that should be followed up in sub-
sequent studies, but none have so far reached genome-
wide significance (Viding et al., 2010). 

early callous-unemotional traits are associated with later 
psychopathology. This was shown by Fontaine et al. 
(2010) who found that elevated callous-unemotional traits 
are related to increased levels of behavioural difficulties 
and family risk factors at 7 years of age as well as higher 
levels of conduct problems and hyperactivity at 12 years. 
Viding and her colleagues argue that clinical approaches 
aimed at reducing psychopathology in children would 
benefit from an assessment of callous-unemotional traits, 
given their reliable association with later psychopathology. 
Furthermore, sex differences appear relevant in understan-
ding how patterns of stable high callous-unemotional 
traits emerge; meaning that trajectory membership may 
be influenced by different etiological factors in girls.

overall, the existing research into genetics and callous-
unemotional traits supports that antisocial behaviour in 
the presence of callous-unemotional traits is strongly he-
ritable and, as stated, that early callous-unemotional traits 
are associated with later psychopathology.

Finally, essi Viding gave an overview of research into neu-
roimaging data on conduct problems/callous-unemotional 
traits. it is known that patients with amygdala damage 
have poor conditioned emotional responses and poor fear 
recognition - so do adult psychopaths and children with 
conduct problems/callous-unemotional traits (Blair & 
Viding, 2008). Marsh et al. in 2008 found lower amyg-
dala reactivity to fearful emotional faces in adolescents 
with callous-unemotional traits as compared with healthy 
comparison adults and adolescents with AdHd. Jones et 

al. (2009) replicated this study with seventeen boys with 
a mean age of 11 years with conduct problems and cal-
lous-unemotional traits and thirteen comparison boys of 
equal age. They found that relative to the comparison 
group, the boys with conduct problems and elevated levels 
of callous-unemotional traits manifested lesser right amyg-
dala activity to fearful faces. The findings from these two 
studies are in line with data from adults with psychopathy 
and suggest that the neural substrates of emotional im-
pairment associated with conduct problems/callous-une-
motional traits are present already in childhood.

it has also been shown in brain imaging that structural 
brain data is suggestive of aberrant development of brain 
regions implicated in social cognition including orbito-
frontal and cingulate cortices (de Brito et al., 2009), and 
that brain structural differences associated with conduct 
problems/callous-unemotional traits may represent inter-
mediate phenotypes (rijsdijk et al., 2010). 

essi Viding pointed out that many questions in research 
on the “development of the psychopathic brain” remain 
unanswered. Amongst them are (i) What genes are invol-
ved in vulnerability to conduct problems/callous-unemoti-
onal traits? (ii) How specific are the brain endophenotypes 
to conduct problems/callous-unemotional traits? (iii) Are 
the intermediate phenotypes stable across time? (iv) Are 
biomarkers (genes/brain measures) predictive of long term 
outcome and treatment response?

A considerable future challenge is also to gain a better 
understanding of environmental contingencies and de-
velopment. 
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in her talk at the 10th Nordic Meeting in Aalborg 2010, 
Simone G. Shamay-Tsoory presented recent studies ex-
ploring the neural bases of competitive emotions. Alt-
hough the neural correlates of basic emotions, such as fear, 
anger, happiness and disgust, have been extensively docu-
mented in the literature (Phan, Wager, Taylor, & Liber-
zon, 2002), the neuroanatomical correlates of competi-
tive emotions have only recently started to receive 
attention. 
First, Shamay Tsoory presented findings from a lesion 
study conducted in her lab. The study explored the notion 
that the understanding of social competitive emotions is 
particularly impaired in patients with ventro-medial (VM) 
prefrontal lesions. Shamay-Tsoory and colleagues (2007) 
speculated that the ability to understand competitive 
emotions, such as Schadenfreude and envy, is related to 
broader mentalizing and perspective-taking capacities and 
therefore that lesions in the VM prefrontal cortex may 
impair the ability to understand these emotions. in order 
to examine this hypothesis, patients with lesions in the 
VM prefrontal cortex completed the ‘Yoni’ task. This com-
puterized task is based on another task previously descri-
bed by Baron-Cohen et al. (1995), which involves the 
ability to judge mental states on the basis of verbal and 
eye gaze cues (the ‘Charlie’ task). The task was modified 
by adding social competitive conditions for envy, Schad-

the Neural bases of 
competitive emotioNs

Simone G. Shamay-Tsoory, Professor of social neuroscience
director of the Social and Affective Neuroscience Lab at Haifa University.

enfreude, and identification. The results supported the 
aforementioned hypothesis by showing selective impair-
ment in recognizing Schadenfreude and envy, but not 
identification, in patients with VM prefrontal cortex 
damage (Shamay-Tsoory, Tibi-elhanany, & Aharon-Pe-
retz, 2007). 
A later study by Shamay-Tsoory and colleagues (2008) 
examined the ability of individuals with Asperger syn-
drome (AS) and high functioning autism (HFA) to recog-

Figure 1. overlap map of VM prefrontal lesions 

nize social comparison based emotions that involve the 
perception of an emotional interaction between two cha-
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racters. in order to test the ability of individuals with AS/
HFA to understand Schadenfreude, envy, and identifica-
tion, the aforementioned ‘Yoni’ task was used. The results 
showed that while individuals with AS and HFA showed 
no difficulty on basic ToM conditions, they were impaired 
in their ability to identify envy and Schadenfreude. in 
addition, the ability to recognize these emotions was re-
lated to their scores on a self-rating scale of perspective-
taking ability and the ToM task. 
recently, a functional magnetic imaging study was con-
ducted by Shamay-Tsoory and colleagues (dvash et al., 
2010). The study examined the emotional and neural cor-
relates of upward social comparison (comparison with 
those who have more) and downward social comparison 
(comparison with those who have less). The task used was 
a computerized game in which a reward was presented 
either absolutely (alone) or relatively (in comparison to 
another). The results showed that comparisons of the ac-
tivations between an actual gain and a relative gain (when 
the subject won more or lost less money than the other 
putative player) suggests that even when a person loses 
money, merely adding information about another person’s 
greater loss may increase ventral striatum activations to a 
point where they resemble those of an actual gain. in other 
words, even a loss may seem like a gain when compared 
with another’s greater loss. Likewise, winning money eli-
cited activations in the ventral striatum that resembled 
those of an actual loss when compared to another’s greater 
gain. That is, even a gain may seem like a loss when com-
pared with the other’s greater gain. These results support 
the role of the ventral striatum in competitive emotions 
and suggest that an absolute gain is processed in a similar 
pattern as relative gain and an absolute loss is processed 

Figure 2. envy!

similarly to relative loss. Furthermore, the results indicated 
an increased activation in the medial prefrontal cortex and 
temporal poles in relative outcome events as compared to 
absolute outcome events. The importance of these areas 
for mentalizing about other people’s minds has previous-
ly been demonstrated (Gallagher & Frith, 2003), and their 
involvement in relative reward points to a role for the 
mentalizing network in competitive emotions. 
exploring the neurochemical bases of competitive 
emotions, Shamay-Tsoory proposed a role for the oxyto-
cinergic system in mediating these emotions. Contrary to 
the prevailing belief that the oxytocinergic system is in-
volved solely in positive cooperative behaviors, Shamay-
Tsoory presented findings from a recent study showing 
that oxytocin plays a key role in a wider range of social 
emotion-related behaviors (Shamay-Tsoory et al., 2009). 
in this study subjects played the game of chance described 
earlier (dvash et al., 2010), following the administration 
of oxytocin or a placebo. While the oxytocin had no effect 
on feelings toward colors or on general mood, increased 
ratings of envy and Schadenfreude were reported. These 
results suggest that the oxytocinergic system is involved 
in modulating envy and Schadenfreude. Thus, it is pro-
posed that the oxytocinergic system is responsible for mo-
dulating the salience of social agents in social contexts. As 
such, the administration of oxytocin may evoke a wide 
range of emotions and behaviors related to social beha-
vior and parenting, such as trusting collaborators, attack-
ing potential intruders, and competing with rivals.
in summarizing these results, Shamay-Tsoory proposed 
that the mentalizing network (through the mPFC and TP) 
and reward system (through the ventral striatum) process 
competitive emotions, and that the oxytocinergic system 
is involved in mediating these emotions. 
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The presentation emphasized the importance of mu-
sic in relationship to an attribute of behaviour which 
would seem unique to humans, namely that of emoti-
onal crying. The approach taken were from neuroa-
natomical and evolutionary perspectives, discussing 
the development of crying as a form of communica-
tion in ancestors of Homo sapiens, noting some neu-
roanatomical developments in the human brain 
which would seem to distinguish it from that of our 
nearest living primate ancestors, which may explain 

baseD on abstract 

music, belief aNd the 
social braiN

Michael r. Trimble, emeritus professor in behavioural neurology, institute of Neuro-
logy, Queen Square, London

the development of emotional crying.

The presentation then returned to music, and the 
relationship between psychiatric illness and creative 
abilities in relationship to poets and musicians. Neu-
roanatomical associations between the non-dominant 
hemisphere of the brain, psychiatric illness and crea-
tivity were outlined, linking the artistic expressions 
of such creativity with the early development of reli-
gion, again from an evolutionary perspective.

Michael Trimble
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The human brain undergoes tremendous develop-
ment in childhood and adolescence, along with the 
emergence and improvement of cognitive and beha-
vioral skills. development of better neuroimaging 
techniques and tools for analysing images of the brain 
now yield new possibilities for studying brain de-
velopment. recent neuroimaging studies have shown 
that the volume of the cerebral cortex increases in 
preschool years, before later volumetric reductions 
set in. dramatic developments also occur in white 
matter, which consists mainly of myelinated long-
distance nerve fibers.

baseD on abstract

NeuroimagiNg of the 
developiNg braiN

Kristine B. Walhovd, professor in neuropsychology, University of oslo

Kristine Walhovd: Brain areas adversely affected by prenatal opiate exposure.

The brain is largely unmyleinated at birth, and my-
elin growth is an important part of brain develop-
ment that continues well into adulthood. How does 
development of cognitive abilities follow the matu-
ration of specific brain structures as measured by 
neuroimaging techniques, in particular morphome-
tric and diffusion tensor imaging (dTi) measures? in 
addition to normal development of brain and cogni-
tion, neuroimaging studies of how risk factors such 
as prenatal substance exposure may alter the develo-
ping brain and later cognitive skills, were also discus-
sed.
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The development of the social brain relies 
crucially on the early parent-infant rela-
tionship and these social pleasures have 
been shown to strongly influence future 
levels of pleasure and well-being. The talk 
discussed how social pleasures and in par-
ticular the early parent-infant relationship 
are related to other fundamental pleasures. 
The talk further outlined the evolving na-
ture of the relationship, starting with basic 
orienting and recognition processes, and 
culminating in the infant’s attainment of 
higher socio-emotional and cognitive ca-
pacities.

baseD on abstract 

fiNdiNg pleasure iN the braiN
Morten Kringelbach, Senior research fellow, department of psychiatry, 

University of oxford 

Key social and affective interactions, such 
as communication, cooperative play and 
the establishment of specific attachments 
propel the development of the parent–in-
fant relationship. overall, the talk discus-
sed how this research can help find more 
effective ways of alleviating the lack of 
pleasure, anhedonia, in mental illness both 
acutely and longer-term.

suggesteD reaDing

M. L. Kringelbach & K. C. Berridge 
(eds.) (2010). Pleasures of the 
brain. oxford University Press.

Morten Kringelbach
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Frontotemporal dementia (FTd) is an umbrella 
term for a diverse group of neurodegenerative dis-
orders that primarily affect the frontal and anterior 
temporal lobes of the brain. Most patients with 
FTd undergo dramatic changes in their persona-
lity and become socially inappropriate, impulsive 
or emotionally blunted, while some lose the ability 
to use and understand language. 
FTd is the second most common cause of neuro-
degenerative dementia among young and middle-
aged people, with Alzheimer’s disease being the 
most common among all age groups. The neuro-
pathology of FTd is extremely complex, and there 
is no simple association between the clinical phe-
notype and the underlying pathology. Genetic fac-
tors play an important role in FTd, and a family 
history of dementia can be found in 30-40% of the 
cases.

in his presentation at the 10th Nordic Meeting in 
Neuropsychology, Christopher Kipps first gave an 
overview of the current understanding and classi-
fication of FTd. Three main clinical subtypes of 
FTd are proposed: The frontal or behavioral vari-

jette stokHolm: review of tHe presentation by cHristopHer m. kipps

impairmeNt iN social 
cogNitioN is the core of 

froNtotemporal demeNtia 
Christopher M. Kipps, Neurological Centre, Southampton University

ant of FTd characterized by the typical behavioral 
changes associated with frontal damage and two 
language variants, together classified as primary 
progressive aphasias: Semantic dementia and pro-
gressive non-fluent aphasia. 

Patients with the behavioral variant of FTd 
(bvFTd) typically become apathetic and less em-
pathetic. They lose interest in other people and 
withdraw from social interaction. They tend to ne-
glect responsibilities, self care and social rules, and 
they often develop stereotypic and ritualistic beha-
viors such as watching TV or eating according to 
certain rules. disinhibition due to impulsivity and 
poor judgment is common and may be expressed 
in tactless or socially inappropriate behavior. Very 
few patients with bvFTd are aware of the changes, 
and most will deny or minimize complaints put 
forward by their relatives. Some, however, admit to 
difficulties in concentration or memory, or they 
may present with diffuse somatic complaints. The 
early symptoms of bvFTd are often mistaken for 
depression, but the lack of negative emotions and 
subjective complaints is important in distinguish-

Jette Stokholm Christopher M. Kipps
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ing bvFTd from depression. Also, relatives to pa-
tients with bvFTd very often describe personality 
changes that manifest as selfishness and insensiti-
vity to other’s feelings, which is seldom (if ever) the 
case in depression. 

The two language variants of FTd are very diffe-
rent in their clinical presentations. Semantic de-
mentia (Sd) refers to a syndrome characterized by 
gradual loss of semantic memory but preserved 
episodic memory. Loss of semantic memory mani-
fests in a gradual thinning of the patient’s vocabu-
lary. Speech remains fluent and grammatically in-
tact, but with a profound lack of nouns. As the loss 
of words reflects an underlying loss of semantic 
knowledge, word comprehension is also affected, 
and despite intact perceptual abilities there is a ge-
neral loss in object recognition and knowledge 
about the use of objects (associative agnosia). Pati-
ents with Sd typically complain of the loss of me-
mory for words, but many have a more general 
feeling of having “forgotten everything”.

Patients with progressive non-fluent aphasia 
(PNFA) present with a history of isolated difficul-
ties in language production. Typically patients 
complain of word finding difficulties, and their 
speech is slow and accompanied by pauses when 
they try to retrieve words. Semantic as well as pho-
nological errors are frequent, and in some cases 
sentence construction is abnormal. Also repetition 
of multisyllabic words is typically impaired. Pati-
ents seldom have difficulties understanding simple 
words, but formal testing shows difficulties under-
standing more complex language structures. Their 
personality, behavior and other cognitive functions 
are unaffected for the first many years of the disea-
se.

Clinical presentations are seldom pure. Few pati-
ents present with a clinical picture that clearly fit 
into one of the three boxes, and several symptoms 
are shared across the different variants. Patients 
with the behavioral variant of FTd often also have 
language impairments, and most patients with se-
mantic dementia exhibit changes in personality and 
behavior. 

While diagnosis is usually easy in the more advan-
ced phases of the disease when many abnormal 
features are present, it can be extremely difficult to 
diagnose FTd in the early phases. Many patients 

with bvFTd go through several neurologic, psy-
chiatric and neuropsychological assessments in the 
first years of the disease without this leading to the 
correct diagnosis. 

Kipps pointed out that this might be due to two 
problems: 
1) That the current diagnostic criteria for FTd 
need to be revised as only few patients exhibit all 
the core features early in the disease. it’s also a ma-
jor problem that the current criteria are purely de-
scriptive and extremely difficult to operationalize.
2) That the traditional methods of testing for cog-
nitive deterioration might not be appropriate for 
assessment of early bvFTd. Many of these patients 
are able to perform within normal range on the 
traditional tests for executive dysfunction, as their 
pathology is primarily localized in the medial and 
orbital areas of the frontal lobe. Tests sensitive to 
deficits in social cognition and emotion processing 
seem to be of much greater relevance, but few such 
tests are available for clinical use at present. 

suggesteD reaDings:
Hodges, J.r. (ed.)(2007). Frontotemporal 

dementia syndromes Cambridge: Cambrid-
ge University Press, 

Kipps, C.M., et al. (2008). Neuropsychology 
of frontotemporal dementia. G. Golden-
berg, B.L. Miller, (eds.) Handbook of 
clinical neurology, Vol. 88 (3rd series): 
Neuropsychology and behavioral neuro-
logy. Amsterdam: elsevier 

Kipps, C. M., Nestor, P. J., Acosta-Cabrone-
ro, J., Arnold, r., & Hodges, J. r. (2009). 
Understanding social dysfunction in the 
behavioural variant of frontotemporal 
dementia: the role of emotion and sar-
casm processing. Brain, 132, 592-603.

McKhann, G. M., Albert, M. S., Grossman, 
M., Miller, B., dickson, d., & Trojanow-
ski, J. Q. (2001). Clinical and pathologi-
cal diagnosis of frontotemporal demen-
tia: report of the Work Group on 
Frontotemporal dementia and Pick’s 
disease. Archives of Neurology, 58, 
1803-1809.

Neary, d., Snowden, J. S., Gustafson, L., 
Passant, U., Stuss, d., Black, S. et al. 
(1998). Frontotemporal lobar degenera-
tion: a consensus on clinical diagnostic 
criteria. Neurology, 51, 1546-1554.

22



i - 13

iN
V

iT
ed

 SPeA
K

er
S

Working memory is the ability to keep infor-
mation in mind for a brief period of time, 
typically a few seconds. in daily life, we use 
working memory to remember plans or in-
structions of what to do next, and for control-
ling attention. Lower working memory is as-
sociated with distractability, and deficits in 
working memory is a key deficit in attention 
deficit/hyperactivity disorder (AdHd). 

Klingberg and collaborators have developed 
and tested a computerized method for trai-
ning working memory. Several studies have 
shown that working memory can be impro-
ved by this method, and that this decreases 
the symptoms of inattention. This has now 
been confirmed by several, independent stu-
dies. Klingberg and collegues have also shown 
that training of working memory increases 

baseD on abstract 

traiNiNg aNd plasticity of 
workiNg memory

Torkel Klingberg, professor of cognitive neuroscience, Karolinska institute

brain activity in frontal and parietal regions, 
and is associated with changes in the density 
of dopamine d1-receptors in the cortex.

Training of working memory might thus be 
a nonpharmacological way to address a key 
cognitive dysfunction of AdHd and thereby 
significantly and sustainably reduce the inat-
tentive symptoms of this disorder. 

Future questions concern which other cogni-
tive functions that can be trained, and how 
strong transfer is between functions. Training 
of inhibitory functions has given negative re-
sults, but one study with training of non-
verbal reasoning in 4-year old children shows 
evidence of transfer to non-trained reasoning 
tasks as well as working memory.

Torkel Klingberg
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Finding putative neural correlates of the self has been 
one of the holy grails for the aspiring generation of 
brain mappers. This move is not unproblematic. ”Sel-
ves” are not trivial things to identify, and the various 
paradigms employed come with particular problems 
and possibilities that tie in with age-old discussions 
in Western philosophy and psychology (Zahavi & 
roepstorff, in press). However, it is characteristic that 
most of these experiments and approaches have taken 
for granted and hence explored a universalistic con-
ception of self-hood. in that respect, the search for 
the neural correlate of the self is similar to the many 
other searches for neural correlates that are currently 
ongoing.

This assumed universality has recently been questio-
ned by developments in the emerging Cultural Neu-
roscience field, a research endeavour that attempts to 
explore systematic differences in brain activity bet-
ween people coming from different parts of the world 
(Chiao, 2009). one of the foremost researchers in 
the field, the Chinese cognitive neuroscientist Shihui 
Han from Beijing University, gave a keynote lecture 
at the 10th Nordic Meeting in Neuropsychology.

anDreas roepstorff: review of tHe presentation by sHiHui Han

cultural selves, eNcultured 
braiNs

Shihui Han, department of Psychology, Peking University

As in much other research in the field, Shihui Han 
takes his starting point in Markus and Kitayama’s 
(1991) neo-classic suggestion that there are large 
scale differences between cultures in how ‘the self ’ is 
conceived, experienced and enacted. A key distinc-
tion here is a difference between ‘independent’ and 
‘interdependent’ views of the self. People with inde-
pendent selves tend to view the self as an autonomous 
entity separating from others and to behave according 
to their own internal attributes and thoughts. The 
interdependent view of selves, on the other hand, 
emphasizes the interconnectedness of human beings 
along with contingencies between the individual’s 
behaviour and the thoughts and actions of others 
(Zhu et al., 2007). 

Professor Han’s first major contribution to this field 
was an elegant cultural extension to one of the neo-
classic studies in the neuroscience of the Self (Zhu et 
al., 2007). Kelley et al. (2002) had used an adjective 
ascription task in an fMri experiment to suggest that 
self-related activities may involve a fairly distinct set 
of brain regions, including in particular parts of the 
medial prefrontal cortex (MPFC). in the study, par-
ticipants decided whether particular adjectives were 
good descriptions of either themselves or a famous 
person.
 
Han and colleagues made a cross-cultural version of 
this by scanning both Chinese and Western students 
in Beijing, and they also included an additional con-
dition where people had to relate the adjectives to 
their mother (Zhu et al., 2007). in the critical com-
parison between relating to the mother and relating 
to the self, the authors could not find significant dif-
ferences in MPFC activity in the Chinese students, 
whereas the Western students showed significantly 
more MPFC activity in the ‘mother’ condition. This 
was interpreted in accordance with the Markus and 
Kitayama distinction, that Western students, with an Western and Chinese concepts of Self.
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independent view of self, would neurally differentia-
te self from mother, whereas to the Chinese students 
the pattern of activity to self and close others in med-
ial prefrontal cortex appeared comparable, perhaps 
reflecting a more interdependent self-construal. 

This finding could be interpreted as an instance of 
cultural determinism, where the surroundings ‘create’ 
the persons. However, in an important follow up 
study, Han and colleagues examined whether cul-
tural priming could shift the MPFC activity to close 
others between a “self ”-related and a “distant other”-
related pattern. For this study, they went to Hong 
Kong to study students who had been exposed to 
both “english” and “Chinese” impressions during 
their upbringing. indeed, they found that exposing 
the participants to simple icons of ‘western’ culture 
would increase self-mother differences in MPFC, 
while priming with icons of Chinese culture decrea-
sed neural differentiation of mother and self in 
MPFC. This finding, supported also by  ‘bi-cultural’ 
work in the US (Chiao et al., 2010), suggests  that 
also at a neural level, cultural self construals are con-
text dependent and may be flexibly adapted to parti-
cular settings. 

Such dynamic patterns of self-construals were further 
pursued in two experiments where Han and collea-
gues studied Buddhist and Christian communities in 
China. Here they also found divergent neural pat-
terns of activity in the trait adjective task (Han et al., 
2008, 2010). These findings led Shihui Han to con-
clude in Aalborg that “Neural mechanisms of self-
related processing can be different between human 
communities within distinct cultural environments, 
reflecting the neural consequences of divergent cul-
tural experiences and values”. 

The findings from Shihui Han and others in the 
grow ing Cultural Neuroscience community are in-
triguing demonstrations that neither ‘human nature’ 
nor ‘brain acitivity’ are absolute givens.  This provides 
novel ways to examine how particular (cultural) ex-
periences may shape behaviour and brain activity, and 
it suggests that the human ability to react to particu-
lar contexts can be traced even at a neural level. The 
developments leave a number of questions open. 
Should these differences be understood at the level of 
particular patterns of practice (roepstorff et al., 
2010), do they carry a genetic component (Chiao & 
Blizinsky, 2010), and more generally, what are the 
underlying individual differences within and between 
groups, and to what extent can they be dynamically 
modified, both in normal cognition and during va-
rious cognitive and mental disorders?

on another and very important level, the (re)disco-
very of culture-cognition interactions may provide 
an important case for a general discussion of human 
universality and relativity in the years to come, and 
it is likely that ‘the brain’ is one of the key arenas for 
this debate to take place (roepstorff, 2011; Smith, 
2011a, 2011b). 
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Chris Frith has been a leading force in social cog-
nitive neuroscience since its beginning and a na-
tural choice for the final lecture at the conferen-
ce. He was asked to sum up both the field and 
the conference, as well as to give his personal 
perspective of the future.

vibeke bliksteD: review of tHe presentation by cHris fritH

the social braiN: summiNg up 
aNd lookiNg ahead

Chris Frith, Professor emeritus, Wellcome dept. of Cognitive Neurology, institute of 
Neurology, Queen Square, London.

According to Frith, social cognition may be seen 
as a particularly complex aspect of cognition, i.e. 
information processing. in this sense, all cogni-
tion may be relevant for social cognition. For 
example, at this conference Burgess and Kipps 
talked about the importance of executive func-
tions in social behaviour. Macrae showed how 

Chris Frith
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gender stereotyping depends upon early visual 
object recognition processes. Kringelbach told us 
about the importance of the reward system for 
social development. Shamay-Tsoory talked about 
how the rewards of others are incorporated into 
the basic reward system. This means that in some 
sense the so-called social brain is in fact the en-
tire (human) brain, and future research should 
focus on how the brain processes specific kinds 
of social cognition. We need to specify in what 
way different kinds of social cognition are asso-
ciated with different brain systems. it is also ne-
cessary to make a distinction between implicit 
and explicit processes (as done at this conference 
by Macrae, U. Frith, Siebner, and Brüne).  

Social cognition is not only a human phenome-
non. it has been observed even in very primitive 
species, such as sticklebacks, where it helps the 
individual animal to learn from others and to 
function socially within the group (Galef & La-
land, 2005). The question remains, however, 
whether there are aspects of social cognition that 
are unique to humans. only in such a case would 
these depend on new regions of the brain and 
novel forms of computation, as was pointed out 
by Jack in the ‘interacting minds’ symposium.

The research regarding the neural basis of social 
cognition has concentrated on two major proces-
sing systems in the brain: The mirror system and 
the mentalising system.

tHe mirror system
The mirror system is related to the ventral pre-
motor cortex and the rostral part the inferior pa-
rietal lobule (Figure 1; rizzolatti & Fabbri-de-
stro, 2008). These regions are activated largely 
without consciousness when we observe another 
person acting, as well as when we act ourselves. 
This can be described as social contagion. The 
overall function of this system is to favour the 
aims of the group over those of the individual.

it has been shown that we have a tendency to 
spontaneously mimic other peoples’ facial expres-
sions, which can be measured as distinct facial 
electromyographic reactions in the emotion rele-
vant facial muscles. However, we also show the 
same response to facial stimuli of which we are 
not conscious (dimberg, Thunberg, & elmehed, 
2000). imitating facial expressions such as fear 
and disgust is a way of preparing ourselves for 
danger: fear enhances vigilance (Susskind et al., 
2008). At this conference, Viding told us how 
expression of fear also can elicit prosocial beha-
viour in others. Touch sensations have also been 
shown to be contagious and to occur uncons-
ciously (Blakemore et al., 2005). However, the 
intensity of the contagion depends on whether it 
is about an in-group to which you can relate, or 
an out-group to which you do not feel any con-
nection. This means that the behaviour of so-
meone from another culture than your own will 
not be contagious (as shown by Han and his col-
leagues, Xu et al., 2009).
 
A recent study has indicated that reward areas of 
the brain are also activated when others agree 
with us (Campbell-Meiklejohn et al., 2010). Si-
milar effects were demonstrated at this confe-
rence in Shamay-Tsoory´s research on competi-
tive emotions. These mechanisms of emotional 
and motor contagion help us align with the 
group and prime group goals rather than selfish 
interests (van Baaren et al., 2004).  However, 
even though mimicking other people enhances 
prosocial behaviour, it may weaken abilities de-
pendent on theory of mind, e.g. detect deception 
in other people (Stel, van dijk, & olivier, 2009). 
Contagion helps us behaving in a group oriented Figure 1. The mirror system for action (rizzolatti & Fabbri-destro, 

2008)
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Figure 2. The mentalising system (Blakemore, 2008)

manner, but it interferes with recognizing beha-
viour and intentions of others when these differ 
from the common group behaviour.

tHe mentalising system
The mentalising system is related to the medial 
prefrontal cortex, the amygdaloid region, the su-
perior temporal sulcus, the temporo-parietal 
junction and the basal temporal cortex (Figure 2; 
Blakemore, 2008). it involves perceiving the 
mental states of self and others and allows for 
optimisation of collaborative interactions. Some 
aspects of the mentalising system also function 
unconsciously. For example we have an automa-
tic tendency to track the knowledge of other 
people (Samson et al., 2010). even 13 months 
old babies are able to take account of false beliefs 
(Surian, Caldi, & Sperber, 2007) as related by 
Uta Frith at this conference. At age four this abi-
lity has developed further so that the child is 
aware of differences in knowledge and how this 
determines behaviour. 

How does the mentalising system work? one 
suggestion is that we guess the goals of other 
people and then predict their actions by running 
a simulation in our own motor system (Kilner, 
Friston, & Frith, 2007). When people do not act 

as expected (a prediction error), we must modify 
our assumptions. examples of this mechanism of 
top-down control based on prediction errors were 
given at this conference by Macrae and Happé. 
However, social interaction is a complicated 
process because while you are making predictions 
about other people, so are they about you! This 
leads to a recursive process whereby i have to 
think about what you think about me. For exam-
ple Shihui Han showed how the concept of self 
is also influenced by what other people think of 
us. When intention prediction errors occur, 
higher activity may be seen in the right STS (Pel-
phrey, Morris, & McCarthy, 2004). 

in contrast, when people need to mentalize in 
order to solve a task, studies reveal higher activa-
tion in mPFC and dLPFC (Hampton, Bossaerts, 
& o´doherty, 2008). Computations regarding 
influences of both your own and other people’s 
actions on performing a task can be applied to 
the non-social domain as well. This point was 
made by Burgess and Kipps at this conference. 
Thus, this may not be an example of a uniquely 
social form of cognition. one possibly uniquely 
human form of social cognition is revealed by our 
recent study of interacting minds. optimal per-
formance in this collaborative task requires me-
tacognition (the ability to introspect on one´s 
performance) and full communication between 
the partners (Bahrami et al., 2010). 

concluDing remarks
While the contagious mirror system primes 
group-oriented goals and optimises interaction, 
the mentalising system keeps track of the know-
ledge and goals of others when these are different 
from our own. Thus, these two systems may be 
fundamentally in conflict and mutually inhibi-
tory. Human social interactions typically involve 
recursive representations of the mental states of 
self and others, but it may be that consciousness 
only breaks into social interactions when we need 
to explain to others the reason why we act as we 
do (based on knowledge and intentions). This 
process optimises social interaction and is uni-
quely human. it also creates culture and cultural 
differences.
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introDuction:
early-onset schizophrenia (eoS) is an illness with 
greater clinical severity and poorer outcome than the 
adult-onset form of the disorder, and it occurs in ap-
proximately 4% of all schizophrenia cases  (Cannon 
et al., 1999). The clinical presentation of eoS is cha-
racterized by insidious onset and predominant nega-
tive symptoms (Hollis, 2000). These features, to-
gether with premorbid impairment which also 
characterizes this group (McClellan, Breiger, Mc-
Curry, & Hlastala, 2003), are the best predictors of 
a continuing diagnosis of schizophrenia, a more se-
vere clinical course (Werry, McClellan, & Chard, 
1991; eggers & Bunk, 1997) and poor long-term 
outcome (Alaghband-rad et al., 1995; Tolbert, 
1996). in addition, the eoS-group is characterized 
by premorbid neurodevelopmental abnormalities 
(Nicolson & rapoport, 1999), developmental devi-
ance (Hollis, 1995; Vourdas, Pipe, Corrigall, & Fran-
gou, 2003) and seem to have poorer treatment effects 
of antipsychotic medication (Hollis, 2000).
From research on adult-onset schizophrenia (AoS), 
we do know that cognitive impairment is a core feat-
ure of schizophrenia. Cognitive deficits are predictors 

of both poor functional outcome and prognosis 
(Green, Kern, Braff, & Mintz, 2000; Leung, Bowie, 
& Harvey, 2008). Cognitive deficits are also prevalent 
in the eoS group (oie & rund, 1999; Ueland, oie, 
inge Landro, & rund, 2004; Fagerlund, Pagsberg, 
& Hemmingsen, 2006), but is examined to a much 
lesser extent. 
due to the lack of studies in this area, it has been 
hard to establish a typical, distinct neuropsychologi-
cal profile in the eoS group. A major problem in 
establishing a profile of cognitive deficits in eoS is 
the use of different NP test batteries across different 
studies making direct comparisons difficult.
The lack of a consensus core battery to evaluate cog-
nitive functioning has hampered both possibilities to 
compare findings across the now numerous studies 
on cognition in AoS and the development of treat-
ments. This is one of the main reasons behind the 
National institute of Mental Health ‘‘Measurement 
and Treatment research to improve Cognition in 
Schizophrenia’’ (MATriCS) initiative, which aimed 
at developing a consensus cognitive battery for use in 
clinical trials in schizophrenia (Kern et al., 2008). 
The MATriCS group has identified 7 cognitive do-
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mains that are dysfunctional in schizophrenia and 
thought to be a core feature of the disorder. The MA-
TriCS test battery covers these domains and seeks 
to be a gold standard for measuring cognition in schi-
zophrenia.
We wanted to examine the neuropsychological pro-
file in the eoS group, using the MATriCS battery.

metHoDs:
We examined 31 eoS patients and 67 healthy con-
trols. exclusion criteria were known brain injury or 
neurological diseases, or an intelligence quotient (iQ) 
below 70. 
The patients were interviewed by clinical psycholo-
gists, and diagnoses were established using the 
Structural Clinical instrument of diagnosis for 
dSM-iV Axis i disorders (SCid-i), modules A–d. 
Psychopathology was assessed using the Positive and 
Negative Syndrome Scale (PANSS) and the Global 
Assessment of Functioning Scale.

Neurocognitive assessment was done using the MA-
TriCS battery with the addition of iQ tests. The 
cognitive domains and their neuropsychological tests 
are as follows:

intellectual function
Wechsler adult intelligence scale (WASi)
speed of processing
Trail making Test A
Category fluency
Brief Assessment of Cognition in schizophrenia
(BACS): Symbol-Coding 
Attention / vigilance
Continuous Performance Test—identical Pairs 
(CPT- iP) 
Working memory
Wechsler Memory Scale (WMS-iii): Spatial Span 
Letter-Number Span 
verbal learning
Hopkins Verbal Learning Test—revised (HVLT-r)
visual learning
Brief Visuospatial Memory Test—revised (BVMT-
r) 
reasoning and problem solving
Neuropsychological Assessment Battery : Mazes
social Cognition
Mayer-Salovey-Caruso emotional intelligence test 
(MSCeiT)

results:
We found that adolescents with schizophrenia were 
significantly more impaired than healthy control sub-
jects on every measure, except social cognition. The 
differences are largest on the domains verbal learning, 
visual learning, and working memory. As a group, the 
patients performed between 0.8 and 1.8 Sd below 
the control group.
The z score profile on the MATriCS battery is pre-
sented above, and  shows that there was a clear dif-
ference in performance pattern across groups.

Discussion:
We found a general and explicit cognitive deficit in 
the patient group. our findings of impairments in all 
4 higher order neurocognitive domains (executive 
function, working memory, visual learning, and ver-
bal learning) support other studies implicating both 
frontal and temporal hippocampal involvement in 
the pathophysiology in schizophrenia.
There were no differences between the groups in so-
cial cognition, as measured by the MSCeiT.  This 
could possibly be explained by test characteristics, as 
the MSCeiT was made for the adult population. The 
situations described in the test vignettes are far from 
adolescent every day life.
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Phd candidate (dobbelkompetanse-prosjekt) and clinical 
psychologist Mari Strand is part of the Mood and Cogn-
tive Function Group (MCF) at the University in Bergen, 
lead by associate professor Åsa Hammar. Hammar has 
been working with research on Major depressive disorder 
and cognitive functions for more than a decade. Her doc-
toral thesis (Hammar, 2002) had a focus on cognitive 
function in depression, where she followed patients from 
acute phase and into symptom recovery. The findings con-
cluded that certain cognitive functions remained impaired 
six months following acute phase of depression, despite 
symptom reduction. Questions related to the understan-
ding of how these functions develop over time, has initia-
ted several doctoral projects, including the present project.

The present project has included 30 patients suffering 
from recurrent Major depressive disorder and 30 mat-
ched healthy subjects. All participants have been examined 
with standardised tests and experimental paradigms at 
three test occasions (acute phase, 9 month and 24 month 
follow up) The project has generated a considerable 
amount of data and several papers have been published 
(Hammar et al. 2010; Hammar et al. accepted; Schmid 
et al submitted). Mari Strand has a special field of interest, 
and focuses on Mdd and processing of emotional infor-
mation during symptom recovery in her Phd project.

There are several ways to study emotional information 
processing, both verbally and pictorially. one way to 
study this processing has been to incorporate facial images 
in experimental designs. Studies using such designs have 
found that patients have responded significantly different 
towards negative emotional information (sadness) than 

emotioNal iNformatioN 
processiNg duriNg recovery 

from mdd
Mari Strand, Clinical Psychologist, Phd candidate, iBMP, University of Bergen, 

Norway
e-mail: mari.strand@psybp.uib.no

healthy controls, and in addition report less bias towards 
positive emotional information (Bouhuys, 1999; Gotlib, 
et al., 2004; Hale, 1998; Joorman & Gotlib, 2006). Some 
studies report that this bias towards negative visual infor-
mation remains in symptom reduction (Bouhuys, 1999; 
Joorman & Gotlib, 2006; Suslow, 2004). Karparova et al. 
found, however, that patients reported no particular bias 
towards negative information (Karparova et al., 2005). 
emotional information processing during recovery is thus 
still not fully understood and needs further investigation.              

A visual search paradigm was developed as a way to inves-
tigate cognitive functions (Hammar, 2002), and this pa-
radigm was further developed by including emotional 
stimuli. The visual search paradigm including emotional 
information is based on Anne Treismans paradigms of 
visual search (Treisman, 1988). The stimulus material in-
cluded in the test was taken from the FeeST collection 
of stimulus material, which is based on ekman and Frie-
sens facial images of basic emotions (Young, et al., 2002). 

results from the visual search test indicated that even 
though patients and controls were similar in their way of 
responding to emotional information in a visual search 
paradigm, the depressed patients had longer rTs the more 
depressive symptoms they reported, and there was a sig-
nificant relationship between symptom load and rT, when 
there were positive and negative emotions involved simul-
tanously, however, not when neutral information was in-
volved.

Secondly, we have carried out a study, using a translated 
version of an emotional Stroop design developed by dr 
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Mike oram at the University of St. Andrews, Scotland. 
The emotional Stroop task has traditionally been a copy 
of the original Stroop task often used in neuropsycholo-
gical testing, however, with the exception that the words 
have had an emotional valence. A rather constant finding 
has been that acutely depressed patients have been more 
sensitive to words with negative content, and that this has 
increased response time compared to healthy controls. The 
emotional Stroop task used in this project does not only 
have words included as stimuli, it also incorporates facial 
images, developed at the Perception Lab, at the Univer-
sity of St. Andrews. Colour is thus not a feature in this 
test. The task was to identify if a word or face shown si-
multaneously on the screen is positive or negative. We 
have hypothesised that we would see an effect of facial 
emotions on word processing and that emotional and ver-
bal congruency will yield shorter response time than when 
being incongruent, and that inhibiting incongruent 
emotions will increase response time. Furthermore, we 
expect that there will be a significant difference between 
patient and control groups regarding inhibition of nega-
tive emotions. A pilot study was conducted during the 
spring of 2010, on a small group of students. We have 
later this year conducted the main study on a group of 20 
patients with Mdd in recovery and 20 matched controls, 
and we are now analyzing the data in cooperation with 
dr. oram at the University of St. Andrews. This collabo-
ration will continue during 2011, and the plan is to pre-
sent the results from these studies during the coming year.
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The present Phd- project is one in four Phd projects in 
the Bergen Mood and Cognitive Function Group (MCF) 
lead by associate professor Åsa Hammar, institute of Bio-
logical and Medical Psychology (iBMP), University of 
Bergen, Norway. Together these four longitudinal projects 
cover different phases of depressive episodes, from first 
episode of depression to an 8-10 year follow up of patients 
experiencing recurrent episodes. The four sub studies are 
designed to answer questions and gain further knowledge 
about Mdd individually. in addition, they all have a 
strong clinical focus and foundation in the same empirical 
tradition, making comparisons across studies possible. 
Cognitive impairment in the acute phase of recurrent Ma-
jor depressive disorder (Mdd) has frequently been do-
cumented in the literature in the past decade (see reviews 
Austin, Mitchell & Goodwin, 2001; Hammar & Årdal, 
2009; rogers et al. 2004). Further, there has been a gro-
wing focus on how the cognitive impairment develops 
over time, and on how it relates to reduction of depres-
sive symptoms (Hammar & Årdal, 2009). important fac-
tors to consider when investigating cognitive functioning 
in Mdd patients is that findings suggest that cognitive 
impairment worsens for every episode of depression 
(Brown, rush & Mcewen, 1999; Sweeney, Kmiec & Kup-
fer, 2000) and that the impairment observed in the non 
symptomatic phase is related to number of previous epi-
sodes of depression (Kessing, 1998). in addition, previous 
findings suggest that subtypes of depression show different 
patterns of cognitive profiles (elliot, 2002). However, lon-
gitudinal studies are few and divergent with respect to 
inclusion criteria and cognitive domain of interest. 
The aim of the ongoing Phd- project is to assess the role 

iNhibitioN iN major 
depressive disorder- iN 

recurreNt- aNd first treated 
episode patieNts

Marit Schmid, Psychologist and Phd- student, iBMP, University of Bergen, Norway
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of diagnostic subtype on cognitive functioning in patients 
with Mdd, both in the acute phase of illness, and in 
relation to symptom reduction. The main focus in the 
present project is the inclusion of a subgroup of patients 
that experience a major depressive episode for the first 
time in their lives. This subgroup of patients is seldom 
investigated in the literature, and following this group of 
patients over time may provide valuable knowledge about 
factors that contributes to relapse and recurrence often 
seen in this patient group. The project is now in the 
process of including an individually matched control 
group to the subgroup of patients that experience their 
first episode of Mdd. 
Focusing on the cognitive function of inhibition, results 
from a longitudinal study of 24 recurrent Mdd patients, 
and preliminary results regarding the ability to inhibit in 
a group of 24 patients that experience their first episode 
of Mdd, were presented at the 10th Nordic Meeting in 
Neuropsychology, 15-18 august 2010, in Aalborg, den-
mark. 
impairment in inhibition in recurrent Mdd has been 
reported in longitudinal studies of various time spans, 
both in the acute phase and in phases of symptom reduc-
tion and recovery (Biringer et al., 2005; Hammar et al., 
2009; Trichard et al., 1995; Årdal & Hammar, 2010). 
These studies may indicate that impaired inhibition is a 
prolonged or a stable cognitive impairment, contributing 
to the high relapse risk seen in this patient group. Ho-
wever, to our knowledge, the cognitive function of inhi-
bition has not previously been investigated in patients 
experiencing a first episode of Mdd.
inhibition can be understood as a cognitive process which 
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controls that unwanted internal or external stimuli do not 
compete for resources in a limited capacity system (Go-
hier et al., 2009; Joormann, Yoon & Zetsche, 2007). de-
pressed patients are characterized by rumination of nega-
tive thoughts and negative self-evaluation. Joorman and 
colleagues (2007) postulate in a review on cognitive inhi-
bition in depression that the inability to inhibit irrelevant 
stimuli may represent an underlying cognitive impairment 
which contributes to sustained negative thoughts and ru-
mination. An inability to inhibit negative thoughts may 
represent an important vulnerability factor that can cause 
enhanced risk of relapses and recurrences. 
To measure inhibition, the Color- Word interference Test 
from The delis Kaplan executive Function System (d-
KeFS) (delis et al., 2001) was administrated. The Color-
Word interference Test is a version of a Stroop like para-
digm typically used to investigate inhibitory capacity. it 
contains four conditions. in the first condition the subject 
is to name the ink colors of color patches. in the second 
condition, the subject is to read color words written in 
black. This condition measures the automatic response of 
reading. in the third condition, the subject is asked to 
inhibit reading the colour words but to name the incon-
gruent ink colour the words are written in, and thereby 
inhibit the automatic response of reading. in the fourth 
condition, the subject is asked to inhibit reading the co-
lour words but to name the incongruent ink colour the 
words are written in, except reading the colour words 
when the words are presented within a frame. in the fo-
urth condition, the ability to inhibit an automatic respon-
se of reading and the ability to shift mental set (mental 
flexibility) are measured. 
The results show that in a group of recurrent Mdd pati-
ents the ability to inhibit was impaired compared to the 
control group in the acute phase of illness (Hammar et 
al., 2010). interestingly, the results showed that this im-
pairment was still present in the 9 month follow-up as-
sessment, despite significant symptom reduction. Further, 
the results showed that the patients showed an individu-
ally stable level of performance on this task, both in the 
acute phase of illness and after symptom reduction, indi-
cating that an inability to inhibit may represent a stable 
individual deficit across the time period from initial tes-
ting to the follow-up assessment for the patient group 
(Schmid et al., in revision) This pattern could be interpre-
ted to represent a vulnerability trait for recurrent depres-
sion. However, in order to fully understand this relation-
ship, more studies are needed which longitudinally 
investigate the cognitive function of inhibition in sub-
groups of Mdd patients.
The preliminary results regarding inhibition in the sub-
group of first episode Mdd patients showed that this 
patient group was not impaired compared to the recurrent 

group and the control group in the acute phase of illness. 
However, this subgroup of Mdd patients was not com-
pared to an individually matched control group. For the 
presentation, this subgroup was compared to the recurrent 
group and this group’s corresponding control group, who 
differ significantly from the first episode group on impor-
tant confounding variables such as iQ and age. To gain 
valuable information concerning cognitive functioning in 
the first episode group, an individually matched control 
group must be recruited. The present Phd-project will 
continue the inclusion of a control group, and follow this 
subgroup of patients in a one year follow- up assessment. 
in addition, an expanded follow up assessment of the pa-
tient and the control group is planned in the future.
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Subjects with major depressive disorders, bipolar 
disorder, schizophrenia and borderline persona-
lity disorder often have difficulties in cognitive- 
and emotional regulation, and research from 
Norway on these topics will be presented at the 
Symposium. impairment in executive Functio-
ning (eF) in the acute phase of recurrent Major 
depressive disorder (Mdd) is well documented. 
However, only few studies have investigated eF 
in Mdd during the first depressive episode, and 
findings are inconclusive. Further, previous stu-
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NeurocogNitioN aNd 
emotioNal processiNg iN 

psychiatric disorders
Merete Glenne Øie and erik Hessen (organizers)

dies suggest that cognitive impairment worsens 
for every episode of depression. The aim of an 
ongoing study is to assess the role of diagnostic 
subtype on performance in eF in patients with 
first episode Mdd (Fe) and patients with recur-
rent Mdd (rC). Marit Schmid presented preli-
minary results from the study “executive func-
tioning in patients with First episode Major 
depression and in patients with recurrent Major 
depression”. Understanding how depression af-
fects basic processing of emotional information 

SY
M

Po
Si

U
M

S - 1

40



is important in the understanding of acute de-
pression and how it affects patients socially. 
Furthermore, it is important to obtain a better 
understanding of the recovery from depressive 
symptoms, and how patients’ basic processing of 
social cues in the surroundings changes in this 
phase.
Mari Strand presented data from the study 
“emotional information processing in Major de-
pressive disorder” and a summary of this presen-
tation is included. 
Carmen Simonsen discussed how neurocognition 
and psychosocial function varies across and with-
in bipolar disorder and schizophrenia. 
early-onset schizophrenia is rare, and the course 
of illness is characterised by an insidious onset, 
poorer cognitive function and poorer outcome 
compared with the adult-onset group. They are 
often less motivated and become easily tired du-
ring assessment. Thus, it is of importance to have 
a well-designed neuropsychological battery, and 
to select the right measures when assessing these 
patients. Aina Holmén focused on the characte-
ristics of cognitive deficits in adolescents with 
schizophrenia. A summary of her presenation is 
included. executive functioning has been identi-
fied to constitute a selective deficit in a neuropsy-

chological profile analysis in patients with BPd. 
Vegard Øksendal Haaland focused on possible 
associations between emotional dysregulation 
and neuropsychological performance in patients 
with BPd. More specifically, associations bet-
ween emotional dysregulation and working me-
mory, executive functioning, social cognition, 
and autobiographical memory was discussed.
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1. Strand, Mari; Phd fellow, Psychologist, Marit 
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Frontotemporal dementia (FTd) is an umbrella term for a diverse group of neurodegenerative disorders that prima-
rily affect the frontal and anterior temporal lobes of the brain. Most  patients with FTd undergo dramatic changes in 
their personality and become socially inappropriate, impulsive or emotionally blunted, while others lose the ability to 
use and understand language. The symposium gave an introduction to different aspects of FTd.

autHors:
1. Stokholm, Jette; Neuropsychologist, Copenhagen: From Pick´s disease to frontotemporal dementia.
2. Kipps, Christopher; Md,Phd: Clinical presentations of frontotemporal dementia.
3. Johannsen, Peter; Md, Phd, Copenhagen: Patoanatomical and genetic aspects of frontotemporal dementia.
4. Gade, Anders; Senior lecturer, Copenhagen: FTd-3: A danish variant of frontotemporal dementia.
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Multiple lines of evidence from animal and human rese-
arch relate the neurotransmitter serotonin to aspects of 
emotions, personality and social behaviour, and this neu-
rotransmitter system is targeted in drug treatment of 
mood and anxiety disorders. A major research program in 
Copenhagen (Cimbi) focuses on the neural bases - sero-
tonin in particular - of personality dimensions that pre-
dispose individuals to affective and substance use disor-
ders. This symposium dealt with highlights from both this 
research program and from a large SSri treatment study, 
and preliminary analyses of social cognitive measures from 
both of these research programs were included as well. 
Projections from the raphe nuclei in the brainstem (fi-
gure 1) reach most of the brain, where serotonin acts to 
modulate neural processing. it is an exceedingly complex 
system, as there are more than a dozen subtypes of sero-
tonin receptors, which seem to have separate functions. 
early indicators of its role in social functions include stu-
dies in the vervet monkey (raleigh et al., 1991, 1996). 
Treatment with enhancement or conversely reduction of 
serotonergic activity determined social status (when it was 
uncertain with the dominant male removed), and in this 
situation eventual acquisition of dominance was preceded 
by an early increase in prosocial behaviour. observational 
studies indicated that prosocial behaviours are related to 
high 5-HT2A receptor density in orbitofrontal and med-
ial prefrontal cortex, and in amygdala. These and related 
results from humans (e.g. Knutson et al., 1998) form part 
of the basis for current research and hypotheses (Gade).

symposium 3

serotoNiN, emotioNs aNd 
the social braiN 

Anders Gade (organizer)

The Cimbi studies have used many of the same measures 
across various clinical groups and their matched controls, 
including structural Mri-imaging, PeT-studies of the 
serotonin transporter and a receptor (e.g., the 5-HT2A or 
5-HT4 receptor), neuropsychological tests, personality 
inventories, and social cognitive measures. The ligand used 
for measurement of the 5-HT2A receptor is [18F]altan-
serin. An image based on this ligand is shown in figure 2, 
which shows that the receptor is found in widespread 
areas of cortex. We have not seen gender differences in 
5-HT2A-binding, but there is a strong age effect with 
decreased binding with increasing age. 
in amnestic mild cognitive impairment (MCi), we found 
a significant global reduction of 20-30% in 5-HT2A bin-
ding in most neocortical areas. This early reduction in 
5-HT2A binding may contribute to the neuropsychiatric 
symptoms, in particular depression and anxiety, in early 
Alzheimer’s disease (Hasselbalch et al., 2008). 
Putative measures of personality related to serotonin are 
moderately genetically determined, and it was thus of in-
terest to study the heritability of measures of serotonergic 
activity, including the 5-HT2A receptor. in 24 subjects, 
six monozygotic and six dizygotic twin pairs, we found 
intraclass correlations of .87 in monozygotic and of .67 
dizygotic twin pairs in regional binding potential values 
(lumped over regions of interest). This is shown in figure 
3, which also includes test-retest correlations for compa-
rison. 
in vivo cerebral 5-HT2A receptor binding was related to 
the outcome of personality assessment in a large group of 
normal subjects. We found a positive relation between 
5-HT2A binding in fronto-limbic areas of the brain and 
the Neo-Pi-r personality dimension of neuroticism 
(Frøkjær et al., 2008). This relation was strongest for the 
facets of vulnerability and anxiety. We have confirmed this 
relation in an independent sample of normal subjects with 
or without a high risk for depressive disorder (twins with 
a co-twin with or without depression). This study also 
indicated that familial risk and neuroticism interact in 
their relation to fronto-limbic 5-HT2A receptor binding 
(Frøkjær et al., 2010). (Moos Knudsen).

Figure 1. Schematic overview of the origin and course of prefrontal 
serotonergic projections (drawing: Jens Bøgeskov. With permission)
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Figure 2. [F18]altanserin distribution shows that the 5-HT2A receptor 
binding is highest in cerebral cortex (Adams et al., 2004). 

Figure 3. The diagrams show the relation between regional binding 
potential in (A) the same subjects (test-retest; r=.93), (B) monozygotic 
twin pairs (r=.87), and (C) dizygotic twin pairs (r=.67). The symbols 
indicate different regions of cortex: temporal, parietal, occipital, fron-
tal, orbitofrontal, and anterior cingulate. Note that although indivi-
dual differences are considerable, monozygotic twin resemblance is 
almost as high as the reliability of the measurement. From Pinborg et 
al. (2008).

The SSri trial concerned healthy first-degree relatives of 
patients with depression. it was conducted as a triple-
blinded controlled trial with a total of 80 participants 
randomised to either escitalopram 10mg/d or placebo for 
four weeks, and the study protocol was published prior to 
the conclusion of data acquisition (Knorr et al., 2009). 
The main outcome was the cortisol response in a combi-
ned dexamethasone corticotropine releasing hormone test. 
Neuropsychological and social cognitive tests as well as 
personality measures were also applied before and after 
treatment. This study is unique in being both the largest 
study to date of normal subjects treated for an extended 
period with SSri and in concerning normal subjects at 
risk of developing depressive disorders. The main outcome 
– HPA-axis results – was nonsignicant: no difference in 
plasma cortisol between placebo- and SSri-treated sub-
jects. (There was, however, a negative correlation between 
escitalopram concentration in plasma and change in plas-
ma cortisol). There was likewise no effect on neuropsy-
chological measures, meaning that one month of treat-
ment with escitalopram seems to be entirely without 
cognitive side effects, but also may not improve cognition. 
The only effect in personality measures found in analyses 
conducted so far was a greater change towards more 
agreeableness after escitalopram than after placebo 
(Knorr).

The social cognitive measures used in both Cimbi- and 
SSri-studies studies include emotional face recognition, 
moral reasoning, understanding of social situations, and 
a test of emotional intelligence (MSCeiT, which is also 
the topic of symposium 9B). The analyses of both datasets 
are in a very preliminary stage. in the Cimbi-studies, 109 
subjects were tested so far with both social cognitive mea-
sures and neuropsychological tests of cognition. Correla-
tions are modest, indicating that social cognition is indeed 
a domain relatively independent of executive functions 
and other cognitive functions. We have related 5-HT2A-
binding in specifically amygdala and medial frontal cortex 
(based on a priori hypotheses) to social cognitive functions 
in 30 normal subjects aged 20-40. Preliminary results in-
clude significant correlations to recognition of disgust 
(negative) and to moral behaviour (positive) as indicated 
in the Mendez et al. (2005) Moral Behavior inventory. 
The latter result is substantial and highly significant for 
medial frontal cortex (Zornhagen).

We also study serotonergic contributions to social cogni-
tive processes - specifically emotional face recognition and 
risk taking in decision making - in fMri-experiments with 
pharmacological interventions that induce acute changes 
in the serotonergic system. Subjects in these experiments 
were scanned with fMri in different ‘brain states’, i.e. 
with normal or pharmacologically modified serotonergic 
tone. The latter was obtained by an acute selective bloc-
kade of 5-HT2A receptors by the administration of ke-
tanserin.
When people make risky decisions, they tend to be more 
sensitive to potential losses than gains of similar magni-
tude. dopaminergic transmission in a ‘reward circuit’, 
including the ventral tegmental area, ventral striatum and 
medial prefrontal cortex, is generally regarded as critical 
for risky decision making. However, dopaminergic signa-
ling may be influenced by serotonergic neurotransmission. 
We studied the modulatory effect of serotonin in 20 nor-
mal subjects by examining the effects of acute 5-HT2A 
blockade on regional activity and connectivity during a 
gambling task. Ketanserin induced changes in neural 
processing of negative outcomes, and the subjects became 
more loss avoidant. This was correlated with activity in 
the medial prefrontal cortex and a decreased coupling bet-
ween ventral striatal areas and medial prefrontal cortex.
in a similar study, we studied the response in fronto-lim-
bic circuits to emotional (fearful and angry) faces compa-
red to neutral facial expressions in a gender discrimination 
paradigm. This is a well-known procedure which reliably 
activates e.g. amygdala and orbitofrontal cortex. We hy-
pothesized that blockade of 5-HT2A receptors would 
reduce the orbitofrontal response, since this area has a 
high receptor density and is known to be involved in the 
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evaluation of socially relevant stimuli. This was indeed the 
case, whereas the amygdala activation was not reduced. 
However, we also found an interaction of the 5-HT2A 
binding potential (established in a separate PeT-experi-
ment) and the ketanserin occupancy with a positive cor-
relation with amygdala activation and functional connec-
tivity. Thus, these results point to a role of serotonin, 
particularly in the medial orbitofrontal cortex, in emotio-
nal processing of faces with negative valence (Siebner).

iowa Gambling Task is a measure of decision making un-
der ambiguity. This test first became known because it 
proved to be sensitive to ventromedial prefrontal lesions 
and formed part of the basis of the ‘somatic marker’ hy-
pothesis of decision making (Gade, 1997). it has since 
been shown that it is sensitive to impulsivity in many 
other clinical conditions with symptoms indicative of poor 
decision making in personal and social situations. Such 
decisions may be made, it has been argued (see also the 
fMri study above, and Øfsti, 2010), in a balance between 
an ‘impulsive’ reward-based dopaminergic system and a 
‘reflective’ serotonergic system. We addressed this ques-
tion in the final presentation of the symposium. The 80 
participants in the SSri trial (see above) also performed 
the iowa Gambling Task before and after either escitalo-
pram or placebo. Both groups performed well before and 
after the intervention, and there was no difference bet-
ween change means of the two groups in advantageous 
and disadvantageous choices. (Øfsti).

in conclusion, serotonin is indeed involved in emotional 
processing and social behaviors, and this involvement se-
ems to a large extent to depend on the 5-HT2A receptor 
in fronto-limbic areas, i.e. ‘the social brain’. Some of the 
effects of serotonin on emotions and social behaviour may 
seem subtle, consistent with a modulatory rather than a 
direct role for the behaviour in question. No general the-
ory of serotonin function is agreed upon, and serotonin 
plays a role in many other functions besides those of the 
social brain. Yet for an understanding of its role in depres-
sion, anxiety and impulsivity disorders, further elucida-
tion of serotonergic function in the social brain seems to 
be the way forward.
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decisions in simians. in A.r.damasio, H. dama-
sio, & Y. Christen (eds.), Neurobiology of 
decision-making (pp. 63-82). Berlin: Springer.

Øfsti, L. (2010). decision making: The significance 
of cognition, emotion, and impulsivity. Køben-
havns Universitet, institut for Psykologi 
(Thesis). [http://gade.psy.ku.dk/
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Traditionally, pain has been considered a pattern of 
convergent activity within part of the somatosensory 
cortex that deals with the exteroceptive sense of touch 
(Craig 2003). Pain is mostly caused by a direct acti-
vation of the nociceptive system, which is relayed 
through this part of the somatosensory cortex. How-
ever, this view is contradicted by the fact that pain 
can also occur without any excitation of nociceptors 
(i.e.: such as phantom pain) and the excitation of 
nociceptors does not always result in the sensation of 
pain (i.e.: emphatic responses to pain). Converging 
evidence shows that human pain experience is a mul-
tidimensional experience manifesting sensory-discri-
minative, cognitive-evaluative, and affective-motiva-
tional components, resulting in the pain system being 
one of the most complex human perception systems. 
As Craig (2003) recently underlined, pain is an enig-

symposium 4

Neuropsychological 
aspects of paiN

Laura Petrini, organizer of the symposium

matic feeling that can be distinct from all other sen-
ses since it is multifaceted. Pain perception is highly 
subjective and its presence is modulated by a series 
of psychological factors (attention, distraction, anxi-
ety, catastrophizing, coping etc.). Pain must be un-
derstood not only as physiological phenomenon but 
also as psychological phenomenon. Specifically, pain 
represents a perceptual process associated with cons-
cious awareness, selective abstraction, ascribed mea-
ning, appraisal, and learning (Melzack and Casey, 
1968). emotional and motivational states are central 
to understand its nature (Price 2000). 
The international Association for the Study of Pain 
(iASP) provides the following definition: “Pain is an 
unpleasant sensory and emotional experience asso-
ciated with actual or potential tissue damage, or de-
scribed in terms of such damage”. However, no defi-
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nition of pain has ever encompassed all its 
manifestations or been scientifically complete (Ti-
engo 2003). 
The present symposium addresses how both the in-
teroceptive (the sense of physiological condition of 
the body) and the exteroceptive (cutaneous mecha-
noreception and proprioception) components of pain 
are combined together in the unitary perception of 
pain. The research and the experimental studies pre-
sented in this symposium are all conducted at the 
Center for Sensory-Motor interaction, Aalborg Uni-
versity. These studies focus on three phenomena: (a) 
graphesthesia; (b) mirror and (c) thermal grill illusi-
ons.

tHe pHenomenon of grapHestHesia in tHe 
nociceptive system
The phenomenon of graphestesia in the nociceptive 
system was investigated in order to understand the 
extent of the exteroceptive properties of the pain sys-
tem. in fact, the pain system is often thought of as 
being crude and inaccurate compared to the tactile 
system. it has even been argued that pain is based on 
internal perceptions like our mood and to less extent 
on activation of sensory pathways. There are however 
several reports failing to show differences in the ac-
curacy of painful and tactile sensory tasks, such as 
localizing a single stimulation point on the skin. A 
more complex sensory ability is the recognition of 
numbers being “written” on the skin; an ability 
known as graphesthesia. in this study, we tested grap-
hesthesia in the pain system by heating the skin with 
a moving infrared laser beam and compared it to 
graphesthesia in the tactile system. Numbers were 
“written” on the forearm and the abdomen of healthy 
young volunteers. The aim of the study was to com-
pare the exteroceptive capabilities of the tactile and 
nociceptive systems. We found that subjects perfor-
med the painful graphesthesia task better than chan-
ce, but not as well as they performed the tactile grap-
hesthesia task. The tactile graphesthesia tasks were 
performed with 89% (82–97%) correct responses on 
the forearm and 86% (79–94%) correct responses on 
the abdomen. Tactile graphesthesia tasks were signi-
ficantly better than painful heat graphesthesia tasks 
that were performed with 31% (23–40%) and 44% 
(37–51%) correct responses on the forearm and ab-
domen, respectively. This could in part be explained 
by our finding of wider two-point discrimination in 
the pain system. it does however indicate that the 
painful information changing over time and place 
when writing a number remain intact from the pe-

riphery to the centers in the brain recognizing the 
numbers even though the painful and tactile infor-
mation ascends through different pathways (dahl-
Mørch et al. 2010).
 
psycHological factors involveD in tHe 
mirror box illusion 
Mirror box therapy is a relatively new treatment, 
which has been successfully used in both upper and 
lower limb patients to help reduce pain (e.g. chronic 
regional pain syndrome, and phantom limb pain), 
and visual hemineglect. in the “mirror box” para-
digm, the affected limb is placed on one side of the 
mirror, out of view, and the healthy limb is placed so 
that the subject can see its reflection (ramachandran 
et al. 1995; 2009; Flor 2008). By observing the re-
flection of the healthy limb moving in the mirror, a 
visual illusion is created and the patient experiences 
having two healthy limbs. The illusion can be so 
strong, that the subjects have reported being able to 
“see through” the mirror’s surface, in which case the 
subjects feels as if the mirrored image is part of his/
her own body. in this respect, the strength of the il-
lusion may be connected with the sense of ownership 
to the mirrored limb (Tsakiris et al., 2006). Mecha-
nisms involved in the alleviation of symptoms caused 
by the mirror illusion are not well understood, and 
very limited explanation can be given when trying to 
understand individual differences in treatment out-
come and in how authentic the illusion feels, despite 
patients having similar injuries. This suggests that 
there’s not only a need for a better understanding of 
how the body and the brain interact, but also a better 
understanding of how personality factors contribute 
to the susceptibility to the mirror box illusion, and 
finally how the illusion affects different patient 
groups, so that we might come closer to understan-
ding who will benefit and who would not. in the 
present study, we investigate tactile acuity, body ow-
nership and inner representations of the body in a 
group of healthy volunteers before, during and after 
being exposed to a mirror illusion that distorted the 
image of the left hand by enlarging or decreasing its 
size. The illusion was induced using an augmented 
reality technology. The aim was to optimize the me-
thodology of the mirror illusion, to study the possible 
relationship between the sense of ownership, the limb 
size and the strength of the illusion. our results show 
that cognitive representations of the body can be mo-
dulated strongly by the visual modality. Furthermore, 
the augmented reality design appears more effective 
than the classical mirror design. 
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tHe role of sensory anD perceptual 
integration in tHe tHermal grill illusion
Thermal Grill illusion (TGi) is an illusion introduced 
for the first time by a physiologist Thunberg in1896 
showing that spatially interlaced warm (40ºC) but 
no-painful and cold (20ºC) but no-painful stimuli 
induce a paradoxical sensation of strong heat 
comparable to the burning sensation that commonly 
accompanies cold pain. despite the studies on the 
topic (Craig and Bushnell, 1994; 1996; Green 2002; 
Fruhstorfer et al., 2003; Bouhassira et al., 2005; 
defrin et al., 2008; Li et al., 2009), the underlying 
neurophysiological mechanisms of TGi are not 
completely understood. Neither if the illusion 
produces a painful burning perception. in fact, 
contradictory and not uniform results emerge from 
attentive analyses of the literature (Craig and 
Bushnell, 1994; 1996; Bouhassira et al., 2005; 
Fruhstorfer et al., 2003 ). Nevertheless, the thermal 
grill illusion has an important relevance in the study 
of pain since it can provide a unique tool to study the 
central basis of pain perception. it has a physiological 
relevance since it underlines the interactions between 

pain and thermal integrations. Additionally, it has 
also a neuropsychological relevance; if pain sensation 
can be produced by innocuous stimuli then pain 
experience involves more than the stimulation of the 
receptors in the skin, consequently pain is an active 
product of the mind and the result of a 
multidimensional experience. 
our research has investigated the phenomenon of 
TGi on healthy volunteers with the aim to study the 
neuropsychological differences observed in the expe-
rience of pain illusion. For the first time we record 
electroencephalography (eeG) during the experi-
ence of thermal grill illusion. We then compared the 
brain responses of those who experience painful il-
lusion (called responders) versus those who do not 
experience painful illusion (called non-responders). 
The presence of painful TGi can be observed by 
changes in the brain oscillations over the controlate-
ral and central frontal areas. Moreover, the difference 
of baseline eeG power in Alpha2 frequency band 
(10-12 Hz) between responders and non-responders 
to thermal grill stimulation suggested that psycholo-
gical and cognitive factors such as the anxiety level or 
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attention and anticipation to pain experience may be 
among the influential factors that mediate painful 
thermal grill illusion.

conclusion
in conclusion, pain is a complex phenomenon, dis-
tinct from the classical senses because it is multiface-
ted and it is influenced by a number of factors. in the 
pain response converge both interoceptive (the sense 
of physiological condition of the body) and exte-
roceptive (cutaneous mechanoreception and propri-
oception) components. illusory phenomena might 
shed light on some of the neuropsychological mecha-
nisms that influence pain perception. 

references
Bouhassira d., Kern d, rouaud J., Pelle-Lan-

cien e., Morain F. (2005). investigation of 
the paradoxical painful sensation (« illu-
sion of pain ») produced by a thermal grill. 
Pain 114: 160-167. 

Craig A.d. (2003). A new view of pain as 
homeostatic emotion. Trends in Neuros-
cience 26(6); 303-307. 

Craig A.d., reiman e.M., evans A., Bushnell 
M.C. (1996). Functional imaging of an 
illusion of pain. Nature 384:258-260.

Craig Ad, Bushnell MC. (1994). The thermal 
grill illusion: unmasking the burn of cold 
pain. Science 265:252-255. 

dahl-Mørch C., Andersen K.o., Quevedo 
A.S., Arendt-Nielsen L., Coghill r.C. 
(2010). exteroceptive aspects of nocicep-
tion: insights from graphesthesia and 
two-point discrimination. Pain 151(1): 
45-52. 

defrin r., Benstein-Sheraizin A., Bezalel A., 
Mantzur o., Arendt-Nielsen L. (2008). The 
spatial characteristics of the painful 
thermal grill illusion. Pain 138 (3): 577-
586. 

Flor H. (2008). Maladaptive plasticity, me-
mory for pain and phantom limb pain: 
review and suggestions for new therapies. 
expert reviews Neurotherapeutics 8(5): 
809-818. 

Fruhstorfer H., Harju e.L., Lindblom U.F. 
(2003). The significance of A-delta and C 
fibres for the perception of synthetic heat. 

european Journal of Pain 7(1): 63-71. 
Green B.G. (2002). Synthetic heat at mild 

temperatures. Somatosensensory & Motor 
research 19:130-138.

Li X., Petrini L., Wang L., defrin r., Arendt-
Nielsen L. (2009). The importance of stimu-
lus parameters for the experience of the 
thermal grill illusion. Clinical Neurophy-
siology 39: 275-282. 

Melzack r. and Casey K.L.(1968). Sensory 
motivational and central controlled 
determinants of pain. A new conceptual 
model. in K. Shalod (ed.), The skin senses 
(pp.423-443). Springfield, iL: Charles C. 
Thomas. 

Price d.d. (2000). Psychological and neural 
mechanisms of affective dimension of pain. 
Science 288: 1769-1772. 

ramachandran V., rogers-ramachandran d., 
Cobb S. (1995).Touching the phantom limb. 
Nature 377:  489-490. 

ramachandran V.S., and Altschuler e.L. 
(2009). The use of visual-feedback, in parti-
cular mirror visual feedback, in restoring 
brain functions. Brain 132: 1693-1710. 

Thunberg T. (1896). Förnimmelserne vid till 
samma ställe lokaliserad, samtidigt pägäen-
de köld-och värmeretning. Uppsala Läk-
fören Förh 1: 489–495.

Tiengo M. (2003). Pain perception, brain and 
consciousness. Neurological Science 24: 
76-79. 

Tsakiris M., Hesse M.d., Boy C., Haggard P., 
Fink G.r. (2006). Neural signatures of body 
ownership: a sensory network for bodily 
self-consciousness. Cerebral Cortex 17(10): 
2235-2244. 

autHors:
1. The phenomenon of graphesthesia in the nocice-

ptive system. Carsten dahl Mørch, Ph.d., Aal-
borg University

2. Psychological factors involved in the mirror box 
illusion. Giselle Christoffersen, Cand. Psych., 
Aalborg University

3. The role of Sensory and Perceptual integration 
in the Thermal Grill illusion. Laura Petrini, 
Ph.d., Aalborg University

S - 4

SYM
Po

SiU
M

49



Schizophrenia is a very complex mental illness with dif-
ferent symptoms such as specific psychotic symptoms 
(e.g. third person hallucinations and delusions), nega-
tive symptoms (e.g. anhedonia and reduced verbal flu-
ency), formal thought disorders (e.g. neologisms and 
reduced ability for abstract thinking) and specific neu-
rocognitive deficits (e.g. reduced attention, working 
memory and executive functions).
in addition patients with schizophrenia also have com-
prehensive deficits in social cognition compared to 
healthy people, and to a larger extent than most patients 
with other mental disorders.
There is a large degree of heterogeneity among patients 
in the severity of all of the abovementioned symptoms 
and deficits.
There is growing evidence that aspects of social cogni-
tion, primarily theory of mind, may serve as a mediator 
between neurocognition and functional outcome in 
schizophrenia (Fett et al., 2010).
in 2008, the CNTriCS-initiative (Cognitive Neuro-
science Treatment research to improve Cognition in 
Schizophrenia,  from the National institute of Mental 
Health, USA) specified the following areas of social 
cognition to be of particular interest for research in 

social cogNitive deficits iN 
first-episode schizophreNia: 
implicatioNs for cogNitive 

behavioral therapy
Vibeke Bliksted, clinical psychologist, Phd student, 

Clinic for young people with schizophrenia, AarhusUniversity Hospital, denmark

schizophrenia: Theory of mind, social perception, so-
cial knowledge, attributional biases and emotion 
processing (Green & Leitman, 2008; Green et al., 
2008). These social cognitive deficits are stable regard-
less of the clinical state of patients.  in fact, a variety of 
social cognitive deficits and biases are thought to parti-
ally underlie some of the psychotic symptoms, e.g. pa-
ranoia. in current clinical practice, social cognitive de-
ficits are not routinely assessed in a valid way, and 
therefore these deficits are not taken into account when 
planning treatment strategies for patients.

There is a fairly long tradition of doing cognitive beha-
vioral therapy (CBT) in psychosis (Morrison & Barratt, 
2010). The basic assumption is that people with schi-
zophrenia are simply trying to find an explanation of 
the weird things they are experiencing due to their 
symptoms. This causes them to create bizarre beliefs, 
e.g. delusions, about themselves, other people and the 
world in general.
CBT focuses on modification of these problematic be-
liefs and thus changing the distressing emotional com-
ponents of the symptoms.
CBT is often combined with psychoeducation (which 

SY
M

Po
Si

U
M

S - 5

Vibeke Bliksted

50



involves teaching patients about the symptoms of schi-
zophrenia. Traditionally, psychoeducation and CBT 
focus primarily on positive symptoms, negative symp-
toms and to a smaller degree neurocognitive deficits, 
without including the social cognitive deficits. There is 
a need for this to be changed in the future so that both 
patients and therapists achieve a better understanding 
of the patients’ specific social cognitive difficulties and 
can take these into account when performing CBT.
 
in CBT the aim is to reduce and normalize a patient’s 
symptoms via a case conceptualization which includes 
important aspects of the patient’s past experience (e.g. 
psychiatric vulnerability, onset of symptoms and im-
portant life events). Hypotheses are then made of how 
these core features resulted in specific conditioned and 
unconditioned beliefs about the patient himself and 
other people, and how these contributed to the patient’s 
current coping strategies. in the future CBT should also 
focus on the quality of the patient’s former interperso-
nal relations trying to detect the abovementioned so-
cial cognitive deficits to get a more realistic view of the 
patient´s interpersonal abilities. This knowledge should 
influence the rest of the therapy as to whether it is a 
matter of social cognitive deficits which acquires de-
velopment of compensatory strategies or whether it is 
a matter of  problems which could be changed and 
modified via cognitive reframing.  in cognitive refra-
ming the patient´s problematic life events are analyzed 
via cognitive restructuring of the patient´s negative au-
tomatic thoughts trying to help the patient generate 
more adaptive and neutral ways of thinking of the spe-
cific event. However it is a well known fact that para-
noid patients in particular have severe difficulties with 
metacognition. in the future CBT should combine 
cognitive restructuring with psychoeducation of the 
three specific attributional errors that paranoid patients 
tend to use when analyzing life events:  1) jumping to 
conclusions, 2) bias against disconfirmatory evidence, 
and  3) personalizing bias (blaming others rather than 
situations for negative events) (Penn, Sanna, & roberts, 
2008). 

Cognitive therapists should also integrate other aspects 
of social cognitive training in therapy in order to help 
the patient compensate for recurrent interpersonal stres-
sors. relevant topics in this sense could be:  1) the point 
of view of other people may be different from your 
own; 2) people do not necessary literally mean what 
they are saying (examples are irony, humor, and sar-
casm); 3) interpretation of social interaction involves 
the tone of voice, situational context, etc. 
Also of importance is to integrate knowledge of specific 

deficits in emotional processing such as: 1) problems 
regarding recognizing sadness and fear in other people; 
2) difficulties in expressing one’s own feelings; 3) dif-
ficulties understanding and handling the feelings of 
other people.

Besides the above mentioned implications for future 
CBT treatment in first episode schizophrenia, the spe-
cific social cognitive deficts in schizophrenia also have 
implications for therapists getting more realistic expec-
tations regarding the quality of the therapeutic rela-
tionship. 
But it also raises a more general question since CBT 
therapy often is group based. Many patients are not able 
to participate in these groups or tend to participate on 
a very irregular basis. Perhaps it would be more realistic 
to focus on specialised individual treatment. The 
patient’s social cognitive deficits might mean that the-
rapeutic groups are far too stressful for many of the 
patients. 
in practice, social skills training often focuses on social 
problem solving and behavioural training based on a 
filosophy  such as “fake it till you make it”. However it 
seems that we have been far too optimistic and need to 
start psychoeducating and training patients at a much 
more basic level.
 Therefore, knowledge about the patients’ social cogni-
tive deficits should influence almost all aspects of fu-
ture cognitive treatments of schizophrenia.
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The Social Cognition and interaction Training – in 
short SCiT - is a psychosocial treatment to address 
functional impairments in patients with schizo-
phrenia.
The SCiT was developed by david roberts and 
david Penn as a group training for patients with 
schizophrenia (roberts & Penn, 2006). it focuses 
on active social cognitive processes of daily life, 
such as the effective use of social cues in real-world 
situations. This comprises the domains of emotion 
perception, theory of mind (ToM), and attributio-
nal style in ambiguous situations. The training was 
developed to improve both social cognition and 
social functioning in real life of people with schi-
zophrenia.

in a pilot study, Penn, roberts and colleagues 
(Penn et al., 2007) demonstrated in a group of for-
ensic patients with schizophrenia that SCiT was 
associated with improved emotion perception, 
theory of mind, and a reduced tendency to attri-
bute hostile intent to others, with effect-sizes being 
in the medium to large range. 
The researchers subsequently compared the effec-
tiveness of SCiT to a coping skills training for in-
patients (Combs et al., 2007). Across analyses, 
there were significant improvements in emotion 
perception, ToM, and attributions for ambiguous 
situations in SCiT participants compared to skills 
group participants, and also improvements in need 
for closure, self-reported social relationships and a 
significant reduction in the number of aggressive 
behaviours. These results were controlled for chan-
ges in psychiatric symptoms.

social cogNitioN aNd 
iNteractioN traiNiNg (scit) 

for patieNts with 
schizophreNia

d. Schaub, dipl. Psych. | LWL-University Hospital Bochum

10th Nordic Meeting in Neuropsychology, 
Aalborg, denmark, 17.08.2010

Symposium: Social cognition in schizophrenia

in another study comparing SCiT and treatment 
as usual (TAU) to TAU alone in outpatients (ro-
berts & Penn, 2009), individuals receiving SCiT 
and TAU again improved significantly in emotion 
perception relative to TAU at a medium-effect size 
level. However, stable ToM improvements could 
not be found in this sample. A large effect size in-
stead was found for the patients’ social skill perfor-
mance when belonging to the SCiT group, sug-
gesting strong improvement in social competence. 
in a first uncontrolled study in a community set-
ting (roberts et al., 2010), results revealed signifi-
cant improvements in emotion perception and 
theory of mind corresponding to effect sizes in the 
small to medium range, but no effects on attribu-
tional biases. 

A large randomized controlled trial with a longitu-
dinal design is still missing as well as further ef-
fectiveness studies. Another question not answered 
yet is whether or not there is a direct effect on so-
cial functioning, which has been measured only 
indirectly in the previous studies. Beyond, floor or 
ceiling effects of measurements concerning ToM 
and attributional bias may have prevented sensitive 
evaluation of change. 
Nevertheless, these data show that SCiT is promi-
sing in routine settings of in- and outpatients with 
psychotic disorders who seek to improve their so-
cial functioning. 

SCiT is appropriate for individuals who are at least 
18 years of age, suffering from a psychotic illness, 
and who have interpersonal difficulties as a result 
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of their illness. SCiT is designed for individuals in 
the non-acute phase of the illness, although symp-
tom exacerbations may occur. The focus on cogni-
tive and emotional aspects of interpersonal func-
tioning is especially important. SCiT is 
particularly appropriate for individuals with symp-
toms of suspiciousness and paranoia. it is less use-
ful for individuals with profound cognitive impair-
ments or for individuals with serious substance 
abuse or dependence problems.
The group therapy is administered over 20-24 ses-
sions at least once per week, dependent on the 
needs of the clients. The SCiT consists of three 
phases: (1) emotion training, (2) analysis of inter-
personal situations, and (3) integration in daily 
situations of real life.
The initial two sessions are spent building group 
alliance and introducing clients to the SCiT group 
and the concept of social cognition. After this in-
troduction, the remainder of Phase i is spent defi-
ning basic emotions, discussing the relationship 
between emotions and social situations, and iden-
tifying facial expressions of emotion. in Phase ii, 
the primary goals are learning to recognize jumping 
to conclusions and attributional biases with an em-
phasis on perceived hostile intents towards other 
people. in addition, it is aimed at searching for 
alternative explanations of negative events, perspec-
tive taking, gathering guesses by tolerating ambi-
guity, and distinguish guesses from social facts. The 
final phase of SCiT is a consolidation of skills le-
arned up to this point, and application of these 
skills to clients’ own lives. it is the most important 
section of the manual and the most challenging for 
both clients and therapists. Clients are encouraged 
to bring in problematic interpersonal situations 
and events from their lives. The group then analy-
zes the situations and develops behavioural strate-
gies based on SCiT skills.

in a first pilot study using a German translation of 
the SCiT manual, we intend to examine the effi-
cacy of the SCiT in outpatients’ daily clinical rou-
tine on health related outcome parameters such as 
psychosocial functioning. Specific attention will be 

given to patients with first-episode schizophrenia 
in comparison to chronic patients with schizophre-
nia. The study will be carried out using a randomi-
zed 2-group pre-post longitudinal design (inclu-
ding 6-month and 1-year follow-ups). Patients will 
receive either SCiT twice a week over a 10-week 
period or will get CogPack (Marker, 2007) as con-
trol condition focusing on verbal, intellectual and 
occupationally-related cognitive skills. it is expec-
ted that SCiT is superior to CogPack in terms of 
primary outcomes like theory of mind and emoti-
on perception and secondary outcomes like psy-
chosocial functioning and quality of life. 
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individuals with schizophrenia are characterized by defi-
cits in social cognition when compared to healthy control 
persons. Social cognition is an umbrella term covering 
domains such as emotion perception, theory of mind, at-
tributional bias, and social perception. Social cognition 
has been shown to be related to everyday life functioning 
in schizophrenia. Because social cognition is central to the 
disorder and impacts on functioning, several new treat-
ment programs targeting social cognition have been de-
veloped during the last years.
This symposium reviewed the literature of the mediating 
role of social cognition on the relationship between neu-
rocognition and functioning in schizophrenia. Three dif-
ferent social cognitive treatment programs were described.
Training in Affect recognition (TAr) was the first to be 
developed. its method and rationale was presented along 
with data showing that social cognitive deficits are reme-
diable through the use of TAr. Cognitive behavioural 
therapy (CBT) in schizophrenia has traditionally focused 
on reducing the emotional component of symptoms 
through psychoeducation and modification of dysfunc-
tional beliefs.
The symposium demonstrated how social cognitive defi-
cits can be integrated when doing case conceptualizations 
and cognitive reframing as part of CBT. Social Cognition 

symposium 5

social cogNitioN iN 
schizophreNia

Anja Vaskinn (organizer)

and interaction Training (SCiT) is a treatment program 
that was developed to improve both social cognition and 
social functioning among persons with schizophrenia. The 
training program was described and the outline of a new 
study was presented.

Summaries of daniela Schaub’s and Vibeke Fuglsang 
Bliksted’s contributions are included here. See also a sum-
mary of professor Brüne’s talk in the current issue.
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Looking back only a couple of decades, neuropsychology 
was puzzled by – if not altogether agnostic towards – sub-
cortical structures, and found the functions of the frontal 
lobes “enigmatic” (Fellows, 2007). Neuropsychology at 
this time was primarily a study of behavioural and mental 
aberrations resulting from cortical injury and degenera-
tion. in the time until today, multidisciplinary studies of 
decision making in health and disease have led to new 
advances in our understanding of the brain bases of deci-
sion making. For example, our understanding of subcor-
tical structures such as the striatum has moved from a 
focus on motor control functions, to a more comprehen-
sive view that now includes emotional responses, outcome 
expectation and behavioural regulation (Horvitz 2009; 
rushworth, Mars, Summerfield 2009; Schultz, Tremblay, 
Hollerman 2003).

Theories now focus on the interplay between cortical re-
gions such as the ventromedial and dorsolateral prefrontal 
cortex, and subcortical regions including the striatum and 
amygdala, in the integration and regulation of emotional 
behaviour. Today, the realisation that this network is en-
gaged in value-based decision making has spurred whole 
new fields of scientific endeavour, such as neuroeconomics 
(Schaefer 2009, Sanfey & Chang 2008) and decision neu-
roscience (Jessup & o’doherty 2010; Huettel 2010). 
other multidisciplinary areas, such as neuromarketing 
(Lee, Broderick, Chamberlain 2007), neuroaesthetics 
(Cinzia & Vittorio 2009) and consumer neuroscience 
(Kenning & Plassmann 2008), now suggest that we may 
understand the changes seen in brain injured patients’ 
daily activities. 

From economics and other studies of human decision 
making, it has been realised that we deviate from optimal 
and “rational” choices. Such deviations relate to the enga-
gement of the brain’s emotional circuitries. Avoiding fi-
nancial risks are found to involve regions such as the 
amygdala and insula (dreher 2007), while being risk seek-
ing involves stronger activation in the ventral part of the 
striatum, often referred to as the nucleus accumbens 
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(Kuhnen & Knutson 2005). recent studies now suggest 
a distinction between a motivational “wanting” system 
driven by incentives and often operating under the limen 
of awareness, and a second “liking” system denoting the 
experience of pleasure, or lack thereof (Berridge, robin-
son, Aldridge 2009). Those two systems are also thought 
to be based on different neural systems, including the 
ventral striatum and orbitofrontal cortex, respectively.

in this workshop, introduced by Thomas Z. ramsøy, re-
searchers from the decision Neuroscience research Group 
(dNrG) presented some of the latest insights into the 
different neural, behavioural and contextual factors that 
underlie decision making behaviours in many different 
contexts. The dNrG is a collaboration between the Co-
penhagen Business School and danish research Centre 
for Magnetic resonance (drCMr) at Copenhagen Uni-
versity Hospital Hvidovre, both in denmark. Through 
this collaboration, researchers seek an improved under-
standing of the neurobiological bases of preference forma-
tion and decision making in everyday settings.

in his talk, Hartwig Siebner discussed how repetitive 
transcranial magnetic stimulation (rTMS) can be used to 
shape brain networks involved in the updating of pre-
planned actions. He presented the results of study which 
has been recently published in Journal of Neuroscience 
(Ward et al. 2010). in this study, the excitability of the left 
rostral dorsal premotor cortex (rPMd) was transiently sup-
pressed by 1 Hz rTMS. After this, subjects underwent 
functional magnetic resonance imaging while making 
spatially congruent button presses with the right or left 
index finger in response to a left- or right-sided target. 
Subjects were asked to covertly prepare motor responses 
as indicated by a directional cue presented one second 
before the target. on 20% of trials, the cue was invalid, 
requiring subjects to readjust their motor plan according 
to the target location. Compared with sham rTMS, real 
rTMS increased the number of correct responses in inva-
lidly cued trials. After real rTMS, task-related activity of 
the stimulated left rPMd showed increased task-related 
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coupling with activity in the ipsilateral supramarginal gy-
rus (SMG) and the adjacent anterior intraparietal area 
(AiP). individuals who showed a stronger increase in left-
hemispheric premotor–parietal connectivity also made 
fewer errors on invalidly cued trials after rTMS. These 
results suggested that rTMS over left rPMd improved the 
ability to dynamically adjust visuospatial response map-
ping by strengthening left-hemispheric connectivity bet-
ween rPMd and the SMG–AiP region. The results further 
supported the notion that left rPMd and SMG–AiP con-
tribute toward dynamic control of actions and demon-
strate that low-frequency rTMS can enhance functional 
coupling between task-relevant brain regions and impro-
ve some aspects of motor performance.

Pathological gambling is a progressive and chronic disor-
der that encompasses an unrelenting failure to resist im-
pulses to gamble. it is a maladaptive behaviour that dis-
rupts or damages personal, family or vocational pursuits, 
and is now diagnosed as one of several formal impulse 
control disorders (iCd) by international classifications 
(dSM-iV-Tr). Sofie Gelskov, a Phd student at drCMr 
and dNrG reviewed the existing literature on neuroima-
ging of pathological gamblers. Through this, she suggested 
that these studies have mainly focused on the sensitivity 
to reward and punishment, attentional bias, cue reacti-
vity, impulsivity and executive functioning. only a few 
imaging studies have directly investigated decision making 
in pathological gamblers. fMri studies on pathological 
gamblers have revealed differential activity in frontal brain 
areas such as the vmPFC, dLPFC and ACC as well as 
striatal areas. These are areas related to diverse processes, 
such as conflict-solving, evaluation, emotional processing 
and reward processing. Nevertheless, the role of areas 
processing aversive events, like the amygdala and insula, 
has not yet been investigated directly, and could play a 

pivotal role in the development of pathological gambling. 
As these regions are recently shown to be a part of the 
emotion-based decision making apparatus (rushworth, 
Mars, Summerfield 2009) current research is focusing on 
the role of such structures in pathological gambling, as 
well as gambling behaviour in general.

it has become increasingly clear that aesthetic emotions 
also motivate behaviour. in his talk, Martin Skov demon-
strated how aesthetic cues can be thought of as sensory 
information that give rise to aesthetic valuation, including 
the feeling of like or dislike, signalling a valuation of tar-
gets in their environment. For instance, when the target 
of evaluation is a potential mate, research has shown that 
heterosexual males respond to cues that signal reproduc-
tive fitness, such as body symmetry, facial attractiveness, 
and healthy skin and hair (Gangestad & Scheyd, 2005; 
rhodes, 2006). Critically, such cues influence behavior, 
as evidenced by patterns of mate preference and choice in 
heterosexual males (Johnson, 2005). in other social inte-
ractions aesthetic cues play a role as well. For instance, 
more attractive children are less punished (dion, Bersch-
eid, & Walster, 1972), attractive students are judged more 
favorable (ritts, Patterson & Tubbs, 1992), and in mock 
court cases attractive defendants are found less guilty (Pa-
try, 2008). in a series of experiments facial attractiveness 
has been shown to bias how people are treated in workpla-
ce situations, influencing hiring, pay and promotions 
(Hamermesh & Biddle, 1994; Mobius & rosenblat, 
2006: Judge, Hurst & Simon, 2009). indeed, in studies 
using economic games to directly investigate social inte-
raction levels of attractiveness have been shown to modu-
late trusting behavior (Wilson & eckel, 2006; Andreoni 
& Petrie, 2008), and influence how generous people act 
towards others (Hancock & deBruine, 2003; Van den 
Bergh & dewitte, 2006). 
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The question raised by these diverse strands of research is 
how aesthetic cues work to influence decision-making? in 
my talk i propose that recent neuroimaging research point 
to a possible answer. Studies investigating the neural cor-
relates of aesthetic evaluation in different domains suggest 
that aesthetic values are computed primarily by the human 
reward system (e.g., Blood, Zatorre, Bermudez & evans, 
1999; Blood & Zatorre, 2001; Aharon, etcoff, Ariely, 
Chabris, o’Connor & Breiter, 2001; erk, Spitzer, Wun-
derlich, Galley & Walter, 2002; Vartanian & Goel, 2004; 
Kawabata & Zeki, 2004; Menon & Levitin, 2005; Yue, 
Vessel & Biederman, 2007; Winston, o’doherty, Kilner, 
Perrett & dolan, 2007; Kirk, Skov, Hulme, Christensen 
& Zeki, 2009; Platek & Singh, 2010). Specifically, fMri 
studies have confirmed that attractiveness judgments are 
correlated with increased neural activity in structures 
known to play a role in evaluative judgment and reward 
processing, such as the nucleus accumbens, the ventral 
striatum, and the orbitofrontal cortex (Haber & Knutson, 
2010). Furthermore, the human brain is also responsive 
to evaluative judgments involving political leaders, such 
as verbal statements of the form “i like George W. Bush: 
yes/no” (Zysset, Huber, Ferstl & von Cramon, 2002). in 
fact, it has been suggested that a system involving orbito-
frontal and striatal neurons may underlie valuation of 
rewards irrespective of the modality giving rise to the re-
warding stimuli, and that a second system involving the 
rostrolateral prefrontal cortex may underlie self-relevant 
evaluations across a wide range of situations. These fin-
dings locate processes underlying the generation of aest-
hetic values within the neural system for value-based de-
cision-making (rangel, Camerer & Montague; Kable & 
Glimcher, 2009). Further research must determine exact-
ly how aesthetic cues activate the reward system in order 
to motivate behavior.

in the literature, social decision-making is a wide concept. 
Susanne Henningsson, a post.doc researcher at drCMr 
and dNrG, presented the case of social decision-making. 
This is defined as the decision making in social contexts, 
in which one’s decisions may affect other persons. This 
category of social decision-making includes economic ga-
mes such as the ultimatum game and the trust game. in 
the ultimatum game proposers choose how fair they 
should be when dividing a sum of money between them-
selves and a responder, whereas the responders choose 
whether to accept or reject these offers. in the trust game, 
investors choose whether to trust a trustee, whereas the 
trustees choose to repay or betray after the money has been 
multiplied. in addition, the investors sometimes get the 
possibility to choose whether to punish the trustees for 
their behaviour or not. Choosing between social stimuli, 
such as faces, is called social decision-making, and, also, 

making judgments about how much of a property (e.g. 
trustworthiness or intelligence) that a face expresses is cal-
led social decision-making.

emotions play a big role in social decision-making, since 
there are several emotions such as envy that only are pre-
sent in relation to other people. even if there are many 
possible interpretations of the same actions in the social 
economic games, valuable insights about how social 
emotions and decisions are processed has been attained 
by studying these games with fMri, TMS and drug chal-
lenges: When responders are proposed unfair offers in the 
ultimatum game, activity in the amygdala and insula is 
higher and also predict a future rejection of the offer (San-
fey 2003, Gospic 2010, submitted), a finding that is spe-
cific for the social situation since this is not the case when 
the proposer is a non-social machine. Behaviour in this 
game has been shown to be influenced by serotonergic 
transmission (Crocket 2008), inactivation of the dLPFC 
(Knoch 2006) and to be altered in subjects with vmPFC 
lesions (Koenigs & Tranel 2007). When it comes to the 
trust game, caudate nucleus activity correlates with the 
satisfaction of punishing a trustee for not repaying (de 
Quervain 2004). oxytocin has been shown to make in-
vestors continue trusting the trustee also after they have 
been betrayed (Baumgartner 2008).

other findings in the social decision-making field are that 
comparisons of options appear to be processed in similar 
ways when the nature of the options is social (people) as 
when it is non-social (numbers) (Kedia, submitted). in 
addition, the same region of the vmPFC has been shown 
to correlate with choice difficulty in social (choosing 
whether to punish the trustee) and non-social (choosing 
between foods from a menu) settings (Arana 2003, de 
Quervain 2004).  

Figure caption: “Brain regions implicated in value-based decisions, 
showing a combination of subcortical and cortical brain regions.”

S - 6

SYM
Po

SiU
M

57



Taken together, this session on decision neuroscience de-
monstrated a variegated list of projects that all seek to 
understand different aspects of decision making behaviour 
in humans. While much of this research is focusing on 
decision making in healthy subjects, such insights may be 
employed to improve our understanding of decision ma-
king deficits in neuropsychology. As our understanding of 
these processes now stress subcortical structures, and the 
role of emotional functions in “rational” decisions, rese-
archers and practitioners alike within neuropsychology 
should focus on these aspects in future work.
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The symposium started with a description of brain de-
velopment and the neural networks that are crucial for the 
optimal maturation and the process for self-regulation. 
implications to the development of cognitive, emotional 
and social skills was outlined.
Neuropsychiatric disorders include a wide variety of syn-
dromes that have a brain-derived background. The symp-
toms, causing difficulties in reciprocal and interactive 
communication, are based on the un-equilibrium of self-
regulation as well as in motivational, cognitive and emoti-
onal balancing. A case example of a neuropsychotherapeu-
tic rehabilitation process with a teenager with Asperger 
syndrome character was described. 
Motivational regulation includes cognitive and emotional 
knowledge about the state of mind and body functions. 
The information processing between different integration 
areas in the brain is mediated via five frontal-subcortical 
circuits. The specific areas of the frontal cortex are con-
nected to certain lower brain structures, which are inevi-
table in motivational and behaviour regulation. The sys-
tem also integrates the somatic and autonomous reflexes, 
the physiological machinery into the regulation network.
The same brain structures are involved in both physiolo-
gical, cognitive and emotional regulation. The motivatio-
nal network in the brain underlies human emotion. A case 
example of a neuropsychotherapeutic rehabilitation 
process with an adult, who got TBi, was described.
in order to have realistic tools and goals for the neuropsy-
chotherapeutic intervention, a wide and well-structured 
neuropsychological investigation is needed. Understan-
ding the underlying theories and concepts in neuroscien-
ces and functional integrity of brain-behavior systems and 
self-regulation helps the clinician to plan the assessment 

symposium 7
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methods. The investigation itself should be seen as a the-
rapeutic and emotionally meaningful process for the cli-
ent. The wiring and tuning of the motivational machi-
nery is the first priority for reciprocal and emotionally 
curing therapeutic co-operation. Neuropsychotherapeutic 
investigation was illustrated by a few clinical syndromes.
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it is increasingly clear that many clinical conditions 
are characterized also by impairments or alterations 
in social cognition, and that working through so-
cial cognition may be part of a possible therapeutic 
intervention. The interacting minds project at Aar-
hus University examines links between the human 
capacity for minds to interact and the putative bio-
logical substrate, which enables this to happen. in 
this mini symposium, we present four studies 
where this perspective may throw new light on a 
clinical condition.

social cognitive Deficits in first-episoDe 
scHizopHrenia
Patients with schizophrenia have comprehensive 
deficits in social cognition compared to healthy 
people, to a larger extent than most patients with 
other mental disorders. There is growing evidence 

symposium 8
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that aspects of social cognition, primarily social 
perception, may serve as a mediator between neu-
rocognition and functional outcome in schizophre-
nia. Vibeke Bliksted presented preliminary results 
from a study of social cognitive deficits in patients 
with first-episode schizophrenia. The results suggest 
that, while general cognitive deficits are indeed ty-
pical of this group, deficits in social cognition are 
particularly severe and can occur in the absence of 
other cognitive problems. in particular, these pati-
ents have great difficult in distinguishing between 
sincere and sarcastic speech. These results suggest 
that future therapeutic interventions should dif-
ferentiate between different  social cognitive “pro-
files” and that specific training in social cognition 
may be essential.
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wHat’s left to learn about rigHt Hemis-
pHere Damage, pragmatic impairment, 
anD social cognition?
After two decades of research on pragmatic impair-
ment following right hemisphere damage (rHd), 
we are left with more questions than answers. The-
re is general agreement that social cognition is im-
portant for pragmatic function, and that damage 
to right hemisphere areas can result in impairment 
of both social cognition and pragmatic function, 
but there is as yet no consensus about how or why.  
ethan Weed presented behavioural and physiolo-
gical (eeG) data from patients with right hemis-
phere damage and healthy controls confirming a 
role for the right hemisphere in inferring intentions 
from low level motion cues, as well as in recogni-
zing emotions from facial expressions and speech 
prosody. He showed that the right hemisphere also 
has a role in resolving discrepancies between these 
social cues. it is from this combination of factors 
that the role of the right hemisphere in pragmatics 
emerges. 

empirical investigations of pain moDula-
tion from religious practices
it is commonly known that religious patients often 
turn to religion as a source for coping when dealing 
with illness or other negative life events. But it has 
never been clinically tested how religious coping 
strategies such as personal prayer modulate pain 
intensity and pain unpleasantness or how the sub-
jective assessment of this activity correlates with 
autonomic functions in healthy subjects. else-Ma-
rie e. Jegindø presented experimental studies de-
monstrating how expectations, such as those as-
sociated with prayer, can modify both the 
experience and the physiological responses associa-
ted with pain. She also presented video footage 

from religious rituals demonstrating the extraordi-
nary extent to which the experience of pain can be 
modified by expectations.

capgras Delusion explaineD by functio-
nal asymmetry of tHe fusiform face area
Tony Jack presented some striking new observa-
tions on the neural basis of Capgras Syndrome. The 
Capgras delusion is a disorder in which a loved one 
is believed to be replaced by an identical looking 
impostor. it is prevalent in 13.3% of patients with 
Alzheimer’s disease (Ad). Capgras sheds light on 
the nature of human attachment, and can be dis-
sociated from another facial recognition disorder, 
prosopagnosia. Together these disorders suggest 
dual routes to facial recognition, with one route for 
visual recognition, via the fusiform face area, and 
a second route for emotional recognition via the 
amygdala. New fMri evidence from a patient with 
Capgras delusion, alongside data from controls 
(with and without Ad) suggest that there is a func-
tional asymmetry between the left and right fusi-
form face area which underpins the appearance of 
this disorder.
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The focus of the two presenters was upon psychopathy as 
a general construct and the association between psycho-
pathy and violence from a mentalization-based perspec-
tive.
Psychopathy continues to be one of the most discussed 
and debated “constructs” in psychiatry. it is not a (formal) 
diagnosis, it cannot (easily) be treated, the psychopaths 
himself is most often not suffering from his “condition” 
– but his surroundings are as psychopathy is closely linked 
to violence, and the forensic system often deals with both 
psychopaths and their victims.
Psychopathy is generally assessed in adults, but over the 
past few decades an increasing awareness among clinicians 
and researches has given attention to psychopathy in ado-
lescents.
Converging evidence exists to suggest a robust association 
between psychopathy and violence. Still, however, little is 
known about the underlying bio-psycho-social mecha-

symposium 9a

assessmeNt aNd aspects of 
psychopathy 

Tine Wøbbe (organizer)

nisms mediating this association. in Mickey Kongerslev’s 
presentation, a review of studies demonstrating such links 
was presented. Then the findings were discussed from a 
mentalization-based perspective. Mentalization, defined 
as the processes by which human beings understand them-
selves and others as psychological agents and beings, is a 
multidimensional social-cognitive-affective construct. it 
was argued, that partial dysfunctions in mentalizing might 
be some the core psychological mechanisms underlying 
psychopathy, and mediating/explaining its links with vio-
lence and other antisocial tendencies.

autHors:
1. Wøbbe, Tine; retspsykiatrisk Afd., Psykiatrisk Center 

Sct Hans roskilde, denmark
2. Kongerslev, Mickey Toftkjær; Ungdomspsykiatrien i 

region Sjælland, og det Sundhedsvidenskabelige Fa-
kultet ved Københavns Universitet

S - 9

SYM
Po

SiU
M

Mickey Kongerslev & Tine Wøbbe

63



S - 9

SY
M

Po
Si

U
M

Psychopathy tends to intrigue and capture the interest of 
researches, professionals and the everyday man. it is not a 
(formal) diagnosis, it cannot (easily) be treated, and the 
psychopath himself does not suffer from the ‘condition’, 
although his surroundings usually do. Psychopathy is clo-
sely linked to violence, and the forensic system often deals 
with both psychopaths and their victims. 

The first aim of the symposium was to outline the diag-
nostic issues and problems concerning the ‘construct’ of 
psychopathy. Neither one of the two major diagnostic 
systems (i.e. dSM-iV & iCd-10) fully comprise the core 
of what is generally perceived to be psychopathy. it leaves 
the clinician (as well as the researcher) with unanswered 
questions such as (i) whether psychopathy is a specific 
personality disorder?  (ii) An adaptive reproductive stra-
tegy? (iii) or a clinical construct traditionally defined by 
a cluster of personality traits and behaviours? 

Professor robert Hare, in the search of a more specific 
conceptualisation of psychopathy, developed the Psycho-
pathy Check List (PCL-r). This is based upon four featu-
res traditionally associated with psychopathy, i.e., (i) pro-
blems regarding interpersonal relations, (ii) affective 
difficulties, (iii) life style problems, and (iv) antisocial 
behaviour, and consists of a 20 item scale and scores 0 – 
40.  it may give a ’psychopathy cut-off’ (the extent to 
which an individual matches the prototypical psychopath) 
at around 30 (PCL-r mean community sample: 6.6).

Hare estimates that about 1% of the general population 
meet the criteria for psychopathy - as opposed to 10-20% 
in a male prison population (Hare, 1985, 2003; Hart & 
Hare 1997). This leads to one of the major problems with 
the PCL-r: it was developed and based upon a prison 
population. Critics have raised the question of whether it 
might be a specific ’type’ of psychopath that the PCL-r 
assesses and describes (what about ’white collar psycho-
paths’ for example?). Factor analyses (Cooke et al., 2001, 
2004, 2007) have indicated a three-factor structure (with 
items strictly relating to antisocial behaviour removed 
from the final model): (i) Arrogant and deceitful interper-
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sonal style, (ii) deficient affective experience, and (iii) im-
pulsive and irresponsible behavioural style. research into 
and debate about the construct of psychopathy continues, 
aiding clinicians in the difficult task of trying to treat psy-
chopathy as well as providing new data for helping us to 
understand the origin of psychopathy. 

Much evidence points to strong links between psycho-
pathy (as assessed by the PCL-r), violent crime and an 
elevated risk of re-offending. The risk is higher for instru-
mental violence than for reactive violence. This means that 
adults with psychopathic characteristics present both the 
criminal justice system and the mental health care system 
with a major therapeutic challenge. Hence more research 
and knowledge is needed, both concerning treatment op-
tions, the psychological mechanisms contributing to (or 
causing?) psychopathy as well as the ‘core’ biological 
mechanisms that contribute. 

Blair (2003, 2007) and his co-workers (2005) created a 
bimodal model of aggression and violence, dividing vio-
lence into instrumental (proactive/premeditated) and 
reactive (impulsive/affective). Meloy (2006) found no 
specific neuropsychological dysfunctions in the group that 
exhibited instrumental violence, whereas problems in exe-
cutive functioning (as well as a negative correlation with 
verbal skills) were found in the group that exhibited reac-
tive violence. Generally, research demonstrates two dif-
ferent populations of violent individuals: those who only 
show reactive aggression (e.g. with lesions to the frontal 
orbital cortex/BPd/bipolar) and those who show both 
types (individuals with psychopathy). Psychopathy is the 
only psychiatric condition to confer heightened risk of 
instrumental aggression, and this emphasizes the impor-
tance of understanding the neural and cognitive underpin-
nings of the condition. The research of Blair and his co-
workers (e.g., 2005) as well as similar research by others 
has shown elevated responsivity in the amygdala in indi-
viduals with reactive violence, but a reduced responsive-
ness of the amygdala in individuals who execute instru-
mental violence. High PCL-r scores have been associated 
with reduced amygdaloid volume. An fMri study presen-
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ting psychopaths with moral dilemmas found disrupted 
amygdala functioning during moral decision making, 
which suggests reduced responsivity to the thought of 
harming others. Furthermore, individuals who scored high 
on the interpersonal factor on the PCL-r (especially in 
‘manipulation’), showed reduced prefrontal cortex func-
tioning. No conclusive evidence of generalized frontal 
cortex function has as yet been found in individuals with 
an elevated PCL-r score (but the orbitofrontal cortex 
might be involved), and the major finding remains redu-
ced amygdala responsiveness (and perhaps volume), which 
may be presumed to underlie the affective deficits asso-
ciated with psychopathy. 

Mentalization is a new word for an old concept related to 
normal adaptive human behavior and interactions. it has 
been used by Fonagy and Bateman (e.g. Allen et al., 2008) 
in order to understand and treat Borderline Personality 
disorder. Mentalization develops in the attachment rela-
tionship and in relation to psychopathy it has been found 
to have elements of both intact mentalizing and partial 
mind blindness (e.g. failure of imaginative empathy, fai-
lure to identify with victims’ distress, a relative unimpaired 
cognitive understanding of self and other - but very im-
paired affective understanding). But so far, the more exact 
relationship between mentalization and psychopathy lacks 
specific empirical evidence. Focus upon the role of at-
tachment and the interaction between biology, psycho-
logy, behavior and social components in the development 
(or reinforcing of existing) psychopathy is warranted. 
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“it is not just iQ, but emotional intelligence that matters”. 
This quotation is from the popular science bestseller 
emotional intelligence (Goleman, 1995) which made the 
term emotional intelligence familiar to almost everyone, 
yet left many psychologists sceptical of the concept both 
in terms of its validity as an independent construct and 
whether it could be measured. Goleman also hyped his 
message, and as shown by Schmidt & Hunter (1998), iQ 
and other measures of ‘general mental ability’ have clearly 
greater predictive validity for success in terms of job per-
formance than any other psychological measurement. 
However, this meta-analysis of 85 years of research fin-
dings also demonstrated interesting runners-up: integrity 
tests and conscientiousness tests. These were independent 
of iQ, and their modern successors are emotional intel-
ligence tests. efforts to develop such tests and to measure 
and apply emotional intelligence have flourished in the 
last 15 years. Some emotional intelligence tests rely on self 
reports, and others are performance based (Stough et al., 
2009; Mayer et al., 2008).  
The aim of the symposium was to present and discuss 
what may be the most serious – in both theoretical under-
pinnings and empirical research – performance or ability 
measure of emotional intelligence: the Mayer-Salovey-
Caruso emotional intelligence Test (MSCeiT). This test 
consists of eight  subtests in four “branches” (i) Perceiving 
emotions, which are two versions of the familiar emotio-
nal recognition tasks; (ii) Using emotions, which exami-
nes a person’s ability to use emotions to facilitate cogni-
tive processes; (iii) Understanding emotions, which 
purports to measure the ability to understand the rela-
tionships between different emotions and how they may 
progress, change, and combine, as well as how emotions 
may arise from and facilitate social situations; (iv) Mana-
ging emotions, which concerns the control of both one’s 
own emotions and those of others so that they can be used 
effectively. 
We gave a description of the MSCeiT and its structure 
and psychometric properties based on both published data 
and our own data from two studies of normal subjects, 
including the standardization sample (N: 1094) in den-
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mark. Scoring of items is ‘normative’ in the sense that 
answers are not coded as ‘right’ or ‘wrong’, but scored with 
a weight based on the percentage of the answers given by 
the standardization population. While this scoring has 
been criticized for favouring the average rather than the 
‘correct’, it is also highly consistent with expert rating. 
Potential participants for the standardization sample were 
randomly drawn from the CPr (population register), but 
predictably volunteers were younger and better educated 
than average. Age had minimal influence on results, whe-
reas gender and education were of some importance. For 
the construction of norms (mean 100; Sd 15) the sample 
was weighted based on the danish census. details of this 
and of reliability estimates have been published after the 
conference (Mayer et al., 2010). reliability was predicta-
bly better for the composite scores (.73-.93 in Cronbach’s 
alpha coefficients) than for subtest scores. The factorial 
structure was tested in confirmatory factor analysis and 
found to be generally in accordance with the theoretical 
model outlined above.
As many would expect, gender was of some importance: 
about 5 eiQ points in total eiQ and 2-5 eiQ across 
subtest and composite scores. And yes, females scored 
higher on average. differences between the highest and 
the lowest educational categories were moderate, e.g. 9 
total eiQ points. A small curvilinear age effect was also 
seen in the data, with 30-60 year olds scoring a few points 
higher than those either younger or older. 
We also used the MSCeiT in a study of 108 normal sub-
jects also tested with personality inventories and traditio-
nal neuropsychological measures of cognitive domains 
such as memory, executive functions, language, and men-
tal speed. These data allow a discussion of whether the 
MSCeiT is indeed a unique and distinct measure of 
emotional intelligence, or whether its correlations to iQ, 
executive and other cognitive measures, or personality are 
so high as to threaten this purported uniqueness. We 
found a moderate (r=.4) correlation with an iQ measure 
(danish Adult reading Test, dArT), and low to no cor-
relations with most measures of cognitive functions. one 
exception to this is slightly worrying: both MSCeiT total 
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eiQ and composite measures correlated moderately 
(r=0.3-0.51) with Boston Naming Test, a test of verbal 
semantic knowledge. This may indicate that the MSCeiT 
is quite demanding in terms of verbal understanding. This 
is also our informal observation, and indeed many items 
contain rather infrequent words and subtle linguistic dis-
tinctions. Thus, validity of the MSCeiT may be better in 
subjects with some advanced education.
Lately many scientific groups have shown an interest in 
self control and emotion regulation (e.g. Hassin et al., 
2010; Gross, 2007), and the MSCeiT branch score ‘Ma-
naging emotions’ has some promise in the study of indi-
vidual differences in this important construct. This was 
also the sole test in the MATriCS initiative selected to 
represent social cognition (Nuechterlein et al., 2008). 
Studies of the neurobiology of single elements of emotio-
nal intelligence are at hand (cf. this meeting on “the so-
cial brain”!), but studies on the neural bases of individual 
differences in emotional intelligence as measured by the 
MSCeiT or other emotional intelligence tests are scarce. 
So are intervention studies. For the study of neurobiolo-
gical correlates more specific measures may also be more 
informative, and tests with more straightforward scoring 
may also be preferred.
it seems obvious that the MSCeiT may have an impor-
tant role in e.g. personnel selection, but can and should 
it be used in clinical neuropsychological assessment? We 
envisage a limited use with patients suspected of frontal 
lobe lesions, without significant cognitive deficits, and 
some indication of impairment in social comportment 
and understanding. indeed, few relevant tests for such 
patients exist, and studies of the ability of the MSCeiT 
to fill this void should be undertaken.
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Acquired Brain injury (ABi) is a chronic condition that 
is associated with changes in the patients physical, cogni-
tive and behavioural functioning and may have serious 
consequences on patients’ quality of life. Family stress fol-
lowing brain injury has in the recent years been well do-
cumented and the impact of brain injury on the family is 
often immense. ABi can be seen as a negative stressful life 
event that is likely to cause long-term strains, uncertain-
ties and ambivalent feelings within the family (Lezak, 
1988;Thomsen, 1974). Family members often have to 
redefine the relationships and roles. 

symposium 10

family matters: iNcludiNg 
the family iN braiN iNjury 

rehabilitatioN
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parental abi
in her presentation Kieffer-Kristensen presented the re-
sults of her investigation of the effect of parental brain 
injury. Two-parent families with dependent children seem 
to be particularly vulnerable since the brain injury creates 
practical and emotional demands on the parent, spouse 
and child simultaneously (Armistead et al., 1995). Paren-
tal ABi may thus have a distressing impact on the close 
relationships within the family. dependent children seem 
particularly vulnerable since their caregivers become less 
available as attention shifts from the children to the brain-
injured parent (Pessar et al., 1993).  
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This study is to our knowledge the first to examine post-
traumatic stress symptoms in children with a parent with 
an acquired brain injury. The participants were 35 patients 
with acquired brain injury, their spouses and children aged 
7-14 years recruited from outpatients Brain injury reha-
bilitation Units across denmark. A matched control group 
consisted of 20 children of parents suffering from diabetes, 
which is another chronic illness, and were recruited from 
the National danish diabetes register. in this symposium 
the results from the children’s questionnaires were presen-
ted.
Significant high levels of post traumatic symptoms in chil-
dren with a parent with ABi compared to children in the 
control group were found (Kieffer-Kristensen et al., 2010). 
Nearly half of the children in the ABi group, 46%, had 
scores above cut-off when screening for posttraumatic 
stress disorder, compared to 10% in the control group. 
These findings make what we believe to be an important 
point for daily work in clinical practice. The treatment 
and rehabilitation of ABi in parents with dependent chil-
dren must acknowledge that the need for support can be 
diverse as differences in trauma exposure among family 
members often occur. This study underscores the need for 
a more family orientated treatment with a child-centred 
approach, as parental ABi can have a profound effect on 
the children’s proximal and distal development. 

paeDiatric abi
Another important topic is within the treatment of pae-
diatric brain injury. Pediatric brain injury has been found 
to be highly distressing, especially for parents and siblings 
(Hawley et al., 2003;Wade et al., 2006). in her presenta-
tion From recognised the need for family support that 
exceeds the traditional definition of relatives, by including 
not only parents and siblings, but also grandparents, fri-
ends, and others. Based on her clinical practice within the 
paediatric brain injury rehabilitation setting From presen-
ted an overview of the counselling offered to the close 
relatives at the Children’s rehabilitation Centre. The ser-
vice addresses a wide variety of cognitive and emotional 
issues that often present barriers to recovery and com-
munity reintegration and to optimal family functioning. 
The aim of the counselling is to prevent isolation for any 
involved person and to present a better understanding of 
the nature of the brain injury. This type of support tends 
to lead to a better adjustment and to more realistic perso-
nal expectations for all involved parties.
Conclusion
in conclusion this symposium highlights the need for fa-
mily intervention following ABi. Furthermore, a greater 
understanding of family relational functioning after ABi 

is required to improve and develop effective prevention 
approaches for the whole family in the rehabilitation 
process. The effect of ABi on the child-parent relationship 
is for that reason of great importance and most not be 
underestimated. Finally more child-centred interventions 
are needed.  
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