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Neuropsychology is the understanding of the relationship
between what happens in our brain and the effect that this has
on our emotions and behaviour. Psychologists may use
computer tests, or pen and paper tests to help us understand
how we process information and brain function. These tests
measure thinking styles, attention, memory, recognition,
planning, social behaviour, mood and feelings. Performance
on these tests can be associated with function in different
areas of the brain. The current presentation will focus on four
different neuropsychological and behavioural traits. These
include, set shifting, central coherence, emotional processing
and reward sensitivity. These four features will be defined in
terms of how they present in human behaviour and their
neural correlates will be explained. These features are in part
genetically based and also influenced by environmental
factors and therefore can change over time.
The first feature to be explored is ‘set shifting’ which can
also be defined as cognitive flexibility. When applied to real
life encounters it has two aspects which are spontaneous and
reactive flexibility. Spontaneous flexibility refers to the
ability to generate diverse and creative responses and bypass
habitual strategies in response to a single task. Reactive
flexibility refers to the ability to readily shift cognitions and
behaviour according to the changing demands of a situation
(Eslinger and Grattan 1993).
The neural correlates associated with set shifting have
been investigated by Miller and Cohen (2001) who argue that
set shifting functions are dependent on the prefrontal
cortices’ (PFC) ability to co-ordinate activity in other parts of
the brain. Studies using FMRI (functional magnetic
resonance imaging) in control samples have shown that the
dorso-lateral prefrontal cortex (DLPFC) is actively engaged
when switching between rules (Ravizza and Carter, 2008).
Moreover damage to the dorsolateral frontal lobe is
associated with an impaired ability to adapt to new rules on
the WCST task [Wisconsin Card Sorting Test; Heaton et al.,
1993, (Milner, 1963)]. A meta-analysis of 16 studies
(Barnett, Scoriels and Munafo 2008) found a small
association between the Val158Met COMT genotype and the
WCST perseverative errors in control individuals.
The second feature to be explored is ‘central coherence’.
According to the global precedence theory, perception
involves a balance between global and local processes. A
temporal sequence of perception usually begins with seeing
the global structure followed by perceiving the finer details
(Navon 1977). The overall balance between global over

detail has been termed central coherence and the opposite of
this, weak central coherence is considered to be one marker
of autism (Happe and Booth 2008). When applied to real life
encounters, weak central coherence may refer to an inability
to see the bigger picture or consequences and an excessive
focus on the finer details to the detriment of the overall main
goal.
Investigation into neural correlates of weak coherence in
autsim suggests that there may be reduced synchronisation
across the cortical network (Frith 2004; Brock et al 2002).
Detailed (or local) processing (measured by the Embedded
Figures Test; Witkin, Dyk, Faterson, Goodenough and Karp,
1962) in autistic spectrum disorder is associated with greater
activation in the ventral occipitotemporal regions (visual
systems utilised for object feature analysis) (Ring et al 1999).
Parents of those with autism also show superior detail
processing and increased activity in the visual cortex (middle
occipital and lingual gyri) (Baron-Cohen et al 2006). This
contrasts with the comparison group who showed greater
activation in the prefrontal cortices (Ring et al 1999). Genetic
factors account for 36% of the variance in performance in
control individuals on the Embedded Figures Task (EFT)
version that also involves memory abilities (Smalley et al
1989).
The third feature to be presented is emotional processing.
Emotional intelligence is a broad concept that refers to the
ability to perceive, express, assimilate and regulate emotions
(Mayer, Salovey and Caruso, 1999).
Emotion regulation is a mechanism by which we control
the experience of emotion by prioritising thinking and
monitoring emotions (Mayer, Salovey and Caruso, 1999).
There are two main emotion regulation strategies, which use
1) conscious, controlled, or 2) unconscious, automatic
processes: ‘cognitive reappraisal’ and ‘emotion suppression’.
Cognitive reappraisal, re-frames and accepts the emotion and
is associated with positive self-esteem, better emotional
experiences, adaptive social interactions (Gross, 2002;
Saarni, 1990) and effective emotional coping strategies in
response to stress (Tugade and Frederickson, 2002). On the
other hand ‘emotion suppression’ results in increased
sympathetic activation, negative emotion and worse
interpersonal functioning (Gross 1998; Gross and John 2003;
Gross 2002; Campbell-Sills, Barlow, Brown and Hofmann
2006). Other distinct strategies include internalising and
externalising. Internalising includes avoidance, rumination

and suppression of emotion (Aldao, Nolen-Hoeksema and
Schweizer, 2010).
The second construct of particular relevance is emotion
recognition. This refers to the ability to label complex
emotions (Mayer, Salovey and Caruso, 1999). It involves
both the perception of the geometric configuration of facial
features in addition to the interpretation of its direct and
indirect emotional (Adolphs, 2002).
The neural correlates associated with emotion processing
is two interacting neural systems, the ventral and dorsal
system are thought to be involved in emotional regulation.
The emotional significance of a stimulus is integrated
predominantly from the ventral system (amygdala, insula,
thalamus and ventral striatum), whereas the dorsal system
(dorsal, medial and prefrontal cortex) is involved in
regulating these affective states (Phillips et al 2003; Quirk
and Beer 2006; Urry et al 2006; Harriri et al 2000, Pessoa et
al 2002).
Emotion recognition relies on multiple strategies utilising
an array of different brain structures that work together;
amygdala, orbitofrontal cortex, anterior cingulate cortex, and
ventral striatum (Adolphs, 2002). The amygdala is especially
important in the recognition of facial expression and social
signalling (Calder, Lawrence and Young, 2001). Genetic
factors account for 36% of the variance in performance in
control individuals on the Embedded Figures Task (EFT)
version that also involves memory abilities (Smalley et al
1989).
The fourth feature to be presented is reward sensitivity
which defines a responsiveness to reward cues and
subsequent positive emotion which arises from engaging in
reinforcing behaviours. The Behavioural Inhibition and
Behavioural Activation Systems (BIS/BAS) is a theoretical
paradigm that describes the physiological mechanisms which
underpin reward sensitivity (Gray, 1970, described in section
1.6.3.3). The balance between the approach (or behavioural
activation) and avoidance systems (BIS) is modulated by
effortful control processes (Claes et al 2010). This determines
whether the person exhibits reflective or impulsive
behaviours. Variations in psychological traits cause the
motivation to approach reward, to differ between individuals.
When applied to real life encounters, individuals with poor
sensitivity to reward may display engage in more impulsive
or risky behaviors such as addictive behaviors. This occurs
since the person requires excessive stimulus to experience an
effect. Whereas those with high sensitivity to reward may
engage in more thoughtful and long-term strategies, requiring
less stimulus to experience an effect.
The neural correlates of reward sensitivity involve the
frontostriatal brain network which plays a key role in the
balance between effortful, approach and avoidant behaviours.
This balance is thought to be modulated by the serotonin and
dopamine neurotransmitter systems (Congdon and Canli,
2008; Evenden, 1999; Robbins, 2005; Berridge 2007). People
with the 10 allele of the DAT and the 7 repeat allele of the
DRD4 in ADHD are more hyperactive (Carrasco et al 2006;
Roman et al 2001; Congdon and Canli, 2008). A metaanalysis has found an association between the 7-repeat allele
of the DRD4 and increased risk of ADHD, (Congdon and
Canli, 2008; Faraone, Doyle, Mick & Biederman 2001; Li,
Sham, Owen and He, 2001). Brain activation studies have

found that healthy individuals with higher behavioural
activation (measured by the BAS; Carver and White, 1994)
have increased amygdala activation in response to aggressive
facial expressions (Beaver et al 2008). Those with higher
levels of behavioural inhibition [measured by the behavioural
inhibition and activation scales (BIS/BAS scales) (Carver and
White, 1994)] have increased activation in the dorsal anterior
cingulate, a region known to be involved in fear conditioning
(Beaver et al 2008; Phelps et al 2004; Garavan et al 2002).
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