UK Synaesthesia Association Meeting: Programme
FRIDAY 15TH APRIL 2005

5-6pm

Keynote Speech by Patron of the UK Synaesthesia Association

Professor Simon Baron-Cohen (University of Cambridge)

SATURDAY 16TH APRIL 2005

9.45

Welcome



Athene Witherby, President of the UK Synaesthesia Association

10:00

Synaesthesia in the Irish Population: Characteristics and Familiality
Kylie J. Barnett, Kevin J. Mitchell, Ciara Finucane, Aiden Corvin, Fiona N. Newell

10:30

The Prevalence and Female:Male Distribution of Synaesthesia

Julia Simner, Jamie Ward, Catherine Mulvenna, Elias Tsakanikos, Sarah A. Witherby, Christine Fraser, Kirsten Scott, Noam Sagiv.

11:00
Sex, Brain Gender and Synaesthesia: Do Male Synaesthetes Have Female Brains?

Teresa Wolowiec and Ashok Jansari 

11:30

BREAK (tea/coffee in ROOM 308; art exhibition in ROOM 305)
12:00

Preliminary results of a genetic scan for genes linked to synaesthesia


Julian Asher

12:30
Mental Imagery in Synaesthesia – does seeing the mental image of an inducer in the mind’s eye result in a synaesthetic experience?

Mary Jane Spiller and Ashok Jansari
13:00

LUNCH (served in ROOM 313; art exhibition in ROOM 305)
14:00

Panel Discussion: “Links between Synaesthesia, Art and Creativity?”

Ed Hubbard (INSERM, Paris), Daniel Glaser (UCL, and Scientist in Residence at Institute of Contemporary Arts), Jane MacKay (artist and synaesthete), Maggie Boden (Sussex, author of ‘The Creative Mind’) 
15:00
Spatial aspects of colour synaesthesia: Combining artistic and scientific methods
Crétien van Campen and Clara Froger
15:30

BREAK (tea/coffee in ROOM 308; art exhibition in ROOM 305)
16:00

Ovals of time:  Representing time in space

Daniel Smilek, Mike J. Dixon, and Philip Merikle

16:30

Varieties of Synaesthetic Experience: The cases of number forms and

grapheme personification.

Noam Sagiv, Maina Amin, Femi Lafe, and Jamie Ward.

17:00

Keynote Speech on “Individuating the Senses”



Dr Charles Spence (University of Oxford)

18:00

DRINKS (open to all; ROOM 308)

19:30

DINNER (for those who pre-booked; Navarros, Charlotte Street)

PTO
SUNDAY 17TH APRIL 2005

10:00

Implicit effects of colors in synesthesia

Avishai Henik, Roi Cohen-Kadosh, & Maya Tadir

10:30

Number Synaesthesia: When hearing “four plus five” looks like gold

Ashok S Jansari, Mary Jane Spiller & Steven Redfern

11:00
Numerous Methods to Demonstrate Individual Differences Between Synesthetes
Edward M. Hubbard

11:30

BREAK (tea/coffee in ROOM 308; art exhibition in ROOM 305)
12:00

Colour-guided visual search in Synaesthesia

Carolina Gheri, Sue Chopping and Michael Morgan
12:30
Anticolors:  Behavioral and neural correlates of the conscious experience of a color-grapheme synesthete

Nathan Witthoft & Jonathan Winawer

13:00
When seeing also means feeling: intraparietal crossmodal processing in colour-graphemic synaesthesia

Peter H. Weiss, Karl Zilles, Gereon R. Fink

13:30

END OF MEETING

13:30-15:00
ART EXHIBITION by Jane MacKay continues in ROOM 305
NOTE

Note that a visit to the Galton Collection at UCL has not been arranged.  Please accept our apologies.  Francis Galton, cousin of Charles Darwin, had a particular interest in synaesthesia and wrote on the subject during the 1880s (although he never used the word ‘synaesthesia’ because it did not come into usage until a decade later).  Having searched the UCL collection, we were unable to find any original documents or letters from Victorian synaesthetes that may have been of interest to the meeting.  It is not clear where the original correspondences are kept, or if they still exist at all.  
Synaesthesia in the Irish Population: Characteristics and Familiality
 Kylie J. Barnettab, Ciara, Finucanea, Aiden Corvinc, Kevin J. Mitchellb, Fiona N. Newella 
 
E-mail: Kylie.Barnett@tcd.ie

a Department of Psychology, Institute of Neuroscience, Trinity College Dublin
b Department of Genetics, Trinity College Dublin
c Department of Psychiatry, Trinity College Dublin
 
The aim of our study was to assess the familial and phenotypic characteristics of synaesthesia in the Irish population.  Questionnaire data was collected as part of an ongoing study into the phenotypic and neurobiological characteristics of synaesthesia.  We present findings based on individual and familial data from 52 individuals with synaesthesia.   Respondents were predominantly female with a gender bias of 6:1.    56% of individuals report a positive family history of synaesthesia.  Data was collected on age, gender, handedness, medical history, memory abilities, types of synaesthesia, co-existence of more than one type of synaesthesia, unidirectionality; trends in letter, colour and number associations and the relationship between inducers and concurrents.  The most common forms of synaesthesia reported were colour-phoneme synaesthesia and colour-grapheme.  Less common forms included coloured-taste, coloured-pain and coloured-personalities.  The majority of individuals in this study recall the experience of synaesthesia from early childhood, suggesting a neurodevelopmental basis. Our data are consistent with dominant inheritance of synaesthesia, either autosomal or X-linked, but we provide evidence against the model of synaesthesia as an X-linked dominant trait that has a high lethality rate in utero for males.  
 
 

The Prevalence and Female:Male Distribution of Synaesthesia

Julia Simnera*, Jamie Wardb*, Catherine Mulvennac
[1], Elias Tsakanikosd, Sarah A. Witherbyb, Christine Frasera, Kirsten Scotta, Noam Sagivb.
E-mail: j.simner@ed.ac.uk

a Psychology, PPLS, University of Edinburgh, 7 George Square. EH8 9JZ. UKb Department of Psychology, University College London, Gower Street, WC1E 6BT. UKc Department of Psychology, University of Glasgow, 58 Hillhead Street, G12 8QB. UKd Institute of Psychiatry, ESTIA Centre, 66 Snowfields, London SE1 3SS. UK

Although studies in brain imaging and genetics have illustrated the genuineness of synaesthesia, its prevalence in the population has not been clearly established. Estimates have ranged from 1 in 41, 2, 3, 1 in 104, 1 in 205, 1 in 2006, 1 in 20007, and 1 in 25,0008,9, with female:male ratio from 2:110 to 6:17. The most widely cited estimate is 'at least 1 in 2000' 7, and was based on the number of respondents to an advertisement in two Cambridge newspapers, together with the newspapers' circulation figures. However, this study relies on self-referral and so no conclusions can be drawn about those that did not respond, except the very conservative claim that they were not synaesthetes. Our study individually assessed a large number of people (n=1690), and by verified their reports with objective tests of genuineness. Our results show that (a) the prevalence of synaesthesia is 4.6%, almost 100 times higher than the most commonly cited previous figure, (b) the most common variant is coloured days, (c) the most studied variant, and previously assumed to be most common13, 14 (grapheme-colour) is prevalent at around 1%, and (d) synaesthesia is equally distributed between the sexes, suggesting that prior female biases may have arisen from sex differences in self-disclosure.
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7. Baron-Cohen, S., Burt, L., Smith-Laittan, F., Harrison, J. & Bolton, P. Synaesthesia: Prevalence and familiality. Perception 25, 1073-1079 (1996).

8. Cytowic, R. E. The Man Who Tasted Shapes (Abacus Books, London, 1993).

9. Motluk, A. How many people hear in colour? New Sci. 146, 18 (1995).
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Sex, Brain Gender and Synaesthesia: Do Male Synaesthetes Have Female Brains?
Teresa Wolowiec and Ashok Jansari 
E-mail: teresa@panos.co.uk
School of Psychology, University of East London
 
Previous studies have shown that synaesthesia is experienced more frequently by females than males, estimates ranging from 3:1 in the US (Cytowic, 1989) to 8:1 in the UK (Baron-Cohen, 1993). Synaesthetes tend to be left handed, and show superior abilities in memory and verbal tasks whilst mathematical and spatial abilities suffer. 
The current study investigates the link between 'typical' synaesthetic traits and biologically influenced aspects of brain organisation in relation to gender. Male and female synaesthetes, and control groups of male and female non-synaesthetes, were tested using various brain gender tests (e.g. Baron-Cohen's Empathy/ Systemizing Quotients (2003), spatial/ rotation tasks & verbal fluency tasks, etc.). It was hypothesised that male synaesthetes would display significantly more 'female' cognitive behaviour than non-synaesthetic males, and possibly that both male and female synaesthetes would show greater ability in female-brain oriented tasks overall. The results could provide evidence for a neurological explanation of synaesthesia, suggesting that it is a left hemisphere function, and that perhaps a synaesthetic brain is prototypically 'female'.
 
Preliminary results of a whole-genome screen for susceptibility genes linked to synaesthesia

J. E. Asher1,2, J. A. Lamb1, E. Maestrini3, S. Rahman4, H. Waine5, S. Baron-Cohen2,5, A. P. Monaco1; 

E-mail: jea41@cam.ac.uk
1Wellcome Trust Centre for Human Genetics, Oxford, United Kingdom, 2Department of Psychiatry, University of Cambridge, Cambridge, United Kingdom, 3Universita di Bologna, Bologna, Italy, 4Northwick Park Hospital, London, United Kingdom, 5Department of Experimental Psychology, University of Cambridge, Cambridge, United Kingdom. 

Synaesthesia, a neurological condition affecting approximately 0.05% of the population, is characterised by anomalous sensory perception: a stimulus in one sensory modality triggers an automatic, instantaneous, consistent response in another modality (e.g. sound evokes colour) or in a different aspect of the same modality (e.g. black text evokes colour).  Growing evidence links synaesthesia to cognitive dysfunction; dyslexia, dyscalculia and cognitive interference from synaesthetic experiences have been reported. Conversely, anecdotal and experimental evidence has linked synaesthesia to enhanced recall and absolute musical pitch. Family studies have shown evidence of a strong underlying genetic predisposition with 48% prevalence among first-degree relatives of synaesthetes and greater risk to female than to male relatives.  Pedigree analysis and evidence from previous studies suggests an X-linked dominant mode of inheritance.  Progress to date of a whole-genome screen using 400 microsatellite markers will be reported.

Mental Imagery in Synaesthesia - does seeing the mental image of an inducer in the mind's eye result in a synaesthetic experience?
Mary Jane Spiller and Ashok Jansari

E-mail: M.J.Spiller@uel.ac.uk

School of Psychology, University of East London
 
The cross-sensory phenomenon of synaesthesia is allowing researchers to explore the way we process sensory information from a different perspective.  It has also been suggested that the study of synaesthesia could contribute to our knowledge of many brain-behaviour relationships including mental imagery (Rich & Mattingley, 2002).  Recent research has shown that for some synaesthetes the synaesthetic experience is not reliant on an external stimulus.  It can be triggered by thinking of the inducer (Dixon et al, 2000; Smilek et al, 2002; Jansari et al, in press).  However, these studies have not tested whether these individuals are having the synaesthetic experience from abstractly (or conceptually) thinking of the number, or by holding a mental image of the number in their mind’s eye.  The question of whether the synaesthetic experience is induced when seeing the inducer in the mind’s eye therefore remains unanswered.  However, there are subjective reports of it happening reported in the literature (e.g. Ramachandran & Hubbard 2001; Smilek & Dixon, 2002).  If mental imagery does result in a synaesthetic experience, then a mental image of an inducer would be expected to be more vivid than a mental image of a non-inducing symbol, as it has been shown to be in visual perception, when the inducer leads to a 'pop-out' effect in synaesthesia (Ramachandran & Hubbard, 2001).  In the general population it has previously been shown that forming a visual mental image of a symbol (e.g. the number 5) enhances the subsequent detection of the same symbol in a forced choice detection task, thereby supporting the idea that mental imagery uses similar representational structures as perception (Farah, 1985).  This paradigm has been applied to visual synaesthesia, by asking synaesthetes to form a mental image of a symbol (either a known inducer or non-inducer) whilst looking at a blank computer screen, and then to indicate the location of a symbol (either the symbol imaged, or the alternative one) that subsequently appeared very briefly in one of two locations on the computer screen. It was predicted that when the mental image was of an inducer (e.g. 5) synaesthetes would have greater accuracy than after imaging a non-inducing symbol due to the enhanced vividness.  This is because if the mental image did induce a synaesthetic experience, making the symbol more vivid in the mind's eye than a non-inducing symbol, the subsequent detection will be enhanced.  The results from pilot testing with synaesthetes and non-synaesthetic controls are discussed in relation to previous research in the areas of mental imagery and synaesthesia.  Mental imagery and perception are known to share similar brain processes (Ganis et al, 2004) and so exploring this area will help to identify where in the cascade of sensory signalling the synaesthetic experience might occur.
 
Spatial aspects of colour synaesthesia:  Combining artistic and scientific methods 

Cretien van Campen & Clara Froger
E-mail: cretien@tiscali.nl, c.froger.bv@worldonline.nl, www.synesthesie.nl

 

Art and science have contributed in different ways to our knowledge of synaesthesia. Clara Froger, a visual artist, and Cretien van Campen, a scientific researcher, have collaborated in a project to integrate these two types of knowledge. The purpose was to combine artistic and scientific methods in the study of synaesthetic experiences.  A group of synaesthetes was invited for one full day to the BMBR art gallery in Rotterdam in Holland. Each person was studied individually. First the participants were tested with the NeCoSyn method1 to assess their types and dimensions of colour synaesthesia. Second, the participants were exposed to a range of stimuli such as words, sounds, and flavours to elicit synaesthetic experiences. Under the supervision of visual artists, the synaesthetes visualized their synaesthetic experiences by means of painting and drawing.  The experiment resulted in two types of information. First, the scientific test resulted in objective individual profiles of synaesthesia in dimensions and types. Second, the artistic approach resulted in paintings that represent personal synaesthetic experiences. The scientific profiles and artistic expressions of each synaesthete show different aspects of their experiences. The spatial aspects and colour dimensions of synaesthetic experiences of a number of participants will be shown and discussed at the meeting.

 

 
Ovals of time:  Representing time in space
Daniel Smilek, Mike J. Dixon, and Philip Merikle 
E-mail: pmerikle@watarts.uwaterloo.ca

University of Waterloo, Ontario, Canada
 
Synaesthetes frequently report that they experience units of time (e.g., years, months, days) as occupying space outside of their bodies.  The time units may be experienced as being arranged in an oval, a oblong, or a circle surrounding their bodies or projected in front of them.  The time units are typically experienced as being ordered and occupying fixed positions.  In addition, the time units may be associated with specific colours.  For example, January may always the experienced as being at 12 o'clock with a green tinge, whereas June may always be experienced as being at 5 o'clock in bright pink.  We studied four synaesthetes who report such experiences for the months of the year.  We found that their experiences were both consistent and automatic.  In addition, we found that their experiences can direct spatial attention in a reflexive manner.  The overall findings generalize across the four synaesthetes.  But there were also individual differences in the way that these experiences of time direct attention.  
 
 
Varieties of Synaesthetic Experience: The cases of number forms and grapheme personification.
Noam Sagiv, Maina Amin, Femi Lafe, and Jamie Ward.
E-mail: n.sagiv@ucl.ac.uk

Department of Psychology, University College London

 
Narrowly defined, synaesthesia is a condition in which stimulation in one sensory modality also gives rise to perceptual experiences in another modality. Colour is the most common synaesthetic experience and with few exceptions, was the focus of much of synaesthesia research. While studies of other senses are beginning to emerge, the spectrum of synaesthetic (or synaesthesia-like) experiences is even broader and not strictly limited to simple sensory experiences. We will discuss two phenomena that received little attention in the present literature. The first involves space; quite a few individuals think about certain concepts (e.g., time or numbers) in a concrete spatial sense, not necessarily coupled with visual imagery. The second, less common and perhaps more intriguing variant of synesthesia involves personification of letters and numbers (that in some cases, extends to objects in the environment). We will describe some examples of the phenomenology of these phenomena, how they were objectively verified in our laboratory, and what they might tell us about human cognition.

 
 
Implicit effects of colors in synesthesia
Avishai Henik, Roi Cohen-Kadosh, & Maya Tadir
E-mail: henik@bgu.ac.il

Department of Behavioral Sciences and Zlotowski Center for Neuroscience, Ben-Gurion University of the Negev, Israel
 
Much research on synesthesia has examined the perceptual nature of the phenomenon. Recently, several studies have examined the effect of synesthesia on higher cognitive operations, investigating conceptual levels of information processing. In several experiments we employed a Stroop-like paradigm and presented synesthetes with relevant stimuli (e.g., digits) and irrelevant colors (e.g., the digit 4 in red) and asked them to respond to the relevant stimuli and ignore the colors. They were asked to compare two relevant stimuli. Displayed colors were either congruent or incongruent with experienced colors triggered by the relevant stimuli. Synesthetes showed the classical congruity effect. Namely, they were slower to compare the relevant stimuli when the colors deviated from their experience than when they matched their experience. Moreover, we found that irrelevant color distance modulated processing of the relevant stimuli. For example, participants were faster to compare two digits when the colors indicated a larger distance than the relevant numerical values (e.g., the digits 4 and 5 printed in the colors that induced 2 and 7, respectively). In contrast, performance by non-synesthetes was not affected by colors. This suggests that colors can evoke magnitudes in some synesthetes, and that synesthesia may be bi-directional (e.g., from color to digit) and not only uni-directional (e.g., from digit to color).
 
 
Number Synaesthesia: When hearing 'four plus five' looks like gold
Ashok S Jansari, Mary Jane Spiller & Steven Redfern
E-mail: A.Jansari@uel.ac.uk

School of Psychology, University of East London, U.K.
 
Whilst lexical-colour synaesthesia has been widely studied, the number-colour pairing has received relatively less attention. Since one very strong variable is the structure and ordinality within a set of inducers (e.g. letters of the alphabet, days of the week and months of the year), the inherent hierarchy of numbers suggests that number-synaesthesia should be found in most synaesthetes. Three synaesthetes were recruited who showed between 80 and 100% consistency of synaesthetic responses to a set of stimuli across a three month interval. Their synaesthesia for numbers was investigated using an extension of Dixon et al. (2000) '2 plus 5 equals yellow' paradigm. Participants saw single digits and operators for an arithmetic process followed by coloured square which was either congruent or incongruent with their individual colour for the answer; the task was to name the colour followed by stating the solution to the arithmetic sum. To see whether number-processing synaesthesia extends beyond the visual domain into the auditory domain the same procedure was used with the digits and operators being presented aurally. Relative to age-matched controls congruency effects were found for the synaesthetes. These findings add to the suggestion that synaesthesia can occur at a conceptual level where physical experience of an inducer is not necessary. Additionally, the findings showed that for one synaesthete there was a statistical difference in the auditory but not visual condition whilst for the remaining two synaesthetes, the reverse pattern was observed.. This variable pattern adds to the body of literature that further illustrates the heterogeneity of synaesthesia. The findings are incorporated into Rich & Mattingley's (2002) neurocognitive model of synaesthesia and observations which cannot yet be explained are highlighted as future directions for research.
 
 
Numerous Methods to Demonstrate Individual Differences Between Synesthetes.
Edward M. Hubbard

E-mail: edhubbard@gmail.com

INSERM Unit 562, Paris
 
Over the past five years, we have accumulated a variety of evidence that suggests that grapheme-color synesthesia is a perceptual phenomenon and that there are reliable differences in patterns of brain activity between synesthetes and non-synesthetes.  I will discuss research that I have conducted examining grapheme-color synesthesia, which shows that synesthetic colors can improve performance on two tests of perceptual processing.  Second, using fMRI, we showed that color selective regions in human visual cortex are more active in grapheme-color synesthetes than in controls.  However, further analysis of these data show that there are substantial variations in both behavioral performance and fMRI
responses, suggesting important differences between synesthetes.  In another line of research, we have investigated patterns of correlations between letter shape and color, or letter name and color.  We find that different synesthetes show different patterns of association, again pointing towards important differences between synesthetes.  In sum, these techniques allow us to prove what many synesthetes already know: Synesthesia is real, but there are important differences between synesthetes.
 
 
Colour-guided visual search in Synaesthesia
Carolina Gheri 1, Susan Chopping 2 and Michael Morgan 1
E-mail: m.morgan@city.ac.uk

1 City University, London; 2. Institute of Psychiatry, Kings College, London
One of the major issues in synaesthesia is to identify the level of processing involved in the formation of the subjective colours experienced by synaesthetes: are they low-level sensory phenomenon, equivalent to real signals,  or  due to memory and association learning (Morgan, 2003)?   We tested whether the colours reported by a group of grapheme-colour synaesthetes (previously studied by Nunn et al., 2002) could be used in a visual search task.  However, unlike previous studies of the same problem (Ramachandran & Hubbard, 2001), we also introduced a condition where the colours experienced by synaesthetes would be expected to make them worse than normals (Morgan, Adam, & Mollon, 1992).  We found no evidence for differences between synaesthetic and normal controls, either when colours should have helped them or where they hindered. We conclude that the colours reported by synaesthetes are not equivalent to low-level sensory signals, but arise at a cortical level where they are unable to affect visual search.
 
 
Anticolors:  Behavioral and neural correlates of the conscious experience of a color-grapheme synesthete
Nathan Witthoft & Jonathan Winawer
E-mail: witthoft@MIT.EDU

Department of Brain & Cognitive Sciences, MIT, Cambridge, Mass. USA
 
Previous work with a color-grapheme synesthete, AED, presented behavioral evidence showing that the letter to color pairings in synesthesia could be both learned and involve low level visual mechanisms ordinarily thought to be insulated from long term memory (Witthoft & Winawer, Cortex, in press).  Here we present some new findings with this same subject.  First we found that the vividness of AED's synesthetic colors varies in a systematic way depending on the real hue of a particular letter or number.  As the hue of the stimulus is shifted around the color circle away from the hue of AED's photism, the vividness declines, and AED's synesthesia is abolished entirely when the hue of the stimulus is roughly 180 degrees from the hue of the synesthetic color.  We refer to these colors which eliminate AED's subjective experience of synesthesia as anticolors.  This finding led to two experiments which provide objective evidence of this phenomena.  In the first we used a variant of the Stroop task to show that as has been demonstrated for other synesthetes, AED takes longer to name the hue of a stimulus, when the hue is inconsistent with the hue evoked by her synesthesia.  However, when we split the inconsistent hues into two sets, one which evoked synesthesia and one which did not, we found that the effect of interference was significantly reduced when AED did not experience a photism.  This suggests that the interference produced in the Stroop task is separable into two components, one cognitive and one perceptual.  In a second experiment, we took advantage of the variation in AED's subjective ratings of the vividness of her synesthesia to examine its neural substrates.  First, we found that in both right and left V4, the BOLD activity was positively and linearly related to AED's subjective ratings, suggesting a tight coupling between activity in this early visual area and her conscious experience.  We also found that when defining color areas as regions that responded more to colored symbols than to grey symbols (neither of which produce synesthesia in AED), there was significantly more BOLD activation in response to grey letters which do produce the perceptual experience of synesthesia in AED than to letters presented in anticolors which do not.

 
 
When seeing also means feeling: intraparietal crossmodal processing in colour-graphemic synaesthesia

Peter H. Weiss1,2, Karl Zilles2,3, Gereon R. Fink1,2
E-mail: p.h.weiss@fz-juelich.de

1Neurologische Klinik, Universitätsklinikum Aachen, RWTH Aachen, Germany

2Institut für Medizin (IME), Forschungszentrum Jülich, Germany

3C. & O. Vogt Hirnforschungsinstitut, Heinrich-Heine-Universität Düsseldorf, Germany

In synaesthetes, stimulation of one sensory modality automatically induces an additional percept in another sensory modality. For example in cases of colour-graphemic synaesthesia, reading a specific letter automatically triggers a specific colour perception.  Using functional magnetic resonance imaging (fMRI), we measured changes in brain activity of nine colour-graphemic synaesthetes, who saw either coloured or non-coloured letters, which either elicited a synaesthetic colour experience or not. For coloured letters, the stimulus surface colour always differed from the individually experienced synaesthetic colour. Neuropsychological testing and activation of the colour area in the fusiform gyrus bilaterally in response to coloured letter stimuli suggested normal colour processing of all synaesthetes. The experience of colour-graphemic synaesthesia (irrespective of whether coloured or non-coloured stimuli were shown) increased neural activity within the left intraparietal cortex only. The 'mismatch' between 'seeing' (surface) and 'feeling' (synaesthesia) different colours was associated with increased neural activity in the left dorso-lateral prefrontal cortex (DLPFC). The observed activation of left intraparietal cortex supports theoretical accounts that (colour-graphemic) synaesthesia originates from enhanced crossmodal binding of form and colour.  Furthermore, activation of DLPFC associated with a 'mismatch' of surface and internally generated synaesthetic colour suggests that supervisory attentional processes are involved in solving the previously shown perceptual conflict underlying synaesthesia.







