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ABSTRACTS

Prevalence and characteristics of vision-touch symathesia

Michael J Banissy Roi Cohen KadoghVincent Walsh& Jamie Ward

1 Institute of Cognitive Neuroscience, Dept. of éhsylogy, University College
London, UK.

2 Dept. of Psychology, University of Sussex, UK.

Previous findings have indicated that synaesthessaa prevalence rate ranging from
of 0.05% to 3%. A trend of all prevalence studsea higher proportion of grapheme-
colour synaesthesia relative to other types of dbedition, with current research
suggesting that grapheme-colour synaesthesia pasvalence of 1.4%. Since this
time, a new variant of synaesthesia has been dadeohé which observing touch to
another person induces a tactile sensation on ythaesthete’s own body (vision-
touch synaesthesia). To date no studies have igaest the prevalence or
characteristics of vision-touch synaesthesia, algjhoa recent group study suggests
that the prevalence of the condition may be moreroon than first considered. Here
we report findings indicating that this type of agsthesia is just as common as, or



potentially more common than, grapheme-colour ssthesia. Furthermore, using a
series of behavioural paradigms the characteristicgision-touch synaesthesia are
considered and their implications discussed.

m.banissyAT ucl.ac.uk

The McGurk illusion provides evidence for a late, prceptually-driven onset of
synaesthesia

Gary Bargary®2 Kylie J. Barnett*® Kevin J. Mitchefl*& Fiona N. Newefl

1. School of Psychology, Trinity College Dublineland

2. Institute of Neuroscience, Trinity College Dublireland

3. Smurfit Institute of Genetics, Trinity Collegeublin, Ireland

Although it is estimated that as much as 4% of feaxperience some form of
enhanced cross-talk between (or within) the serk®syn as synaesthesia, very little
is understood about the level of information preaeg required to induce a
synaesthetic experience. Several studies havel fthat synaesthesia can occur very
rapidly and is sensitive to changes in low-levaedgarties of the inducing stimulus,
suggesting that synaesthesia is an automatic asisocdriven by early sensory input.
However, attention, semantic information and featbinding processes have also
been implicated in mediating synaesthesia, sugggestiat higher-level stages of
information processing are required before the egtieetic experience is elicited.
Here we showed that synaesthesia is driven by pateeptual, rather than early, uni-
sensory processing, using a well-known multi-sengitusion called the ‘McGurk’
effect. Specifically, we found that the coloursundd by spoken words are related to
what is perceived (i.e. the illusory combinationaoidio and visual inputs) and not to
either of the individual sensory inputs (i.e. theeme or phonemes) in 9 linguistic-
colour synaesthetes. Our findings indicate thaguistic-colour synaesthesia is an
experience which is triggered only when a significamount of information
processing has occurred and that early uni-seregiryation is not directly linked to
the synaesthetic experience.

gb364AT cam.ac.uk

Synaesthesia: Learned or lost?

Roi Cohen KadoshAvishai Henik, Vincent Walsh

1 Institute of Cognitive Neuroscience, Dept. of éhylogy, University College
London, UK.

2. Dept. of Psychology, Ben-Gurion University oé¢ tNegev, Beer-Sheva, Israel

The question why synaesthesia, an abnormal binditign or between modalities,
occurs is both enduring and important. Two explanat have been provided: 1) A
congenital explanation: we all born as synaesthatieésnost of us subsequently lose
the experience due to brain development. 2) A legrexplanation: synaesthesia is
related to some learning process during childhobatee recent studies provide
conflicting support for these explanations. Twodsts supported the idea that
synaesthesia is learned by showing that the freyueheveryday language implicitly
modulates the synaesthetic experience. Anotherystrgued that synaesthesia
follows basic representation that is innate inddllus. We reassess these points of
view, and show that it is possible for both of thienbe valid.

r.cohenkadoshaT ucl.ac.uk



An exploration of aspects of language as inducers ooncurrents in synesthesia
Sean A Day

Depts. of English & Journalism, and Behavioral &b Sciences, Trident Technical
College. USA

‘Grapheme to color' synesthesia is one of the gwaimon forms of synesthesia there
is. But what about other types of synesthesia lwimgolve language? This
presentation raises questions about aspects aidgeglooking at how they could be
inducers or concurrents of synesthetic perceptiddbile the initial focus of the talk
presents a comparison of ‘phoneme to color' syesisthwith 'grapheme to color’, my
intent is to expand this to also touch upon suplesyas "flavored words" and
"tickertapes”, on my way to exploring even far maee and esoteric possibilities of
synesthetic-linguistic correspondences.

sean.dayAT tridenttech.edu

Confirming synaesthetic number forms using spatiatueing and SNARC-type
tasks.

Mike Dixon, Michelle Jarick & Dan Smilek

Dept. of Psychology, University of Waterloo, Canada

Most people mentally represent numbers in a limaing from left to right. Spatial
cuing and SNARC effects show that our mental nunilmer can influence both
attention and behaviour. For those with synaestheumber forms, the
representation of numbers is more elaborate tHaeaE.M. sees the numbers from 1
to 10 rising vertically, the numbers 11 to 20 gofrgn left to right, and the numbers
21 to 40 going from right to left. We explored th#entional and behavioural
ramifications of E.M.'s unusual way of representmgnbers using spatial cueing and
the SNARC-type tasks. In the cueing task we céntpaesented low (1,2) or high
(8,9) numbers followed by targets either to the taf right of center, or above or
below center. E.M. showed no cueing effects ffir de right targets, but did show
cueing effects in the vertical plane (e.g., for lIomumber cues E.M. was significantly
faster to detect targets appearing on the bottomthes top of the screen). We
conceptually replicated these effects using the BNAeffect. When asked to make
odd-even judgments there were no effects whendsgonses involved left-right hand
movements. When up vs. down movements were refjustee showed significant
compatibility effects (e.g., she was significanfhster to make an upward hand-
movement for high numbers, and a downward moverfeentow numbers). These
results objectively confirm the presence of herswal number form, and highlight
the potential for number representation to idiosghcally influence attention and
behaviour.

mjdixon AT watarts.uwaterloo.ca

A different outlook on time: Visual and auditory month names elicit different
vantage points for a mental calendar in a time-spacsynaesthete.

Mike Dixort, Mark T. Stewaft Michelle Jarick, Emily Maxweft & Dan Smilek
1. Dept. of Psychology, University of Waterloo, @da

2. Dept. of Psychology Willamette University, USA

For people with time-space synaesthesia monthspgchighly specific locations in
space. When E.M. sees month names they form a digaca "scoreboard” 7 with



January to June forming the top of the 7 and Julpecember forming the tail. She
mentally views this space from the crux of the @kiag "north" at April. Thus
January is on her left and June on her right. éstingly, however, when E.Mhears
month names her mental vantage point changes. &es \the 7 from the top
"looking south” at April with January on the rigahd June on the left. We used a
spatial cueing task to objectively verify these suml subjective descriptions. Visual
month names were centrally presented, followed lgrget that appeared either on
the left or the right. When months cued targetScorrect” locations (JANUARY
followed by a target on the left) she was signiiitya faster at detecting these targets
than when the month cued the "wrong" location (JARY followed by a target on
the right). We showed that when sheard the month names rather than saw them,
her attention was oriented to the opposite sidgpate (i.e., whereas JANUARY cued
her attention to the left, "January" cued her aibento the right). Our findings
support previous research showing that time-spataesthesia can bias visual spatial
attention, but also suggest that for this synaésttime-space associations can differ
depending on whether they are visually or auraltiuced.

mjdixon AT watarts.uwaterloo.ca

A large-scale analysis of synaesthetic correspondzes
David M. Eagleman
Depts. of Neuroscience and Psychiatry. Baylor @ellef Medicine. USA

This talk will present a large-scale data analgsevn from our online synaesthesia
test battery at www.synesthete.org. The talk vath@entrate, in particular, on colored
sequences (letters, numbers, weekdays, etc). itiadd will present a review of the
current state of our genetics analyses, showingt wha have learned about
synaesthesia’s mode of inheritance.

eaglemanat bcm.edu

Tasty nonsense: Non-words in lexical-gustatory syeathesia
Sarah Haywood & Jools Simner
Dept. of Psychology, University of Edinburgh. UK

‘Lexical-gustatory’ synaesthetes experience taste®m words (e.g.slope tastes of
over-ripe melon for synaesthete JB). Studies hdevs that non-words, such as
vilps, can also elicit tastes, a fact that until now besn difficult to explain. Current
theories (e.g., Simner & Ward, 2006) suggest thstes begin in childhood with food
names &pple tastes of apple), and then “ripple out” to otherds through mental
connections between word-meanings (or ‘lemmasmhc&inon-words do not have
lemmas, they should not elicit tastes. So wheréhdg come from? We studied taste
responses to 120 non-words and 80 real words ittegigal-gustatory synaesthetes.
Participants read the real and non-words, wrote nddiveir tastes, and rated the
intensity of each taste on a scale 1-9. Real wiandded to elicit more tastes, stronger
tastes, and more consistent tastes than non-wdtdasense-word tastes were
nonetheless frequent, and were related to real svordnteresting and predictable
ways. For example, non-words with ‘neighbours’ (&kgach has the neighbours
beach, peach, teactetc) elicited more tastes than non-words withoeighbours
(e.g., Vips). Moreover, ‘pseudo-homophones’ (non-words thainsgolike real words,
e.g., peeplé elicited more tastes, and stronger tastes, tlsecltheir spelling
approached a real word (e.geepletasted stronger thdraybe. Taken together, our



findings suggest that non-word tastes are in faigjgered by their real-word
neighbours, which no longer contradicts a lemmaetiriaccount of lexical-gustatory
synaesthesia.

sarah.haywoodAT ed.ac.uk

lllusory Conjunctions Are Biased by Synesthesia
Lindsay J Hearne & Michael C Corballis
Dept. of Psychology, University of Auckland, Newatand

In color-grapheme synesthesia, letters are invahipt associated with specific,
idiosyncratic colors. We investigated whether theséor associations influence
normal binding of colors with letters. To test tissynesthetes and 8 yoked controls
were shown brief displays of 3 letters. Each lettes presented in a different color
that was drawn from the set of synesthetic colorsttiose letters. This display was
followed by a single probe letter which was one tbé three display letters.
Participants responded 'same' if they thought it walored the same as the
corresponding letter in the previous display, dfédent' if they thought it had been a
different color. Synesthetes were significantly enbkely to report ‘'same’ if the probe
was presented in its synesthetic color. This sugg#smt when synesthetes have
illusory conjunctions, they are more likely to biadetter's synesthetic color rather
than other incorrect colors.

Ihea010AT ec.auckland.ac.nz

On the relationship between ordinal sequences angace: The case of a number
form synaesthete

Edward M. Hubbary Mariagrazia Ranzirli Manuela Piazz=’ and Stanislas
Dehaené®

1. INSERM Unité 562, Gif-Sur-Yvette, France

2. Center for Mind Brain Sciences, Rovereto, Italy

3. College de France, Paris, France

When individuals with sequence-form synaesthesiaktlabout ordinal sequences,
they experience vivid, automatic associations dinticular fixed spatial locations.
We investigated this form of synesthesia more delkpltesting an unusual sequence-
form synaesthete, DG, who reports spatial forms5@rdifferent sequences. These
forms are elicited not only by numerical sequen@eduding negative humbers and
Roman numbers), but also by other ordinal sequensgsh as time sequences
(months of the year, days of the week, hours of dhg), the alphabet, financial
sequences, and different units of measure (egghdms, kilometres and degrees). He
also reported that working with new sequences ledldle development of new spatial
forms, suggesting that unusual mechanisms of pigsthay be active in DG. He was
highly consistent in his drawings as assessed bydrawing tests more than one year
apart. DG also took part in three behavioural expents: parity judgment, number
comparison, and number-cueing. In these experimeatgruency (congruent versus
incongruent with DG’s mental number line) and otéion (horizontal versus vertical
alignment) were manipulated in order to test whethese factors would affect his
performance. We found that vertical alignment ofthbdvands and numbers
significantly affected DG'’s results in all threepeximental tasks and that his reaction
times were faster when numbers or response side emrgruently aligned with his
mental number line. DG’s performance indicates Hpatial processes are linked not



only to numerical sequences, but can also extenother ordinal sequences, even
sequences newly learned as an adult.
edhubbard AT gmail.com

Synaesthesia in Chinese: the colouring of Chinesbaracters and their spellings
Wan-Yu Huny? Jools Simnét and Richard Shillcodk

1. School of Informatics, University of Edinburdhik

2. Dept. of Psychology, University of Edinburgh. UK

In Hung (2006), it has been suggested that Chispsiings may implicitly influence
the synaesthetic colours of Chinese charactersactas with identical initial letters
or initial vowels tend to have the same coloursweler, this finding, based on
observations with characters but without their esded spellings, is sceptical. The
present study thus extends Hung (2006) with explitiinese spellings. This study
has three experiments: the first replicates the d&$5enuineness in Hung (2006)
with a 6-month interval; the second replicates Tiest of Characters on the initial
letter/vowel and tone effects but with a Monte-Gaathalysis; the third experiment
again assesses these three effects but with thaotlies’ spellings instead. In general,
our L1 (h = 3) and L2 = 3) synaesthetes performed differently; this will be
discussed from the contrast of the initial lettewel and tone effects between
characters vs. Pinyin/Bopomo spellings. Moreoveangferability of synaesthetic
colours across writing systems is suggested péatigufor our L2s. Dissociation of
colours, by contrast, is apparent in our L1s.

w.hung AT sms.ed.ac.uk

Responses to Arabic numerals, Roman numerals, numbeords and dot
patterns in number-colour synaesthetes

Clare Jonas & Jamie Ward

Dept. of Psychology, University of Sussex, UK

In 2001, Ramachandran and Hubbard speculated liea¢ tmight be a distinction
between lower and higher synaesthetes: lower symgtes, they argued, respond to
the physical aspects of a stimulus, while higheraggthetes respond to its meaning.
Thus, one would expect that some number-colour esthates would have
synaesthetic responses only to Arabic numeraldewtihers would have synaesthetic
responses to all forms of number. In a 2007 stugNkkoli et al., synaesthesia-
inducing graphemes and familiar objects with irgitnsemantic links to a particular
colour (e.qg. red hearts) were presented in congropponent (i.e. at the opposite side
of the colour wheel to the synaesthetic colour #ratefore using the same visual
channel) or independent (i.e. at 90 degrees tesyhaesthetic colour on the colour
wheel and therefore using a different visual chfnn@/hile an increase in
interference was seen with the opponent colour,pased to the independent colour,
for synaesthesia-inducing graphemes, no such effastseen for the familiar object
stimuli. We extended the study by Nikd# group to include Roman numerals,
number words and dot patterns as stimuli, and piedlithat lower synaesthetes
would show an increased reaction time to stimudispnted in opponent colours only
for Arabic numerals, while higher synaesthetes washow this increase for any
number form they reported as having colour. Foarteember-colour synaesthetes
were tested and our results suggest that inteideren the colour naming task does
not strongly relate to the higher-lower distinction



Nikoli , D., Lichti, P. and Singer, W. (2007). Color oppony in synaesthetic
experiencesPsychological Scien¢é8, 481-486

Ramachandran, V.S. and Hubbard, E.M. (2001). Syhessa — A window into
perception, thought and languageurnal of Consciousness Studi®s3-34

C.jonasAT sussex.ac.uk

Synaesthesia in the process of identity

Daria Kaluzd, Markus Zedler, Sara Plimet, Hinderk M Emrich

1. Dept. of Educational Science and PsychologyieRdeiversity, Germany.
2. Clinic for Psychiatry, Social Psychiatry & Psgtierapy, Hanover Medical
School, Germany

Subsequent to the study of one hundred randomigeabsthetes with the "Freiburg
Personality Inventory (FPI)" presented at UKSA 20@%ich raised questions of the
psychological disturbance of synaesthesia, a numbBroblem-Centered-Interviews
were conducted with synaesthetes. The interviewdreaded the subjective
perspective of synaesthetes towards the resuliseo$tudy, as well as the matter of
how synaesthesia reflects on their personal likesd8l on those interviews, a Process
of Identity through the discovery of the term “sgsthesia” by the interviewed
synaesthetes could be worked out as playing afsigni role in regard to the issue of
Mental Health. The underlying mechanisms were ifledt as self-regulation
processes, including the regulation of “self-wor#rid “development of awareness”.
Concerning the Mental Health questions, these mxiyamic processes point to a
social fit-Problem rather than a neuropsychiatrigbem per se. We will present the
results of this qualitative study and introduce tedel of “Identity Process of
synaesthetes” as a useful contribution for theudision of the recent presented results
of the "Narcissism Inventory (NI)".

zedler.markusAT mh-hannover.de

Cognitive advantages in tickertape synaesthesia

Seonaid Linh Peter Hancock Jools Simnér Michael Akeroyd
1. Dept. of Psychology; University of Stirling, UK

2. Dept. of Psychology; University of Edinburgh, UK

3. MRC Institute of Hearing Research, Scottish iBactUK

Grapheme-colour synaesthetes can experience tkesasons in a number of
different ways. For tickertape synaesthetes, cslare bound to the form of the
grapheme, meaning that colours are experiencedsabstract formless shapes, but
rather, as letters and numeraiscolour. For such synaesthetes, hearing speech gives
rise to a written, coloured, 'tickertape' of wordgyich presents itself either in the
mind's eye, or projected into space. Our studystigates whether such presentations
give rise to particular assets. We studied ticletaynaesthetes, non-tickertape
synaesthetes, and matched controls without syremathWe examined whether
synaesthetes showed superior abilities in deteckeggaded speech, and whether this
advantage was greater for synaesthetes with tagyentlisplays (who may be able to
benefit from the visual feedback provided by thsubtitled' hearing). We will
describe, also, whether there are additional adgast in spelling and in mental
arithmetic, two more tasks that might receive mioément from the synaesthetic
form of ‘written' feedback.



j.simner AT ed.ac.uk

Layers of pitch-colour association in synaesthetidevelopment.
Joseph Long
North East of Scotland Music School and the Uniteif Aberdeen

In this presentation | will describe the developmehmy own synaesthesia from a
system based on the labelling of musical construbtsugh an experience based on
the precise pitches of musical sounds, to a phenome which complex auditory
events such as entire pieces of music can be eaptuia single, diffuse visualisation.

| will discuss ways in which the experience of asl@ssociations can relate to the
possession of absolute pitch, and will also foauhiow synaesthesia may sometimes
influence more general aspects of musical thinkidgring the presentation | will
include a number of short musical examples as alteveral anecdotes about the
ways in which synaesthesia has affected my mudmatlopment.

josephlongAT gmx.co.uk

Training grapheme-colour associations produces a sgesthetic Stroop
effect, but not a conditioned synaesthetic response

Beat Meier & Nicolas Rothen

Dept. of Psychology, University of Berne, Switzeda

The goal of this study was to investigate whettedrdvioural and physiological
consequences of synaesthesia can be elicitedibingyapecific letter-colour
associations. Towards this goal twenty non-synagistindividuals were trained for
10 minutes on seven subsequent days to associatsdecific letters with four
specific colours. After training, the synaesth&imoop test and the synaesthetic
conditioning test (Meier & Rothen, 2007) were adistered. The results showed that
a one-week letter-colour association-training wefigent to elicit a synaesthetic
Stroop effect. In contrast, in the synaesthetiddmning test, there was no evidence
of a conditioned synaesthetic response as meabyirgkin conductance response.
These results indicate that the presence of symetesstroop effect is not a unique
property of true synaesthetes. They also indidaea physiological measures like
the synaesthetic conditioning test is a more slatesk to identify synaesthesia. In
addition, the results provide for further, albadirect, evidence that the conditioned
synaesthetic response in synaesthesia is due tiwitngposs-activation during the
conditioning phase. Otherwise one would expectttiatearned letter-colour
association is sufficient to elicit a conditiones$ponse in trained individuals. Overall,
our study demonstrates that a careful inspectidhefasks in which synaesthetes
appear to show special behavioural performancersanted.

beat.meierAT psy.unibe.ch

Immediate transfer of synaesthetic concurrents to ovel inducers

Aleksandra MroczKd, Phillip Lichti?, Thomas Metzing&?, Wolf Singet®, Danko
Nikolic®*

1. University of Mainz, Faculty of Philosophy, Geany

2. Max-Planck Institute for Brain Research, Germany

3. Frankfurt Institute for Advanced Studies, Gergnan



In synaesthesia, a certain stimulus (inducer) s®@ated reliably and automatically
with a perceptual-like, phenomenal, experience thatot present in the stimulus
(concurrent). For example, letter 'A’' induces alsvdlye perception of red colour.
These associations are acquired in early childres@tremain robust throughout the
lifetime. There is also evidence that synaesthas®ociations can transfer to novel
inducers in adulthood as one learns a second |lgegudh another writing system. It
is currently not known how long the formation ofwnassociations takes and how
much practice such a transfer requires. We fouatl ghapheme-colour associations
can be transferred to novel forms of graphemes aftepleting only a short writing
exercise of less than 10 minutes duration. Fivassgthete subjects learned an ancient
Slavic writing system, Glagolitic, orthographicalfrgely unrelated to Latin, Cyrillic,
Greek or Arabic. We asked subjects to handwritéafiliar words (or, alternatively,
sequences of numbers) such that they substituted.aim letter (or one Arabic digit)
with a Glagolitic letter (or digit). After the exase, all five subjects reported
experiencing synaesthetic associations to theselynd@arnt graphemes, the
concurrent colours being transferred from the aaginducers to the new graphemes.
Due to the short duration, the learning procesgdebn the formation of semantic
associations rather than on the mechanisms of pietaelearning. Thus, the results
indicate that, in contrast to common belief, indade grapheme-colour synaesthesia
reside at the semantic and not at the percepthah@menal) level of representation.
danko AT mpih-frankfurt. mpg.de

On the correlation between the spatial extension dbuch synaesthesia and the
plastic categorization of the human body schema.

Isadora Olivé

Laboratory of the Physiology of Perception and éwat{LPPA). Collége de France.
France.

The spatial extension synaesthesia has being dtuieseveral early authors, and
reviewed by Richard E. Cytowic in his bo8knaesthesia: A Union of the Sendes
characterized, as the name indicates, by an alditgpatially extend one percept
belonging to a given sensory modality, e.g. toushjch is ignited by a percept
belonging to yet another sensory modality, e.gowisThe projection of the percept
takes place in the peripersonal space, ratherlibanrg in the mind’s eye. That is, it's
experienced, in the particular casespétial extension of toucls an outstretching of
the own body boundaries, as is illustrated by thengle of a patient whose leg
assumed a spiral form that echoed the spiral ootatf the visual stimulus that ignited
such perception. In fact, the example quoted al®velative to a patient with visual-
haptic hallucinations due to migraine outburstse Téxample was produced by
Cytowic himself, in order to speculate on the eglewnce of the functional anatomy
underlying the spatial extension of touch and thosker describing different
phenomena with resembling perceptual outputs. waollg the same line of reasoning,
the main goal of the present work is to produceragarative study amongst what is
known about the spatial extension of touch synassih and the most recent studies
demonstrating the astonishing and uncanny maliealoif the human body schema
on non-synaesthetes, healthy subjects, such d&uthlger Hand Illusion (RHi) and the
Out-of-Body Experiences (OBE). We would like torle&§ and how each phenomena
can help to better understand one-another, defifisgputative phenomenological
resemblances, as well as potential common neustisues.



isadora.oliveAT college-de-france.fr

Synaesthestic spatial forms as mental images.
Mark Price
Psychology Faculty, University of Bergen, Norway.

Spatial forms are the involuntary experience thattaen types of sequential
information, such as months, week days, or numbars, arranged in spatially
extended patterns which can be very precise, cotrgid idiosyncratic. This type of
experience is relatively common, even among peeptbout any other type of
synaesthesia, and is increasingly considered ttsbk a type of synaesthesia. Recent
research supports the idea that the reported exmes derive from real differences in
mental representation of sequence information, roahy questions about spatial
forms remain unanswered, such as the cognitivefiteioe disadvantages associated
with these experiences, the status of spatial foas\wisuo-spatial images, or the
relationship of the experiences to other types isfial-spatial imagery. This paper
will summarise new data from experiments which carepgpeople with and without
spatial forms in order to address (1) whether apirms are associated with a higher
experience of mental imagery in general, and ifrdmat kinds of mental imagery, and
(2) whether spatial forms influence performancetasks which might be facilitated
or impaired if the forms are a type of visuo-spatizage? The experiments include
conditions where we attempt to disrupt spatial ®rusing dual task interference
paradigms that target visuo-spatial components ofkiwg memory. Tentative
conclusions regarding the types of cognitive regmetion that underlie spatial forms
will be offered.

Mark.Price AT psysp.uib.no

Towards an understanding of neural correlates of syaesthesia. A Stroop
experiment with fMRI.

Marie-Katrin Rehme, Wolfgang Dillo, Markus ZedIBanai Dima, Hinderk M
Emrich

Clinic for Psychiatry, Social Psychiatry & Psychethapy, Hanover Medical School,
Germany

OBJECTIVE Looking at standard black digits often elicitglily specific colour
experiences in synaesthesia. Looking at the sagies @ an incongruent colour may
elicit to an unpleasant feeling. This “Stroop Effecloes not appear in non-
synaesthetes. To understand more about the neuralates we performed an fMRI
study.METHOD: fMRI was used to compare brain activation in 8amsthetes and 6
non-synaesthetic volunteers while looking in bloeksvhite words, coloured words
and geometrical figures, which induce no synaeshesESULTS Synaesthetes
showed a stronger activation of the visual cortdleviooking at white words than
non-synaesthetes. Whereas in the group of non siretes the activation rises while
looking at coloured words, in 7 of 10 synaesth#tesactivation of the visual cortex
declines during Stroop conditionONCLUSION The study supports the hypothesis that
coloured synaesthesia is correlated with an aabivadf visual areas V4/V8. The
interference induced by the Stroop results in &ibition of these areas shown by the
reduction of activity in fMRI. Recognition of digitor letters is generated not in the
primary visual cortex but in parietal associatioal®as. Therefore we hypothesise



that in synaesthesia neural stimuli in terms ohgpéractive” top-down process are
the cause of the observed interference. We willtinae the present study in
combination with event related potential to get enamformation about the time
course of neural activity.

zedler.markusAT mh-hannover.de

Do synaesthetes have a general advantage in visgahrch and episodic memory?
A case for group studies

Nicolas Rothen & Beat Meier

Dept. of Psychology, University of Berne, Switzeda

Does synaesthesia promote cognitive abilities sischisual search or memory
performance? Some studies suggest that this sade However, it is possible that
the strategic use of synaesthetic experiencesrréthe the automatic triggering of
synaesthetic experiences promote these abilitiesiefore, it is possible that these
findings are caused by a selection bias. In thegmiestudy, we tested a sample of
thirteen grapheme-colour synaesthetes rather tisargke case, and we compared
their performance to an age-, education- and gemaéched control group. We
administered a visual search task and a memoryhaistvere designed according to
previous studies. The results showed no performbeanefit for the synaesthetes,
neither for visual search nor for memory perfornearo contrast, in an additional
conditioning task the synaesthetes showed a sta#tdion in response to a colour-
inducing grapheme after a startle response wastoamet to the specific
corresponding colour, but the matched controlsnaitd Overall, our results indicate
that the on the group level a performance benefiisual search and memory
performance can fail to appear even with genuitrely synaesthetes. This suggests
that the superior performance of synaesthetesglescase studies may be rather due
to strategic use of synaesthesia than due to siyresés per se. In order to establish
general effects of synaesthesia on cognition siogée studies should be
complemented by group comparisons.

nicolas.rothenAT psy.unibe.ch

The neurological basis of individual differences irgrapheme-color synaesthesia
Romke Rouw & Steven Scholte
Dept. of Psychology, University of Amsterdam, ThetiNerlands.

We studied grapheme-color synesthetes, who experigrarticular colors while
viewing particular graphemes (e.g. the A is brightl). While it is clear that
synesthesia is a genuine sensory phenomenon, isertgus exists on the explanation
of synesthetic experiences. In this presentationad@ress two issues. The first is
whether anatomical brain differences exist betwsgnesthetes as compared with
non-synesthetes. By means of ‘diffusion tensor imgigwe found differences in
diffusion anisotropy in synesthetes as comparet nan-synesthetes. The increased
anisotropic diffusion indicated more coherent whitgtter structures at specific
locations in the brain. In a further study, we fduhat not only in white matter but
also in grey matter volume (as measured with viyaslied morphometry) differences
can be found between synesthetes and non-synestfidte location of these brain
areas and what their role might be in graphemermynesthesia are discussed. The
second issue is the role of individual differencegrapheme-color synesthesia. We
looked at the distinction between ‘projector vessiassociator’ synesthesia (the



synesthetic color is located ‘in the outside wortd’ ‘inside the mind’), and the
distinction between ‘perceptual’ versus ‘conceptiggiesthesia (what evokes the
synesthetic color; seeing or thinking about a geapd). We found both behavioral
(e.g. a questionnaire) and neurological evidencéhi®first distinction, but not for the
second distinction. Implications of these resutis dnderstanding (the neurological
basis of) individual differences in grapheme-capnesthesia are discussed.
R.Rouw AT uva.nl

If there’s no colour, there is no meaning: Musingson the concept of the
neurotypical from a synaesthesic standpoint

Barbara Ryan

Artist; http://www.barbararyan.co.uk

How do non-synaesthetes experience the world? akision-synaesthetes find it
difficult to imagine synaesthesia, synaestheted firequally perplexing to imagine
how neuro-typicals can navigate the world usingyarie sense at a time. From the
experience and extensive study of my own polymeglabesthesia | am able to track
my own development of the acquisition of language anderstanding of metaphor,
whilst realising that it is a concept that is onilgderstandable if | attempt to put
myself in the mind of a non synaesthesic persombkgns of imagination, or more
easily to cross reference via my synaesthesic epess. Whilst | am aware of
having my own synaesthesic concepts prior to theoduaction of standard
navigational concepts (such as names, nouns arectaés), | would like to
investigate how non synaesthetes experience thi waor to being introduced to
these concepts. | would like to examine the folloyviquestions ‘Where does
experience and concept begin for the non-synaestimsd?’ and ‘Could the residual
memory of the synaesthesic state in the non symesstor ‘pruned’ neurotypical
brain be responsible for the acquisition and urtdadsng of language and
metaphor?’

barbararyan AT fsmail.net

Synaesthesia and the scientific study of conscioless
Noam Sagiv
Centre for Cognition & Neuroimaging, Brunel Univigys UK.

Understanding consciousness is probably the maateciging problems faced by
psychologists and neuroscientists. | will discussne of the conceptual and
methodological issues scientists must take intosicemations when studying
consciousness, using examples from our own redaedies of synaesthesia variants
such as coloured fingers and personification. Il Wwighlight some of the clues
synaesthesia provides to understanding conscioasg®n and brain function.
http://people.brunel.ac.uk/~hsstnns/

The development and prevalence of childhood synaéstsia
Jools Simner, Jenny Harrold, Harriet Creed, Louidenro & Louise Foulkes
Dept. of Psychology, University of Edinburgh, UK.

We present the first study to show the developmentsynaesthesia through
childhood, the prevalence of synaesthesia withinosls, and the low levels of
awareness for synaesthesia at four different lesekducational support. We tested



over 600 children age 6-7 years randomly samplech f21 primary schools, each
child individually assessed for synaesthesia. W tfeturned 12 months later, and
compared the development of synaesthetes with tifatage-matched non-

synaesthetes, with both average and superior megpanys. We show that

synaesthesia develops independently of normal mgematuration, and the trajectory
of this acquisition indicates synaesthesia may refy or endow, exceptional

mechanisms, and that these may be implicated iar acibsets associated with the
condition. Finally, we contrast the high levelssghaesthesia in schools with the low
levels of awareness among educators, and our sesalt for a dialogue between
scientists and educators to highlight the compleafilp of assets and deficits

associated with synaesthesia.

j.simner AT ed.ac.uk

Exploring the determinants of a synaesthetic expegnce from different visual
mental imagery processes

Mary Jane Spiller & Ashok S Jansari

School of Psychology, University of East London,.UK

Research suggests that visual mental imagery ia nattary function (e.g. Kosslyn et
al, 2004). Therefore, in order to explore possitdgerminants of a synaesthetic
experience from a mental image the current stugdyslyatematically considered these
different imagery processes. Grapheme-colour sthates (n=8) completed a
modified version of a visual cognition battery, smting of four imagery tasks, each
using a different putative imagery process, andgsaal baseline comparison task. In
all tasks the background colour was manipulatedtred it was congruent or
incongruent with the synaesthetic colour of thepbeane being visualised. Contrary
to predictions there was no consistent patternestilts across the tasks or across
individual synaesthetes. These results again [gighlithe importance of the
heterogeneity inherent within synaesthesia researdhalso point to the suggestion of
synaesthesia only having its impact at specificnigoiof the visual cascade of
processing. The mixed results are discussed atioal to practice effects, design
issues, and self-rated vividness of imagery.

M.J.Spiller AT uel.ac.uk

Synaesthesia and mental imagery abilities: a compmon of synaesthetes’ and
non-synaesthetes’ mental imagery abilities

Mary Jane Spiller & Ashok S Jansari

School of Psychology, University of East London,.UK

A recent study has suggested that synaesthesssasiated with enhanced self-rated
visual imagery (Barnett & Newell, 2007). To furthexplore this idea the current
paper presents data from two behavioural paradipgatsvere used to compare visual
mental imagery abilities of synaesthetes and noaasthetes. The first paradigm
used an ‘image inspection’ task (completed by @Gegthetes and 10 non-synaesthete
matched controls per synaesthete) and the secoridnage transformation’ task
(completed by 4 synaesthetes and 10x4 matchedot®ntrin addition the VVIQ was
used to measure synaesthetes’ and non-synaestBetesgated visual imagery. In
accordance with the Barnett & Newell study, thaultsssuggest that synaesthesia is
associated with some enhanced imagery abilitieb tlzat synaesthetes again reported



more vivid imagery than their non-synaesthete neaickontrol groups. These
findings are important for our understanding of amsthesia, as they provide
experimental support to subjective reports, ang Hre discussed in relation to both
visual imagery and synaesthesia literature.

M.J.Spiller AT uel.ac.uk

From Sound and Touch: Useful Colors

Carol Steen

Artist; http://jscms.jrn.columbia.edu/cns/2005-0skchapiro-synesthesia
Touro College, New York City

Many years ago, when | had my first museum showad asked to write something
for the exhibition catalog. When | asked a writgéerid for advice, he suggested that if
| wanted to hold my readers' attention, | should desecret. So | told one. But it
wasn't about synesthesia. Synesthesia was theegresatcret in my life and | didn't
want to talk about it, partly because | had no kieolge except for a dictionary
definition, but mostly because | had no one witlomh could discuss it comfortably.
In addition, | didn't understand then that | waghngamy synesthetic perceptions to
create my work. It has been fifteen years sinceatried what synesthesia is, and
through a series of fortunate though unexpectedodesies about my various
photisms, | have become convinced that use of nmgsthetic perceptions is and
always will be the most interesting approach to h@welve a creative problem. | now
focus on the use of my continually developing symetsc perceptions and try to
notice which of my photisms are the best, and blatéor what purposes. In my
paper, | will talk about how | use my moving colarsd shapes to create my art work,
show my recent work, and explore how | use thesdW¢€oolors.

rednote AT infohouse.com

Colored-hearing synesthesia: The relationship betven color and music tonality
Anna Takashima, Mayuka Nishimoto, Riuma Takahdsthkiashi X. Fujisawa &
Noriko Nagata

Department of Informatics, Kwansei Gakuin Universitapan

Colored-hearing is one of the most well known aspexd synesthesia. We have
studied colored-hearing, in particular music tdayatolor synesthesia, from various
viewpoints such as neurology, psychology, and métia. Two research activities
will be discussed here. The first is a study onirbractivity in colored-hearing
synesthetes when listening to tonal music. Theltseshowed that the color V4/V8 in
the fusiform gyrus and the area of activity in #gacent portions of the cerebellum
were activated simultaneously. This provides ewedeffor the synesthesia cross-
wiring hypothesis, which suggests that there ig@arological connection between the
V4 complex and the cerebellum, and that the agtivitthe V4 complex occurs as a
result of the activity in the cerebellum causedhearing music. The second study
analyzes the relationship between pictures (esihe@alor) and music (especially
music tonality) in actual TV commercials as an eghkemof multimedia content.
Multiplex correspondence analysis [2] was appliedhe categories "theme color”
and "music tonality." As a result, it can be statkdt pictures in vivid color are
matched to music in flat tonalities ((key F (blgykBb (b2), etc.), and pictures in



"calmer" colors are matched to music in sharp iteal ((key G (#1), key D (#2),
etc.). This indicates the same tendency of the amatibn of color and music tonality
that some synesthetes have.

nagataAT kwansei.ac.jp

Helping the blind to see with sound: A man-made syaesthesia
Jamie Ward, Gerrit Maug, Peter Meijef, and Stefan Strafil

1. Dept. of Psychology, University of Sussex, UK.

2. High Tech Campus 32, The Netherlands.

3. The Ear Institute, University College London, UK

Is it possible to acquire synaesthesia as an @dwyttu didn’'t have it before? The
standard answer is ‘no’, but there could be sorteresting exceptions to this. When
people become blind in later life, their other sangsuch as hearing) take on a more
important role. Sensory Substitution Devices hlagen developed to try to help the
blind to ‘see’ by using their intact hearing in easvhere restoring their poor vision is
not possible (www.seeingwithsound.com). The usarwa preferably head-mounted
camera that takes visual images, and a portablegut@n(e.g. a UMPC or a mobile
phone) converts these to sounds. At first, theseges sound like meaningless noise
but after about 40 hours of training people camlea identify and pick up objects in
the environment. Some blind people who have ektelysused the device claim to
automatically se¢he world in front of them (i.e. a man-made sytlaesia). When
the device is removed then they see nothing, afthosimilar sounds in the
environment (e.g. a reversing car) can triggerovigven when the device isn’'t worn.
We describe two fascinating cases of this typeyofesthesia. In one instance some
form of ‘sight’ was restored after twenty yearsbtihdness. We explore the limits of
their visual abilities using the device and theunabf their experiences.

jamiew AT sussex.ac.uk

Sense and nonsense in synaesthesia research. Howraate singularities -

what is remarkable?

Markus Zedlet, Sara Pliimer, Daria Kaluz&, Hinderk M Emrich

1. Clinic for Psychiatry, Social Psychiatry & Psgtherapy, Hanover Medical
School, Germany

2. Dept. of Educational Science and PsychologyieRdaiversity, Germany

A is red. Isn't it something we all have inside#tlsomething highly competent? Can
you get it with LSD and Mescaline? Is it nothingt lan illusion? Where are the
borders with schizophrenia, hysterics, hypochomdrianarcissists? Are there
borderlines between synaesthetes? Some have itdaitbing; some argue for male
and female coloured letters; some feel the touctotbers. Emotions induce it.
Magnetic stimulation stops it. Isn’t it an electimpulse from one nearby area to
another between, say, hearing and colours? DidkGyeds have it? Synaesthetes are
all so kind, tough, lucky, intelligent and eloquegbod looking and female. What's
true, what's important, what's nuts? What’s impotteo study with healthy subjects?
Why examine healthy subjects at all?

We found significant high scales of narcissism gsthe NI in n=100 cases of
synaesthesia. The narcissist has a double scalesf@erception. Things that concern



his self, and what belongs to him, have speciahisa@nce, while the rest of the
world is more or less without colour (Fromm), excap synaesthetes. Self-value
levelling seems to be an important topic for sytiaes. Synaesthetes have to
integrate being different into their identity armacil life. Narcissism in synaesthesia
is not the only thing some of them have to deahwhatients with both psychological
traumata in history and synaesthesia show spefieieacy of accomplishment. Both
show high interest in the relationship and bordetsveen what is inside and outside
the mind. Cases and statistical psychological dé@tde presented and discussed.
zedler.markusAT mh-hannover.de

BIOGRAPHIES: KEYNOTE SPEAKER AND ART EXHIBITORS

Joseph Long; Musician

Joseph Long is one of Scotland's finest conceriigi® Much in demand nationally
and internationally, he has given recitals, leche@tals, workshops and master
classes in venues as diverse as the Grand HalleoMoscow Conservatoire, the
Edinburgh Society of Musicians, the University diveria in Spain, St-Martin's-in-
the-Fields in London, and the India Internationah@e in Delhi. Joseph is a familiar
face on the concert circuit in Scotland. An inteliesthe scholarly aspects of music
and performance has led Joseph to examine mangatedlworks for the piano. He
has contributed through recordings to a revivahtdrest in some of the lesser-known
music of Balakirev, Sibelius, Bax and Nielsen. Hliscography also includes
recordings of music by Chopin, Scriabin, Ravel Rwmhald Stevenson. Joseph Long's
own successes in competitions began at an ear)yaadgehe received special prizes in
both theAudi Junior Musician Competitioand theBBC Young Musician of the Year
Competition He went on to read Music at the University of @aiaige, where his
interest in synaesthesia led him to conduct a smaéstigation into the possible
effects of synaesthesia on musical memory. He gitadufrom Cambridge in 1997
with First Class honours and since then, despiteusy performing and teaching
career, he has retained a keen interest in disgussinaesthesia with others, in
following current research, and in conveying hisnaxperiences of the phenomenon
in a manner that is easily understood by non-syhatss.
http://www.josephlong.co.uk/aboutjosephlong.htm

Jane Cameron; Artist

Jane Cameron is a designer and artist, whose warKluenced by her synesthesia,
some of which will be on display at the UKSA200&nd has ‘grapheme-color’
synesthesia, a common variants in which numberdedtets are perceived in various
colours. For exampldpur is blue and the letteh is red. For the synesthetic, these
associations are involuntary and always consisterg;always redfour always blue.
Born in Perth, Scotland, Jane studied at Duncadastlanstone College of Art
Dundee and works as an Interior Designer and Arafou Like many others, Jane
only discovered she had synaesthesia later in tigé¥ing worked full-time as an
interior designer for many years before rediscaygpainting about ten years ago.
She has developed a painting style through expetinge with the relationship of
colours, letters and numbers. Jane does not feehded to use her synaesthesia
literally for her paintings (e.g. reproducing caled letters or numbers). Instead, her



abstracts and landscapes are influenced indiréctyy way which is hard for her to
explain. ‘My paintings have a synesthetic quality &re not literal’, she says.
http://janecameron.blogspot.com/

Barbara Ryan; Artist

Barbara Ryan first studied Art and Design at Eastie College of Art Fine, and
went on to complete degrees in both Fine Art andd&Bign, at the West Surrey
College of Art and Design, and the University of &/#&lidlands. She has staged a
multitude of exhibitions, both solo and group, amas spoken about her work in
academic conferences, and in written reports. Halsereceived awards and bursaries
from sources including the Arts Council of Englaamtt the South East Arts Board,
and has had teaching and advisory roles at the Ketitute of Art and Design and
the Juedische Gemeinde Berlin. Barbara’s workflaenced by her synaesthesia, and
she will be presenting an innovative display insgitby her ‘spatial time’, using
features of our mezzanined space. She currentligsaorBrighton.
http://www.barbararyan.co.uk



