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SYNASTESI

- Atypiske sanseoplevelser

SVIEERESE

- Atypical Sensory Experiences

By Thomas Alrik Serensen
{ ektor, Aalborg Universitet




Synastesi er en sammentraekning af det Graeske sam (syn)
og folelse (aisthesis) og knyttes til et faenomen i den norma-
le eller neurotypiske del af befolkningen. Ofte vil faanomenet
blive beskrevet som samsansning, da en saerlig sansekategori
systematisk og automatisk udleser et aspekt fra en anden. Sy-
nastesi er ikke et homogent feenomen, og der findes mange
former, men en af de mest typiske er den form, der kaldes gra-
fem-farve synzaestesi. Her oplever folk, at nar de ser et bog-
stav, s oplever de ikke blot en szrlig form, der ger, at de kan
identificere det (fx et "A”), men bogstavformen udlaser ogsa
en klar oplevelse af en farve (fx m).

Gennem arene har der veeret meget forskellige estimater af,
hvor mange mennesker der er berert af faenomenet fx 1 ud af
200.000 (Cytowic, 1994) mennesker. | dag er vi dog klar over,
at det nok er et forholdsvist almindeligt faznomen, som ca. 1 ud
af 23 personer besidder i forskellig grad (Simner, Mulvenna, Sa-
giv, Tsakanikes, Witherby, Fraser, & Ward, 2006}

The term “synaesthasia’ comes from the Greek syn- {with, to-
gether} and aisthesis (sensation, feeling) and is applied to a
phenomenon found in the normal, or neurotypical, part of the
population. The phenomenon is often described as simultane-
ous sensations, as a particular category of sensory stimulus will
systernatically and automatically trigger another kind of sensa-
tion as well. Synaesthesia Is not a homogencous phenomencn:
many different forms exist, but cne of the most typical manifes-
tations is the variant known as grapheme-colour synacsthesia.
Synaesthetes of this kind find that when they see a letter, they
not only perceive a specific form that allows them to identily
that particular letter {e.g. an ‘A); the shape of the letter also
triggers a clear sensation of a colour (e.g. m)

Over the years, scholars have produced very different estimates
of how many people are affected by the phenomenon, with one
study (Cytowic, 1894) placing the number at 1in 200,000 pec-
nle. Today, however, we are aware that this is probably a fair-
ly common phenomenen, affecting approximately 1 out of 23
people to varying degrees (Simner, Mulvenna, Sagiv, Tsakan-
ikos, Witherby, Fraser, & Ward, 2006)




“Umiddelbart taenker de fleste nok, at vi
alle oplever verden pa samme vis”,

| lang tid mente man, at der var en genetisk
komponent involveret i forhold til det at ud-
vikle synaestesi, fordi man i snit sa seks kvin-
der, for hver gang man fandt én mand med
synsestesi (Baron-Cohen, Burt, Smith-Laittan,
Harrison, & Bolton, 1996). Det var derfor op-
lagt at taenke, at hvis synaestesi var knyttet
til x-kromosomet, ja sd ville der automatisk
vaere flere kvinder {med 2 x-kromosomer) end
mand (med et x og et y kromosom), der udvi-
ste fzznomenet. Men man har endnu ikke sy-
stematisk kunne isolere klar genetisk evidens
for synzestesi. Ligeledes har det vist sig, at
det oprindelige kensskel nok var kunstigt, da
maend, maske i mindre grad end kvinder taler
om, hvorledes de oplever verden,

Ofte fandt man deltagere ved at annonce-
re efter dem i aviser o.]. (fx Baron-Cohen, et
al., 1996), men for nyligt, begyndte en grup-
pe forskere at undersege bern i samarbejde
med folkeskolerne. Da man her ikke zengere
sa den systematiske kensvagtning, begyndte
man at stille spargsmal ved de tidligere teorier
omkring kensforskelle. Simner og Bain (2013)
foreslog, at kvinder maske i langt hajere grad
end maend taler om, hvordan de oplever ver-
den omkring dem, og at de derved har storre
sandsynlighed for at opdage, at de pa nogle
punkter afviger i deres oplevelser fra andre.

For a long time, researchers believed that de-
veloping synaesthesia was partly governed
by genetics because they would, on average,
find six women for each one man with syn-
aesthesia (Baron-Cohen, Burt, Smith-Laittan,
Harrison, & Bolton, 1996). This quite natural-
ly prompted the idea that if synaesthesia was
linked to the X chromosome, you would auto-
matically see more women {who have two X
chromasomes) than men (who have one X and
one Y chromosome) exhibiting the phenome-
non. But as yet, no studies have systematically
isolated clear evidence of a genetic compo-
nent of synaesthesia.

Likewise, it has turned out that the difference
between genders may have been the result of
artificial conditions, caused by a tendency for
men to be less prone than women to talk about
how they perceive and experience the world.

In the past, study participants were often found
by advertising in newspapers and the like (e.g.
Baron-Cohen, et al., 1996), but recently, a group
of researchers began examining children in
collaboration with primary schools. Since this
eliminated any systematic gender bias, scho-
lars began to question the previous theories
regarding gender differences. Simner and Bain
{2013) suggested that women may be much
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Dermed peger de pd, at en starre andel af
maeend ikke er klar over, at de har synaestesi
sammenholdt med kvinder. Umiddelbart tzen-
ker de fleste nok, at vi alle oplever verden pa
samme vis. Denne opfattelse forstaerkes af, at
vi ikke reelt set har direkte adgang til, hvor-
dan andre mennesker oplever verden (Nagel,
1974). Hvis vi ikke decideret taler om vores op-
levelser sammen med andre, der kunne have
en anden oplevelse end vores, forbliver vi i
troen om, at andre selvfalgelig oplever verden
preecis, som vi selv ger (fx at bogstaver natur-
ligt ogsa har en medfalgende farveoplevelse).

For et par ar siden blev mange af os, pa de so-
ciale medier, konfronteret med, hvor store
forskelle der kan vaere i den made, vi ser ver-
den pa. En mor, Cecilia Bleasdale lagde et bil-
lede op af en kjole, der senere biev kendt un-
der #TheDress. Hun havde fundet kjolen den
7. februar 2015 (Wallisch, 2017} i forbindelse
med, at bun skulle til datterens bryllup. Et bil-
lede af kjolen sendes i forste omgang til dat-
teren, men der er imidlertid uenighed om,

Figur 1. Billede af #TheDress, der
tydeligger hvor forsketligt folk
kan opleve farverne. Kjolen er i
virkeligheden bla og sort.

Fig. 1. A picture of #TheDress,
demonstrating how people can see
colour very differently, In reality, the

dress is blue and black
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more likely than men to talk shbout how they
perceive the world around them, meaning that
they are more likely to discover that in certain
respects, their experiences differ from those of
others. Thus, they pointed out that compared
to women, a larger proportion of men are un-
aware that they have synaesthesia. Most peo-
ple tend to assume that we al| experience the
world in the same way. This view is reinforced
by the fact that none of us can directly experi-
ence how other people perceive the world (Na-
gel, 1974). If we do not specificaliy talk about
our experiences, discussing them with others
who might have a different perception than our
own, we quite naturally retain our belief that
others experience the world exactly as we do
(for example, we may think everyone associ-
ates letters with a particular colour).

A few years ago, social media confronted many
of us with just how differently we sometimes
see the world. A mother, Cecilia Bleasdale,
posted a picture of a dress that woeuld later sim-
ply becorne known as #TheDress. She found the
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hvilken farve den egentlig har. Nogle mener,
at kjolen er sort og bla, mens andre hasvder,
at den er hvid og guld (se Fig. 1). Nuancerne i
denne opdeling kan endda variere yderligere,
men groft set er der omkring 2/3, der mener,
at kjolen er sort og bla, mens den sidste 1/3 ser
den som hvid og guld (Lafer-Sousa, Hermann,
& Conway, 2015). Dette faenomen demonstre-
rer pd fineste vis, at vores hjerner laver en tolk-
ning pa den information, den far gennem san-
serne - og denne tolkning kan variere meget
mellem individer og grupper (Gegenfurtner,
Bloj, & Toscani, 2015).

Ligeledes ser vi, at mange ferst opdager, at de
har synzestesi i de tidlige ungdoms- og vok-
senar. Gennem samtaler om, hvordan man fx
oplever farver for ord og navne, opstar der en
erkendelse om, at ikke alle har samme farve-
oplevelse, og at de fleste rent faktisk ikke har
en saerlig farve knyttet til ord og navne.

Som naevnt, er synastesi et meget hetero-
gent fzznomen. Gennem de sidste ar har Sean
Day pa hans hjemmeside (http://www.daysyn.
com/) samlet folks udsagn om forskellige for-
mer for synzestesi og er i dag oppe pé& mindst
80 forskellige former (baseret pa 1143 folk,
der haevder at have synasstesi; 10-01-2019).
Feelles for dem alle er dog en atypisk samtidig
oplevelse (fx en bestemt farve) tilknyttet en
bestemt kategori (fx bogstav- eller talformer).

Denne oplevelse er typisk stabil over tid (Wit-
thoft & Winawer, 20086; se dog Simner & Bain,
2013; Serensen, Nordfang, & Asgeirsson,
2016). Den atypiske oplevelse af fx farve sker
automatisk og uden nogen form for anstren-
gelse (fx Laeng, 2009). Ligeledes vil mange
synaestetikkere have mere end én form for sy-
nzestesi. Nedenfor er et eksempel fra en ung
pige '‘AR’, som har tegnet hendes oplevelser af
geometriske former og tal (Fig. 2).

dress on 7 February 2015 (Wallisch, 2017) and
planned to wear it for her daughter's wedding.
She first sent the picture only to her daughter,
but the family soon found that they - and many
others - disagreed about its colouring. Some
said that the dress is black and blue, while oth-
ers claimed it to be white and gold (see Fig. 1).
The finer nuances of this discussion introduced
even greater variety, but roughly speaking we
may say that approximately two-thirds see the
dress as black and blue, while the remaining
one-third see it as white and gold (Lafer-Sousa,
Hermann, & Conway , 2015). The phenomenon
is an excellent demonstration of how our brains
interpret the information they get through our
senses - and how this interpretation can vary
widely between individuals and groups (Ge-
genfurtner, Bloj, & Toscani, 2015).

We also see that many people do not discov-
er they have synaesthesia until early adoles-
cence or adulthood. For example, conver-
sations about seeing colours when hearing
specific words or names may prompt synaes-
thetes to realise that not everyone experien-
ces colour like they do, and that most peo-
ple do not associate particular colours with
given words and names. As we have already
heard, synaesthesia is a very heterogeneous
phenomenon. In recent years, Sean Day has
compiled statements on various forms of syn-
aesthesia on his website {http://www.daysyn.
com/), having by now identified at least eighty
different forms {based on 1,143 people claim-
ing to have synaesthesia; 10-01-2019). They
all, however, share one trait: associating an
atypical sensation {for example that of seeing
a specific colour) with a particular category of
stimuli {(such as letters or numbers).

These sensations are typically experienced
consistently over time (Witthoft & Winaw-
er, 2006; see, however, Simner & Bain, 2013;
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Figur 2. Tegning fra en ung

pige med synaastesi (AR},

som bl.a. oplever, at former

og tal har farver. Desuden

har 1al forskeilige sterrelse,

som ikke nadvendigt er | 7
kaadet sammen med deres

numeriske vaerdi (fx er 5

starre ned 6).

Figx. 2 Drawing by a young girl

with synaesthesia (AR), who
sees specific shapes and forms
as having specific colours. She

also sees numerals in different
sizes, which do not necessarily
refiect their numerical value

(for examiple, 5 is larger than 6)

Geometriske former har, for hende, en klar far-
veoplevelse. Ser hun en firkant, oplever hun
den som bl4, en trekant som gran og sd frem-
deles. | tillzg opleves mindre former som en
mere mzettet farveoplevelse. Udover farveop-
levelser for geometriske former oplever hun
ogsa, at bade tal og bogstaver har deres egne
farver. Disse relaterer sig ikke nadvendigvis til
noget eksternt i hendes omgivelser. Fx har hun
en oplevelse af, at tal har forskellige storrelser,
alt efter deres identitet og ikke deres numeris-
ke veerdi. Et t1al som 6, bryder hun sig eksem-
pelvis ikke om, fordi det "er s4 lifle og grét, og
derfor ofte vanskeligt at se”, hvorimod 5 og 9
er mere rare, da de er store og orange.

AR's beskrivelser er meget typiske for folk med
synaestesi. Dels beskriver hun, at hun “ser” far-
verne eller et tal som lille, og dels har hun en
vardiladning, ndr hun taler om, at noget er
enten et “rart” tal eller at tegningen illustrerer
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Serensen, Nordfang, & Asgeirsson, 2016). For
example, such atypical sensations of colour
occur automatically and without any kind of
effort (e.g. Laeng, 2009). Likewise, many syn-
aesthetes have more than one form of syn-
aesthesia. In the example below, a young girl,
AR’ has drawn how she perceives geometric
shapes and numbers (Fig. 2). For her, geomet-
ric shapes are firmly associated with particu-
lar colours. if she sees a square, she perceives
it as blue, a triangle is green, and so on. She
also perceives smailer forrns as more satura-
ted in colour. In addition to associating geo-
metric shapes with colours, she also finds that
numerals and letters have their own colours.
These colours do not necessarily relate to
anything in her external surroundings. For ex-
ample, she perceives numbers as different in
physical size depending on their visual identi-
ty rather than their numerical value. And she
does not like the number 6 because it is so
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“de rigtige farver”, Udover denne type af sub-
jektive udsagn, sa kan vi ogsd objektivt male
forskelle mellem folk, der har synaestesi og
folk, der ikke har. Tester vi eksempelvis, hvor-
ledes grafem-farve syneestetikkere processe-
rer bogstaver, kan vi se, at bogstaver der vises
med den farve, de oplever processeres bade
hurtigere og mere effektivt, end hvis vi viser
det med en anden farve, der ikke passer med
det oplevede (Serensen & Asgeirsson, 2013;
Asgeirsson, Nordfang, & Serensen, 2015),

Hvad er det, der ger at nogle har synaestesi,
mens andre ikke lader til at have det? Som
navnt ovenfor har man tidligere mistaenkt,
at synaestesi har en genetisk komponent ba-
seret pa den skaeve kensfordeling, man sa (fx
Baron-Cohen, et al., 1996). Ligeledes har fa-
miliestudier peget pa, at faanomenet optrae-
der indenfor familier, som jo deler genetisk
materiale, med stor hyppighed (Barnett, Fi-
nucane, Asher, Bargary, Corvin, Newell, & Mit-
chell, 2008). Men er man opvokset i en fami-
lie med et familiemedlem, som har synaastesi,
er det vanskeligt helt at isolere fa2nomenet til
genetik. Det er muligt, at familiemedlemmet
ind i mellem taler om de synaestetiske ople-
velser, hvorigennem det er miljoet og ikke ar-
vematerialet, der spreder faenomenet videre.
Dette stottes yderligere af evidens for, at de
farveassociationer man kan have for bogsta-
ver indimellem kan relateres til det miljg, man
er opvokset i. Eksempelvis har man flere gan-
ge demonstreret at synaestetikkere, der er
vokset op med farvede kaeleskabsmagneter
formet som bogstaver har farver, der knytter
sig til netop disse (Witthoft & Winawer, 2006;
Witthoft, Winawer, & Eagleman, 2015).

Men selvom negle etablerer deres synasstesi
gennem interaktion med omgivelserne, s er
det stadigt kun en lille del af befolkningen, der
udvikler synzestesi. Indenfor de seneste ar har
en reekke forskere forsegt at traene synaestesi
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small and grey, often making it difficult to see’
whereas 5 and 9 are ‘nicer’ because they are
big and orange.

AR's descriptions are very typical of people with
synaesthesia. For example, she describes ‘see
ing’ colours or perceiving a given number as
small, and she also attributes specific values to
certain impressions, for example by describing
a number as ‘nice’ or stating that her drawing
depicts the “right’ colours, But subjective state-
ments are not the only way of recording diffe
rences between people who have synaesthesia
and those who do not - we can also measure
objective differences. If, for example, we test
how grapheme-colour synaesthetes process
letters, we see that test subjects process letters
appearing in the colours described by them
faster and more efficiently than if we show
themn letters in colours that do not match their
descriptions (Serensen & Asgeirsson, 2013; As-
geirsson, Nordfang, & Sgrensen, 2015).

So why do some people have synaesthe-
sia while others don’t seem to have it? As we
have touched upon, scholars have previously
suspected that synaesthesia is partly due to
genetic components, a thesis based on the
skewed gender distribution observed (e.g. Bar-
on-Cohen, et al., 1996). Likewise, family studies
have indicated that the phenomencn often re-
curs within the same families, which of course
would share genetic material (Barnett, Finu-
cane, Asher, Bargary, Corvin, Newell, & Mitch-
ell, 2008). However, when assessing subjects
who grew up in a family in which one or more
members have synaesthesia, completely isola-
ting the genetic component becomes difficult.
The family member with synaesthesia may talk
about his or her synaesthetic experiences,
which may cause the phenomencn to spread
as an environmental factor rather than a gene-
tic one. This position is supported by evidence
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“Hvad er det, der ger at nogle har synaestesi,
mens andre ikke lader til at have det?”

hos folk, der ikke i forvejen har synaestesi (Bor,
Rothen, Schwartzman, Clayton, & Seth, 2014;
Colizoli, Murre, & Rouw, 2012; Meier, & Ro-
then, 2009). Selvom resultaterne med tiden
er blevet bedre i disse studier, si er det end-
nu ikke lykkedes at etablere synaestesi. Dette
kan pege pa, at det maske kraever en saerlig
biolegisk profil, for at udvikle synzestesi, men
det kan ogsé vaere, at der er noget sarligt om-
kring traeningen, som tidligere studier endnu
ikke har adresseret.

Der findes seerligt fire interessante aspekter,
som vi aktuelt underseger pa Aalborg Uni-
versitet; maengden, motivationen, laringska-
tegorien og alder. Selvom der er en he! del
treening ved at lase fem bager med farvede
bogstaver (Colizoli, et al., 2012) eller forskelli-
ge farve-bogstavsopgaver, hver dag i ni uger
(Bor, et al., 2014), s4 er det stadigt langt fra den
traening folk laver, nar de laerer alfabetet eller
et nyt sprog. Udover maengden, si kan folks
motivation og aspiration maske ogsa betyde
noget for, hvorvidt man etablerer synzestesi,
Ved grafem-farve synaestesi, kan farver maske
hjzelpe med at etablere og adskille de nye ka-
tegoriseringer, nar vi som bern laerer alfabetet.
Ligeledes er det naerliggende, at motivati-
on og brugharheden af at udvikle |z=sefzer-
digheder, er vigtigere for os som individer,
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that the colours associated with letters may
sometimes reflect the environment in which
you grew up. For example, several studies have
demonstrated that synaesthetes who grew up
with coloured fridge magnets shaped like {et-
ters have associations that correspond to those
magnets (Witthoft & Winawer, 2006; Witthoft,
Winawer, & Eagleman, 2015).

But even though some establish their syn-
aesthesia through interaction with their en-
vironment, we still see that only a smal! part
of the population develops synaesthesia. In
recent years, a number of researchers have
tried to train synaesthesia in people who do
not already have it (Bor, Rothen, Schwartz-
man, Clayton, & Seth, 2014; Colizoli, Murre, &
Rouw, 2012; Meier, & Rothen, 2009). While the
results of these studies have improved over
time, they have not yet succeeded in estab-
lishing synaesthesia. This may indicate that a
special biological profile is required in order
to develop synaesthesia, but it may also sim-
ply mean that certain aspects of the training
have not yet been addressed.

Four interesting aspects of this issue are cur-
rently being investigated at Aalborg Universi-
ty: motivation, learning category, age, and the
amount of training involved. While it is
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end at lave en arbitraer treeningsopgave i et
laboratorium. Ligeledes kan det veere, at vi
ikke udvikler reel synzestesi for materiale,
der allerede er indlzert (fx at knytte en farve
tit bogstaver efter at vi har lsert alfabetet),
men maske krzever det, at vi star ansigt til
ansigt med indlaeringen af en helt ny type
elementer (fx at laere et nyt skriftsprog, som
kinesisk eller koreansk). Endeligt, s kan ind-
leeringstidspunktet ogsd betyde noget, da
den menneskelige hjerne er mere plastisk i
de tidlige levear. Det er ogsa her vi etablerer
de perceptuelle strategier, som vi bruger i
vores hverdag, hvilket vi ser treede frem ved
fx #TheDress (Sgrensen, 2019). Perceptuelle
strategier der kan variere substantielt mellem
forskellige mennesker,

Vil du vide mere, sa besgg Center for Xogni-
tiv Neurovidenskab pd http://ccn.aau.dk - og
kunne du taenke dig at deltage i vores under-
sagelser, kan du tilmelde dig pa: http://syn.
aau.dk. Her kan du ogsa teste din grafem-farve
synaestesi online, for direkte link: https://goo.
gl/K3eXmh (bemaerk store og sma bogstaver}.
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true that substantial effort goes into reading
five books with coloured letters (Colizoli, et
al., 2012) or carrying out various colour-let-
ter tasks every day for nine weeks (Bor, et al.,
2014), the level of work is still much less ex-
tensive than the efforts made when learning
the alphabet or a new language. Besides the
quantity of training involved, individual moti-
vation and aspirations may also affect wheth-
er test subjects establish synaesthesia. As re-
gards grapheme-colour synaesthesia, colours
may help establish and separate the various
new categories we develop as children when
learning the alphabet.

Looking at motivation, the usefulness of de-
veloping reading skills is greater for us as in-
dividuals than doing arbitrary exercises in a ia-
boratory. It may also be that we do not develop
real synaesthesia in relation to material that has
already been learned (for example, we may not
be able to associate letters with colours after we
have learned the alphabet); perhaps it requires
us to face learning something brand-new to us
(for example a form of written language entire-
ly unfamiliar to us; in Denmark this may be Chi-
nese or Korean), Finally, age may play a part, as
the human brain is more malleable during the
early years of life. This is when we establish the
perceptual strategies that we use in our every-
day life - the kind of strategies demonstrated in
the case of #TheDress {Serensen, 2019). Such
perceptual strategies can vary substantially
from one person to the next.

To find cut more, visit the Centre for Cognitive
Neuroscience at http:/feen.aau.dk - and if you
would like to participate in our studies you can
register at: http:/fsyn.aau.dk. You can also test
your own level of grapheme-colour synaesthe-
sta online; use the direct link: https://goo.glf
K3eXmh (note upper and lower case letters).
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