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Solange Glasser:

The extensive variability of  experiences in response 
to music that synesthetes report reveals that we still 
have much to learn about each of  our unique inter-
pretations of  the music that we engage with on an 
often daily level.
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How do you define synaesthesia?  
Is it one phenomenon or several ones?

As a musician, I have always been fascinated by how the brain processes 
and reacts to music. It was early on in my research career that I was 
first exposed to discussions concerning ‘synaesthesia’: a neurological 
condition in which the stimulation of  one sense modality leads to an 
automatic and involuntary experience in a second sense modality. 
Synaesthesia was regularly mentioned in articles I read and lectures 
I attended over the coming years, particularly when discussing specific 
composers who reported having, or were believed to have, synaesthesia. 
These reports were almost exclusively anecdotal: synaesthesia was often 
spoken of  with fascination, and yet was treated as a ‘quirk’ or eccen-
tricity of  little experiential importance. As such, the potential effects 
of  the condition on musical perception, production, or development, 
remained unaddressed.

I view synaesthesia as one condition, that nonetheless lies along 
a continuum. It can therefore vary in strength, as well as varying 
considerably in its manifestation and the different forms it takes. 
As a music psychologist, I am particularly interested in music-related 
forms of  synaesthesia, which include forms of  synaesthesia induced 
by musical notes, sounds, instruments or tonalities, and which induce 
colours and shapes, tastes, textures, or spatial coordinates. As with oth-
er synaesthetes, musician-synaesthetes often possess more than one 
form of  music-related synaesthesia, and these forms interact in com-
plex ways when synaesthetes engage with music, whether that be when 
playing, listening, or composing music. 

From the perspective of  your research as a music psycholo-
gist, to what extent is synaesthesia inborn (genetically deter-
mined)? What are the causal influences of  learning and 
cognition in its occurrence?

We know that while synaesthesia runs in families, the types of  synaes-
thesia, or indeed the precise correspondences between senses or sense 
modalities, does not. These findings indicate the existence of  a genetic 
predisposition for synaesthesia, but also imply that precise synaesthetic 
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correspondences could be developmentally or environmentally medi-
ated. One key aspect of  the results obtained in my research on music-
related forms of  synaesthesia is their participant-specific nature 
(Glasser, 2018). The richness of  the data I have collected is contained 
in the individuality of  the life stories of  the musician-synaesthetes 
I have interviewed, as these interviews reveal personal vignettes con-
cerning each musician’s unique development. The results do not illus-
trate homogeneous reactions or outcomes among participants. What 
they do show, however, is a multiplicity of  outcomes, enhancements, 
and changes at the individual level. This is important, as a behaviour-
ist interpretation of  this data is therefore untenable, with no single 
outcome-specific thread established. At both a cognitive and affec-
tive level, a complex and individualised profile can be drawn for each 
musician-synaesthete. Indeed, even comparable behavioural manifes-
tations are the product of  specific underlying internal mechanisms; 
these behaviours are thus indicators of  a multitude of  different cog-
nitive-affective sources.

In what ways is synaesthesia (and especially of  the music-
related types) an advantageous, an impeding and a neutral 
condition?

One of  the main aims of  my research is to identify the degree to which 
the possession of  synaesthesia may facilitate or impair the cognitive, 
affective, and behavioural outcomes of  musical development (Glass-
er, 2009, 2014, 2016, 2018), and to investigate the potential interaction 
between synaesthesia and other related conditions, such as absolute 
pitch (AP), for participants who possess both conditions (Glasser, 
2018). Absolute pitch is the ability to label a musical note without 
reference to any other note, and while the co-occurrence of  certain 
types of  music-induced synaesthesia and AP is indeed reported, any 
interaction between these two conditions remains highly speculative 
and lacking empirical foundation. Thus, in order to fulfil these objec-
tives and answer these and other questions, I use a mixed-methods 
approach, including online surveys, face to face interviews, and syn-
aesthesia and AP test batteries. 
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The high incidence of  synaesthesia among artistic professionals 
and people with creative hobbies has been confirmed in a large-scale 
study by Rich and colleagues (2005). This study established that 24% 
of  the synaesthetes questioned were professionally engaged in the 
arts, in comparison to a general population rate of  only 2% (Hochel 
& Milán, 2008). Other studies have also shown similar results (Cytow-
ic, 2008; Domino, 1989; Niccolai et al., 2012; Ramachandran & Hub-
bard, 2001). A study of  arts students found that 7% of  the sample 
were synaesthetes, compared to 2% of  the control sample (Rothen & 
Meier, 2010), suggesting that synaesthesia may be more prevalent in 
arts students, thus tying in with previous research into the higher prev-
alence of  arts professionals within the synaesthete population. These 
studies have led to suggestions as to the possible links between syn-
aesthesia, metaphor, creativity, and the origins of  language (Domino, 
1989; Ramachandran & Hubbard, 2001; Sitton & Pierce, 2014). Apart 
from professional engagement, Niccolai and colleagues (2012) further 
indicated that 68% of  the respondents in their study were artistically 
active, and an interest in the arts was frequently reported. Moreover, 
78% of  participants indicated that their synaesthesia was an advan-
tage in creative jobs, memorising, learning, or calculating. Participants 
further described themselves as skilled at painting, learning, foreign 
languages, and memorisation. On the contrary, participants in the same 
study reported poor abilities in mathematics, tasks involving sustained 
concentration, spatial imagination, and spatial perception.

While the best known and most widely studied form is grapheme → 
colour synaesthesia, less research has explored the neuroanatomical 
basis of  other forms, including music → colour synaesthesia (but see 
Zamm, Schlaug, Eagleman, & Loui, 2013). Recently, data collected 
by neuro-imaging techniques employed during the synaesthetic expe-
rience clearly validate idiopathic synaesthesia as a real phenomenon 
and differentiates it from imaginative mental imagery. This validation 
has led interdisciplinary research to debate whether idiopathic synaes-
thesia can actively contribute to an artist’s ability, and whether synaes-
thesia can be understood as a motivational force for the synaesthete 
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artist. This distinction of  the synesthete brain may prove to be a win-
dow into a neural basis of  creative cognition, which may in turn prove 
conductive to various forms of  creative expression (Mulvenna, 2007). 

Apart from general studies of  synaesthesia, creativity, and artistic 
ability, there is a paucity of  studies specifically looking at the influence 
of  synaesthesia on musical abilities. There are two explanations for 
this. First, research into the effects of  synaesthesia on general abilities 
have focused on language and learning. This is partly because the most 
prevalent form, grapheme → colour synaesthesia, lends itself  particu-
larly well to this exercise, and also because language is habitually con-
sidered of  greater importance than other possible areas of  research. 
Second, the study of  graphemes is relatively easy in comparison to the 
study of  music in movement, which would engender, for example, 
colours in movement. It should also be noted that while the semiotics 
of  graphemes and similar symbols are widely known and accepted 
among the general population, the study of  synaesthesia and musi-
cal abilities would require a certain level of  understanding of  musical 
terminology by the synaesthetes themselves. 

In my research, which is specifically focused on music-related forms 
of  synaesthesia, I have formulated a cognitive-affective-behavioural 
model of  musical development to provide a framework for the organ-
isation of  the results I have collected. These results indicate that syn-
aesthesia — as well as related conditions such as AP — initially impact 
musical development at a cognitive level, by enhancing memory 
encoding and multimodal mental imagery. Enhancements in these 
domains exert a developmental influence on affective states, spe-
cifically motivation, identity, and emotion. These affective outcomes 
influence musical behaviour, notably choices, preferences, and perfor-
mance. Both enhancements and limitations to cognitive, affective, and 
behavioural outcomes were recognized by synaesthetes and AP pos-
sessors as being influenced by the possession of  synaesthesia or AP. 
Ultimately, however, all of  the synaesthetes and AP possessors that 
I have studied indicated they would retain their condition(s) if  given 
the choice, with advantages greatly outweighing any negative aspects.
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Besides what you said above, are people with synaesthesia special 
in any other way? Do all people have synaesthesia to some extent?

The findings of  my studies and explorations of  music-related forms 
of  synaesthesia challenge the notion that research can examine audi-
tory processes of  music perception independently of  the other senses, 
particularly vision. Instead, I conjecture that synaesthesia is a multisen-
sory representational system that enhances our understanding of  the 
rules that underlie the interaction of  our senses at an experiential level. 
While this interactive process is conscious for synaesthetes, it is pos-
sible that it might also operate unconsciously in non-synaesthetes. 
If  correct, this would serve as an important reference point for future 
research in both musicology and psychology. What’s more, unravel-
ling the unique musical experiences of  the synaesthete musicians 
I have had the privilege of  studying has highlighted the distinctiveness 
of  each of  our subjective experiences with music. The extensive vari-
ability of  experiences in response to music that synaesthetes report 
reveals that we still have much to learn about each of  our unique inter-
pretations of  the music that we engage with on an often daily level.

Synaesthetes form a distinct and exceptional group, yet they experi-
ence the same degree of  within-group variation as would be expected 
in the non-synaesthete population. They are therefore both unique 
and the same. For synaesthetes, however, there is a greater complex-
ity of  information processing at an experiential level. Ultimately, the 
unique perceptual experiences of  synaesthetes develop longitudinally 
into enhancements in creative cognition, including visualisation, con-
cept formation, categorisation, and memory. My research suggests 
that, over time, synaesthesia can substantively modify the identity 
and worldview of  synaesthetes, resulting in considerable behavioural 
changes, including both enhancements and impediments. 

What is your story (and impression) of  reading Alexander 
Luria’s The Mind of a Mnemonist?

What The Mind of  a Mnemonist achieves is to bring to light the lived-
world experience of  a person of  exceptional ability. This is not simply 
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a fascinating case study; rather, it exposes the upper limits of  human 
cognition and ability. But what this book also starkly highlights is the 
constrains and difficulties that such ability can engender. This there-
fore raises the oft-debated question as to whether exceptional abil-
ity necessarily cohabits with deficits in other areas. While this is still 
an open question, The Mind of  a Mnemonist and accounts such as those 
by Luria have paved the way for future research into the subject.

Why is it important to do research into synaesthesia? 
What are its promises for music psychology, cognitive  
science or science at large?

It has been proposed that “nature reveals herself  through exceptions” 
(Cytowic & Eagleman, 2009, p. 246), and thus synaesthesia — and 
similar conditions such as AP — are not simply ‘fascinating’ condi-
tions; rather, they highlight the idiosyncrasy of  each of  our subjective 
perceptions of  music. By studying the impact of  synaesthesia and AP 
on musical development, we can elucidate a number of  fresh insights 
into these two conditions, their interaction, and what they may reveal 
about musical development more globally.

While a great deal more research is needed into music-related forms 
of  synaesthesia, my research fulfils an important initial role of  uncov-
ering and recounting the unique lived-world experiences of  musician-
synaesthetes, and may have implications on how musicianship is taught 
to student-synaesthetes. Indeed, understanding the unique strengths 
and struggles of  individuals with synaesthesia enables practical adap-
tions to be made to the design of  educational approaches. Defining 
musical development and learning in terms of  neurological and psy-
chological processes enables music curriculums to be adapted to the 
perceptual experiences and needs of  students, rather than futilely try-
ing to adapt the students to any particular curriculum (for a discussion 
of  neuro-pedagogical practices in music, see Hodges & Gruhn, 2018). 

Recounting the lived-world experiences of  musician-synaesthetes 
has also broadened our collective understanding of  the effects of  syn-
aesthesia on musical development, and of  the complex relationship 
that exists between synaesthesia and musical potential and ability. 
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Because of  this, we are able to expand our conceptions of  musical abil-
ity to encompass atypical forms of  processing, such as the multisen-
sory processing found to occur in synaesthesia. Synaesthesia research 
remains a relatively new and rapidly growing field of  interest for both 
musicologists and psychologists, among others, and the richness of  the 
experiences shared by musician-synaesthetes substantially improves 
our insights into how this condition impacts musical development.

Can absolute pitch be considered a form of  cognitive music-
related synaesthesia? Can these atypical forms of  processing 
interact in any way? 

Synaesthesia and AP are two uncommon cognitive conditions that 
reflect increased neuronal connectivity and have been anecdotal-
ly reported to occur together in individuals. What both conditions 
require are involuntary and stable mappings between perceptual and 
verbal representations. If  we systematically compare the phenome-
nological features of  both conditions and their relation to different 
etiological models, what is revealed is that the two conditions share 
more similarities than differences. This is in contrast to how these 
conditions are commonly represented in the literature. Indeed, the 
self-reports of  AP possessors commonly match the diagnostic criteria 
for various forms of  music-induced synaesthesia, and by applying the 
diagnostic criteria of  synaesthesia to the AP process, the necessity 
for an updated definition of  AP to be formulated becomes quickly 
evident. Data collected during my research (Glasser, 2018) endorses 
the possibility of  an integrated, singular phenomenon; furthermore, 
it also suggests that it might be possible to categorically differentiate 
AP into several idiosyncratic types of  synaesthesia. 

When these two conditions co-occur in an individual, they frequent-
ly interact. Synaesthetes with AP often describe how both conditions 
support each other in music-related tasks: for example, a musician with 
musical note-colour synaesthesia may complete a musical dictation 
task by reading the notes off  the coloured image they see. This would 
be described as an AP strategy, as a typical musical dictation strategy 
employed by musicians without AP would be to use relative pitch.
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Judging by your reasoning and explication, you do not think 
that synaesthesia is all about having advantages and ben-
efits. What most common impediments would you point out 
in relation to possessing synaesthesia in general and music-
related types in particular?

Musical tasks can be either aided or hindered by synaesthetic experi-
ences; when tasks are hindered, this can lead the musician-synaesthete 
to avoid certain behaviours or situations. These tasks can be divided 
into four categories: tasks where the synesthetic percepts create a mis-
match with the external stimuli, tasks where the synaesthetic percepts 
are perceived as being restrictive, tasks where synaesthetes suggest they 
are reliant on their synaesthetic percepts, and tasks where their synaes-
thetic percepts are distracting. 

An example of  a task that would fall under the mismatch category 
would be a musical transposition task, where there may be a contra-
diction between a synaesthete’s association with the original tonality 
of  a musical piece, and the transposed tonality. This transposition 
could potentially change the colours associated with the piece, and 
therefore make performing the piece challenging, or even impossible. 

The restrictive category refers to the limiting nature of  synaesthesia 
on various aspects of  the possessor’s musical abilities. Indeed, while 
the desire to engage with satisfying synaesthetic percepts can influ-
ence a synaesthetes music listening or compositional choices, so too 
can the desire to avoid certain induced percepts. A synaesthete may 
be aware of  the musical merits of  a composition, yet cannot overcome 
the synaesthetic ‘dissonance’ that arises from compositional aspects 
of  the piece, and thus avoids music by a specific composer due to the 
ensuing synaesthetic percepts. This is particularly salient in discus-
sions with synaesthetes regarding their compositional choices. Often, 
the compositional process for musician-synaesthetes will focus on the 
synaesthetic element, rather than on the musical merits of  the com-
position; from a compositional standpoint there may be a more effec-
tive means of  composing, but synaesthetes nevertheless indicate they 
are often led by their synaesthesia to focus on the colours (or other 
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percepts) engendered by specific chordal progressions and tonalities. 
This clearly denotes a compelling internal drive beyond the control of  
synaesthetes, and one they cannot easily override if  or when desired. 
In this sense, synaesthetic percepts can be observed as being poten-
tially limiting in certain compositional situations. Another example of  
the potentially restrictive nature of  synaesthetic percepts is the induc-
tion of  percepts by the timbral qualities of  musical instruments. These 
percepts can potentially influence a synaesthete’s preference or choice 
of  instrument, with synaesthetes choosing to not play or engage with 
instruments that induce particularly unpleasant colours. A prefer-
ence or aversion to a particular instrument can also influence several 
aspects of  a synaesthete’s musical decision-making, including choice 
of  group instrumentation or involvement, listening preferences, and 
musical style preferences. 

Musician-synaesthetes can feel reliant on their percepts, such 
as when interpreting music. In these situations, the reliance on these 
percepts can been seen as inhibiting, as interpretative decisions may 
be based more strongly on the engendered colours than on the stylis-
tic appropriateness of  the music. Music that is in a tonality that induc-
es a pale blue colour, for example, may be interpreted by a musician-
synaesthete in a soft or delicate manner, even if  stylistically the piece 
requires a heavy touch. Interpretational options are thus restricted 
or compressed.

Finally, synaesthetic percepts can be distracting. As synaesthetic 
percepts typically only cease once the inducer (in this case music) 
is eliminated, and due to the automatic nature of  a synaesthete’s per-
cepts (which are unable to be supressed at will), these percepts can be 
distracting in situations where a focus on musical aspects of  a piece 
is needed. This can also be true in non-musical situations; for example, 
with synaesthetes admitting to being unable to listen to music before 
going to bed, as to do so would engender percepts that could make 
going to sleep difficult. 

You state that the variability of  experiences of  music that 
synaesthetes report reveals the uniqueness of  interpretations 
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of  music in a neurotypical population. What particularities 
of  music experience can be discovered through studying 
synaesthetes’ idiosyncrasies? Does it pertain to the inevita-
ble multisensory implications or expand to broader cognitive 
mechanisms? 

One concept that is central to my research is that our perception 
of  music has less to do with the sound waves streaming in through 
our ears, and more to do with how that information is processed 
in our brains and our unique interpretations of  that information. Our 
brains take in information through all our senses, find patterns, and 
use them to build our individual multisensory realities. What is more, 
our senses depend on each other and compare streams of  data 
that are woven together to form our perception of  each individual 
moment in time. So, what we know is that we are all experiencing 
unique realities, constructed in our brains. Studying synaesthesia 
provides us with an exclusive perspective on this, as synesthetes are 
a rare group of  people whose perception is measurably different 
from the majority. So, what synaesthesia shows us is that even minute 
changes in brain wiring can lead to qualitatively different realities, 
which again reminds us that, from person to person, our experience 
of  reality is different. 

Examining the multimodal musical experiences of  synaesthetes 
provides us with a unique perspective on music and the human con-
dition. Music information processing is a multifaceted, multidimen-
sional, and multisensory experiential phenomenon, and unpacking 
the experiences of  synaesthetes enhances our understanding of  the 
ways in which we perceive and respond to music, and of  the cognitive 
and affective processes that support musical behaviours and underlie 
music perception, aesthetics, and emotion. The undeniable power 
of  music to elicit strong emotional responses in listeners is contin-
gent on each individual’s unique interpretation of  the sounds they 
are perceiving, and, on a personal note, I hope that other researchers 
are inspired to further investigate individual psychological processes 
that shape music cognition and affect, while advancing discussions 
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of  the many varied questions concerning how learning and develop-
ment interact with psychological and genetic factors to lead to the 
full range and magnitude of  musical experiences.

According to your research and interpretation of  the cause-
and-affect relations between synaesthesia, on one hand, 
and, on the other, enhancements in creative music cogni-
tion, including visualisation and memory, concept formation 
and categorization, does synaesthesia help to subsequently 
enhance these other advancements? Do they develop along-
side synaesthesia or induce the synaesthetic effects?

I suggest that the impact of  synaesthesia on musical development can 
be captured in an experiential feedback model. In this model, sensory 
information (such a pitch or other music-related synaesthetic induc-
ers) is processed by the brain as a perceptual experience, and provides 
input in both the cognitive and affective domains, which in turn influ-
ence behaviour. As an experience, this behaviour provides feedback 
to the cognitive and affective domains, and thus creates a loop which 
is continually activated. Because synaesthesia occurs across the lifes-
pan, this feedback loop exerts a lifelong influence. As is commonly 
known, synaesthetes regularly report that their very first memories of  
synaesthetic percepts occurred at a young age. Because of  the longitu-
dinal impact of  synaesthesia and the continuous reinforcement or reit-
eration of  behaviours that are different to those of  non-synaesthetes, 
these behaviours subsequently develop into a behavioural pattern. 
Over time, this pattern forms a part of  a synaesthete’s identity and 
worldview, and can modify it substantially from what could be char-
acterised as ‘normal’. The effects of  synaesthesia (both enhancements 
and restrictions) on musical development are therefore visible at cog-
nitive, affective, and behavioural levels.
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