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ORIGINAL ARTICLE

when literally translated, symbolizes coloring or dyeing. It has a 
powerful capability to color the mind and affect the emotions of 
the listening audience. Thus, each raag has its own flavor or unique 
melodic personality. Music is often associated with colors that may 
be perceived as either “happy” or “sad,” and this association can be 
used to decide the type of music that can be prescribed as therapy 
during long healing processes.

Mat e r i a l s a n d Me t h o d s
We performed a simple experiment on World Voice Day in which 
200 participants were involved.

Each individual was made to listen to five musical tracks of 
different moods with their eyes closed and asked to note down if 
any color came to their mind and if it did, which one. The five tracks 
selected were from the black and white era and had no words that 
could evoke a sense of color. One was an instrumental track, and 
the remaining four were lyrical tracks, of which two were in a male 
voice and two in a female voice.

The participants were analyzed in terms of age, gender, 
educational background, and exposure to music. The sample size 
was random and had a mix of professionals from different walks 

in t r o d u c t i o n
Synesthesia is a relatively rare condition that manifests itself 
in approximately 4% of the population.1 It is a phenomenon 
that occurs automatically and generally, with considerable 
consistency over time.1 It has been described as a “union of 
senses”2 and typically arises as a result of stimulation in one sense 
(an inducer) triggering a reaction in an unstimulated second 
sense (a concurrent). The most commonly examined form is 
grapheme-color synesthesia, in which colors are experienced in 
response to digits or letters3 although many other combinations 
exist: a sensation of color may be elicited on hearing sounds, or 
in association with certain tastes, or by touch. Although often 
described as a purely sensory to sensory phenomenon, it is also 
possible for inducers to be non-sensory in nature.1 For example, 
some common forms result in an experience of colors and spatial 
layouts in association with days of the week or calendar months.1

In this paper, we explore a type of synesthesia known as 
chromesthesia or colored hearing that arises on hearing music. This 
phenomenon incites emotions from colors in addition to emotions 
that music produces.4 Chromesthesia evokes strong emotional 
connections to music because the listener associates different 
pitches and tones to certain colors, which in turn, produces specific 
feelings.4 We often use terms such as “sad” and “happy” when asked 
to describe a piece of music.

For centuries, music was prescribed and used for various 
ailments, and it still is. It can be therapeutic in patients with 
neurological conditions such as Parkinson’s disease.5 In laryngology 
practice, besides malignancy cases, a large chunk of patients are 
singers or professional voice users who are known to be of an 
emotional nature and often have type A personalities.6 But being 
musically inclined, they are more likely to respond to music therapy. 
A raag is essentially a melodic framework for improvisation and is 
synonymous with a melodic mode in western classical music. Each 
raag is an array of melodic structures with musical motifs and is a 
central feature of Indian classical music tradition. The word “raag,” 
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ab s t r ac t
Aim: To study the presence and pattern of chromesthesia. Chromesthesia is the eliciting of visual images (Color) by aural stimuli (music). It is a 
type of synesthesia which is a phenomenon where one type of sensory stimulus evokes a response in another sense.
Materials and methods: We conducted an experiment on World Voice Day in which 200 participants were made to listen to five songs/ tracks 
and were asked to think of a color.
Results: The colors chosen by them were categorized as ‘bright’ or ‘dull’ and data was presented as pie charts. 
Conclusion: Based on whether the colors chosen were ‘bright’ or ‘dull’ and whether the song was ‘upbeat’ or ‘slow’, we recommend that ‘happy’ 
or ‘upbeat’ music could be included as part of regular treatment in patients especially those who are singers or musicians as it brings about 
a positive mood change and helps in the recovery of the patients especially in the postoperative period when they are usually on voice rest. 
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• Red, yellow, orange, pink, and brown were considered as “warm” 
colors (Figs 1 to 6).

di s c u s s i o n
Track 1 is an instrumental, soothing musical piece. About 57% of 
participants selected colors belonging to the “cool” category, 39% 
chose “warm” colors, and 4% did not think of any color.

Track 2 is a slow piece. About 74% chose colors belonging to 
the “dull” and “cool” categories.

Track 3 is a happy, peppy number. About 70% of participants 
chose colors belonging to the “bright” category, 27% chose “dull” 
colors, and 3% did not think of any color.

Track 4, which is a peppy, upbeat song, was associated with 
“bright” colors by 69% of participants, “dull” colors by 26%, and 
no color by 5%.

of life, different academic backgrounds, and varying exposure to 
music. The age of the participants was between 18 and 80 years.

The data were analyzed to elicit the association between the 
colors chosen by the participants and the mood of the track. The 
tracks were categorized as “dull” or “bright” and “warm” or “cool.” 
The age, gender, and educational background data were presented 
in the form of bar graphs.
The five tracks were as follows:
• Call of the valley (instrumental)

This instrumental track is from “Raag Jhinjhoti,” which is a light 
and playful raga and is usually associated with a light mood.

• Na bole na bole na bole re
This track falls under the “Raag Bageshree,” which is a melody 
that pleases in isolation and is effective in emotional expression.

• Aaiye meherban baithiye jaanejan
This is a peppy track that is based on a major scale. Major scale 
tracks are usually associated with happy feelings.

• Hum the woh the aur sama rangeen
This track, although falling into a minor scale, has a fast rhythm 
to it. Therefore, in spite of being a minor scale, the fast rhythm 
gives it an upbeat and peppy mood.

• Poocho na kaise maine rain bitaye
This track falls under “Raag Aheer Bhairav,” which creates an 
atmosphere of affection and attachment to God.
All these tracks were selected in consultation with a professional 

musician with knowledge about raag, scales, and rhythm.

re s u lts
The results are illustrated in the following pie charts wherein the 
colors chosen by the participants were categorized as “bright” or 
“dull” and “warm” or “cool”.
The colors were categorized as follows:

• Red, yellow, pink, orange, green, violet, and blue were 
considered as “bright” colors.

• Black, grey, brown, and white were considered as “dull” colors.
• Blue, white, green, violet, black, and grey were considered as 

“cool” colors.

Fig. 1: The track “Raga Jhinjhoti (instrumental)” was associated with 
“cool” colors by 57% of participants going with the “soothing” mood of 
the track. About 39% of participants chose “warm” colors and 4% did 
not choose any color

Fig. 2: It was observed that the graduates were unanimous in identifying 
the mood of a track with a certain type of color. For example, Raga 
Jhinjhoti (instrumental) was associated with cool colors like blue, green, 
and white unanimously by graduates

Fig. 3: For the slow track “Na bole,” the graduates were unanimous in 
associating it with “dull” colors like black, grey, and white. However, 
the non-graduates chose randomly and did not show any unanimity. 
Abourt 74% of participants chose colors that belonged to either “dull” 
or “cool” category
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life, perhaps by repeated pairings of pitches and colors.7 This might 
occur, for example, if a child had experience with a toy xylophone 
with colored bars or used a piano or organ method that associated 
pitches with colors.8

Another possible learning explanation is that it is the result 
of cultural and linguistic associations in which “auditory-color 
associations are established more or less uniformly within a given 
culture.”9

Most people with chromesthesia do not actually have 
color visions while listening to music. Instead of seeing colors, 
synesthetes “feel” them in the same way we feel emotions without 
seeing them.10

Some experiments have been performed wherein the 
participants were asked to note the color perceived and emotions 
felt after being given certain pitches and scales to listen to. The 
colors that were perceived as sad or negative were experienced 
usually when a slower, more somber piece was played.11

We are often brought up with the idea that the sun is a bright, 
joyful source of light, and we usually tend to associate the color 
yellow with positivity. In a study, 17 students were individually 
shown colors and were asked to describe their emotions toward 
them. It was found that 91.5% agreed that green and yellow were 
the most positive colors since they associated with the sun, easter, 
spring, and other repetitive visuals of these colors.12 This shows 
that once we have made an association of a certain color with an 
emotion, the idea usually stays for life.

As the brain processes emotions towards color and music, a 
basis is formed such that music and color form a very close bond. 
In The Hidden Sense, Cretien van Campen discusses how the 
Dutch painter Vincent van Gogh took piano lessons to get better 
acquainted with the tones that colors create.13 Playing the piano 
helped the Dutch artist to understand how music and color can 
enhance emotions which he demonstrated in his beautiful pieces 
of art. The colors felt through chromesthesia trigger the visual 
cortex, nucleus accumbens, and the amygdala: both places in the 
brain where there are emotional reactions to music.14

In Parkinson’s disease, the loss of rhythmicity for timed 
movements impairs alternating timed movements such as walking, 

Track 5, a slow piece, was associated with “cool” colors 
by 70% and “dull” colors by 50% of the participants. About 5% of 
participants did not think of any color.

It was further noted that the participants who were 
graduates/educated, were more unanimous is identifying a certain 
mood of a track with a certain category of colors rather than the 
non-graduates.

In our study, only 3–5% of the participants did not associate any 
color with the particular tracks, whereas 95–97% of the participants 
were able to associate with a certain color. Although the literature 
says that approximately 4% of the population is able to manifest 
synesthesia,1 the high percentage seen in our study must be 
attributed to the fact that the participants were specifically asked 
by us to think of a color after listening to each of the five tracks. 
Therefore, this perception of colors experienced by the participants 
need not be true chromesthesia as it was not necessarily automatic.

Among the theories attempting to explain chromesthesia is 
one proposing that cross-modal associations are learned early in 

Fig. 6: A pie chart showing the distribution of colors that were associated 
by the participants for the track, “Poocho na kaise maine rain bitaye.” 
It was observed that 70% chose colors that belonged to the “cool” 
colors category and 50% to “dull” category of colors. About 5% of the 
participants did not associate with any color

Fig. 4: A pie chart showing the distribution of the colors that were 
associated by participants for one of the tracks, “Aaiye meherbaan.” It 
was seen that 70% chose colors that belonged to the “bright” category 
of colors. About 27% chose “dull” colors and 3% did not select any color

Fig. 5: The track “Hum the woh the aur sama rangeen” was associated with 
“bright” colors by 69% of participants, going with the “peppy” mood 
of the song. About 26% chose “dull” colors and 5% did not associate 
with any color
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leading to freezing of gait, reduced velocity and stride length, and 
other gait abnormalities seen in Parkinson’s disease.15 This may 
be compensated for by the recruitment of cerebellar networks, 
which rely on external (auditory or visual) cues, and are typically 
spared in Parkinson’s disease.16 The effect of music on network 
connections has been demonstrated in several functional magnetic 
resonance imaging studies of healthy individuals as well as those 
with Parkinson’s disease.5 The provision of rhythmic timed cues 
allows the brain to anticipate movement, which in turn leads to 
improvement in movement synchronization (e.g., normal gait 
pattern and precision).17 Furthermore, the auditory context and 
motivational effects of music may lead to the acceleration of motor 
learning.18

That music can affect and bring about mood changes is a 
commonly accepted fact among laymen as well as musicians.19 
Music therapy is an effective short term clinical intervention, 
facilitating a positive change in mood states in adults living with 
chronic neurological disabilities.20

Research has determined that various types of music may also 
affect physiological factors such as pulse, respiratory rate, and 
blood pressure as well.21 As a result of these theories, music, art, 
and color therapies are often used as treatment measures to help 
yield positive results.

Music and color both have an effect on the moods that we 
experience in our day-to-day lives. Music and art are much closer 
to the “unconscious,” that part of the mind which directs to a large 
extent, human life.22

co n c lu s i o n

In our study, we found that 95–97% of the participants were able 
to associate a color with each of the tracks presented to them. 
This high percentage can be attributed to the fact that they were 
specifically asked by us to think of a color if possible, while listening 
to the tracks.

Participants who had a graduate background were more 
unanimous in associating similar types of colors with a particular 
track. Thus, it may be assumed that education plays some sort of a 
role in defining the nature of moods that may be associated with 
certain types of music and colors.

When presented with “peppy” or “upbeat” music, the majority 
of the participants thought of “bright” colors, which bring about a 
positive mood change thus, our recommendation is that this may 
be prescribed along with regular treatment, especially in patients 
who are singers or artists.
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