Incidence of synaesthesia and its diagnostic implications in adults referred for suspected specific learning difficulties during a 2-year period.  
Fuller details for 16 synaesthetes recorded by David Grant.

The following extracts are taken directly from the diagnostic reports for 16 synaesthetes.  As the primary purpose of each diagnosis was to determine whether a specific learning difference was present, the recording of synaesthesia represents a serendipitous observation.  The first four extracts follow the order reported in the news article.  The remaining 12 are arranged in alphabetical order.
1]  A-MB Following the administration of the Digit Span subtest it became clear that A-MB is a synaesthete.   When she hears a number she ‘sees’ it in colour for a short time.  Each number from 1 to 12 has its own distinctive colour [e.g. 1 is white, 2 red, 3 yellow-green, 4 blue, 5 pink, 9 green, 10 metallic blue-ish].  When speaking A-MB ‘sees’ each word, with the colour of each word being primarily determined by the colour of the first letter.  For example, Cathy is pink, Kathy red, David blue, A-M white and green.  When reading, she ‘sees’ each word in its dominant colour.  When given a short text to read she rapidly described the colour of each word – ‘green, red, white, yellow …..’.   Days of the week are also coloured, e.g. Monday is green, Tuesday is red, Wednesday is a fawnish colour.  It was not until last year, at the age of 41, that A-MB first realised her synaesthetic experiences are unusual.  

NB   Following her diagnostic assessment A-MB emailed me a more detailed description of her synaesthetic experiences.   ‘I also find my synaesthesia a hindrance to my studies rather than an asset, especially when it comes to my module titles and days of the week.  For example, I might have a yellow module on a red day (Tues or Thurs)  and a red module on a yellow day (Wed) but I have got mixed up several times and bought the wrong books in to Uni based solely on the colour confusion dominating my thoughts.  I have to double check my time table every day.
 
Also, my colour vision doesn't actually fade, I can see the colour for as long as I see the number/letter.  I guess what I was referring to when I spoke to you is that I don't keep the number/letter in my mind long so naturally the colour goes too.  It gets very busy in my mind seeing words/numbers in colour and I wish I didn't have synaesthesia.  I didn't notice it half as much before in my time away from studying and it certainly didn't interfere with my life in the way it does now.  The only real benefit I can think of is my ability to remember things like names, places, film titles etc as when I cruise through the alphabet in my mind the colour of the first letter of the forgotten word jumps out at me which then narrows my alphabetic search down’.
 

2]  DB found it easy to learn to spell because of his synaesthesia.  His ability to ‘see words in my mind’ is due to his experiencing letters as having different colours.  He gave as an example perceiving the words their and there as different aesthetic experience, with their being ugly due to the end letter being r [grey], whereas e is red.  [th is blue/green while i is turquoise.]  Similarly he perceives the name Catherine as being ‘nice’, whereas Katherine is ‘horrid’.   DB said he prefers Romance languages to North European ones such as Polish and German.  
He described Spanish as being ‘a nice colourful language’.  His synaesthesia extends to numbers as well [5 is yellow, 9 is black and 3 is red.], and he described how he can ‘feel the presence’ of numbers.  

Although DB’s Working Memory score is exceptionally high, he explained that he found the tasks easy as he could see the numbers and letters and just read them off.  His Working Memory score is therefore a measure of his ability to visualise and not, as intended, a measure of his auditory ability to retain information for a short time.  

3]  MR    MR’s second year exam marks have been very variable, from 81% in one or two modules [for example, the Head module], to 35% in one or two of the other modules [e.g. Endocrinology].  He described how, for the Head module, he was able to ‘see’ the 12 nerves and the movement of the muscles, but he was not able to employ this strategy for topics such as Endocrinology.  MR’s scores range from 11 for Arithmetic and 14 for Letter-Number Sequencing to 18 for Digit Span.  
This variation of 7 points, equivalent to over two standard deviations, is well outside normal limits.  ….When MR was asked how he remembered the sequences of digits he said he could ‘see them’ as black numbers on a white background and he just read them off.  He also used the same strategy when recalling letters and numbers.  He found this subtest a little more difficult for by the time he had read off the numbers the letters were beginning to fade.   MR mentioned he tried to visualise the Arithmetic questions as well but with little success.

As MR’s ability to visualise suggested he might be a synaesthete this was explored further with him.  He does associate many of the days of the week with colours [e.g. Monday – red; Wednesday – green; Thursday – deep blue; Saturday – yellow].  He pointed out these associations are triggered more strongly when he sees the word rather than when hearing it.  MR’s enjoyment of music is enhanced through experiencing abstract shapes and colours that swirl.  On hearing a string of numbers he sees them as a line of black digits on a white background.  MR also has an ability to remember visually what he has read and learnt, but pointed out this is only useful for learning subjects such as Physics and not for others, such as Maths.
[NB  MR – above - & KR – below - are brother & sister.]

4]  KR has never experienced any difficulties with spelling. ….KR described how she is able to ‘see’ words when spelling them and can just copy the image down. [She shares this ability with her mother.]   KR said that words with double letters, such as battle, are especially easy, and if she has to spell ‘a rare word’ she will ‘picture the page’ of the book where she has seen that word.  When reading a novel, KR has built up a ‘picture’ by the time she has finished the first page.  She described how, when reading, she is able ‘to picture a book in my mind’.  This applies for novels, but not for textbooks or books which are very factual.  

As KR ‘sees’ numbers’ when they are read out, with each number having its own specific colour, her synaesthetic ability was explored.  She said some words trigger a strong visual image and gave as an example the word ‘stool’, which conjures up the image of her as a small child in a kitchen looking up at a stool.  
Listening to music tends to trigger different emotions, but when she hears a crescendo she experiences it as a wave crashing. 

On the Arithmetic subtest KR asked for about 50% of the questions to be repeated [one repetition per question is permitted].  She found some of the questions hard to visualise.  On the Digit Span subtest she was able to visualise the numbers ‘in a line’, and just read them off.  She was also able to visualise numbers and letters, but found this task more difficult in that the letters would begin fading before she had finished putting them into alphabetical order.   

5]  AB’s scores on the Digit Span and Letter-Number Sequencing subtests are a direct reflection of his ability to ‘see’ numbers and letters.  His performance on these two subtests was in direct contrast to his hesitant and error-strewn performance on the Arithmetic subtest.  He asked for many of the questions to be repeated [one repetition per question is allowed].

AB was asked about his mathematical ability at primary school.  He replied he was better at Maths involving numbers than shapes.  When asked about mental arithmetic he replied ‘it is easier if I see the numbers’.  When four numbers were read out to him he said he could ‘see’ them.   When asked to subtract 15 from 23 he said he could ‘see’ both numbers.  They were not different colours.  He described his perception of numbers [and of pictures when reading or talking] as being akin to having ‘two cameras’, one of which is inside his brain.  

When asked whether he recalled having difficulties with learning to read or write AB pointed out reading was his favourite activity and estimated he has read ‘thousands of books’ for pleasure.  He said that as he reads ‘I picture the words’.   [He also ‘sees pictures’ when someone is talking.]   In spite of enjoying reading he experiences major difficulties when having to read textbooks, ‘for some years now I cannot put my head inside a book’.  
A number of AB’s comments suggested he might be a synaesthete so this hypothesis was explored further.  In general he does not see days of the week or numbers as colours.  However, he experiences many words as images [sometimes he just ‘sees’ the word rather than an image].  When listening to music he often experiences images, some as in a slide show, some as moving images.  AB was not aware that his sensory experiences are in any way unusual.  

6]  CF    As CF’s personal history revealed an ability to visualise, he was questioned more closely about this.  He said he has never felt the need to use a camera as he is able to rely on his visual memory.  CF mentioned he is currently engaged in undertaking market research work which involves inspecting tube stations.  While looking over a station he never makes notes while he is inside, but waits until he is off the premises as he can recall all the details that are required.  In exams he has been able to call upon his photographic memory.  
When reading he ‘sees’ images for nouns’ and adjectives.  On being asked to read a couple of lines of prose he described images as they occurred to him.  ‘Maria Tipsot’ triggered an image of a woman, ‘the last century’ the 19C symbol, ‘The Shrinking Violet’ an image of contracting followed by an image of a flower.  While CF does not experience colours with particular words [as in classic synaesthesia] the triggering of images for words is indicative of a form of synaesthesia.  It may be the case that the triggering of images for nouns and adjectives, but not verbs, may hinder CF’s ability to interpret textual nuances.

7]   DG    On being asked about how she handled large orders when working in the pub DG replied that she visualised the order in terms of the types of glasses.  When DG’s ability to visualise was explored with her she said she was good at remembering people’s birthdays because each month was different.  For example, November is ‘brownish’, January ‘reddish’, and February ‘blue’.  When asked how she ‘saw’ numbers, DG said each number has its own position in a grid.  

8]  FB      He described how he associates certain words and vowels with colours, and gave as an example u being beige, i yellow and e blue/purple.  He described this experience as being more one of consistent associations than ‘seeing’ the colour.   FB also described how he thinks of music in terms of ‘blocks and shapes moving along’.

9]  GK  During the course of taking GK’s personal history she mentioned she is a synaesthete.  When asked to describe her synaesthetic experiences she said she associates the days of the week and the months of the year with pale pastel colours [e.g. Tuesday is pale pink, Wednesday pale red, Thursday is pale green].  Numbers also have colour associations for her.  When listening to music she experiences blocks of coloured, abstract shapes.  There are also occasions when she ‘sees’ a word during in conversation, and GK gave psychology as being an example of a word she ‘sees’.  

10]  HG   the course of taking HG’s life history she described how she ‘sees things’ when developing ideas.   When asked about this ability she said she can see numbers. At the same time each number is accompanied by a feeling, and she gave as an example 9 as being ‘calm, nice’.  However, this experience only lasts for a very short time, so that if a series of numbers is read out, each number displaces the preceding one.  HG also described how words that express emotions are accompanied by colour sensations - sorrow is black, happy is yellow, and joy is ‘a pastel colour, orangey’.  When listening to music her enjoyment is enhanced by the movement of colours.  She gave as an example the lyric of one song which evoked sensations of ‘fast colours rushing’.  HG’s experiences are examples of synaesthesia [a blending of the senses], and she felt this to be an advantage in her college work as it aids her motivation.

11]  LC     When reading LC has problems with maintaining concentration.   Because reading triggers off so many thoughts she often has to read an article ‘three, four, five times’.  LC finds it very difficult to link ideas when writing.

During the course of taking LC’s personal history she frequently referred to her need to translate words and ideas into images.  When asked whether she associates days of the week with particular colours LC gave as examples violet for Friday, orange for Wednesday and a green/blue colour for Saturday.  She also experiences specific colours with numbers, such as yellow with 3, white with 1, and a green/blue with 6.   LC’s synaesthesia is not confined to days of the week and numbers, but she also finds it is triggered by many things such as letters of the alphabet, smells, taste and just thinking of the texture of materials.  
There is an interplay between all her senses and reading triggers off a number of sensory sensations simultaneously.   LC said she had always assumed her experiences were common to others and said this was the first time she had discussed her synaesthetic experiences.
[The day following her assessment LC provided more examples of her synaesthesia in an email: ‘I avoid to wear some clothes together because their taste would not be nice’; ‘any race of dog has a taste and a texture in the mouth, but dogs are not my favourite food’  

NB  LC’s first language is Italian.]
12]  LP    During the course of taking LP’s personal history she mentioned several times her preference for thinking visually.  When asked whether she associates days of the week with particular colours LP said she doesn’t.  However, she does experience a number of synaesthetic sensations.  Some words ‘have a weird pictorial image’, such as the word because which instantly conjures up the image of an elephant.  LP explained she enjoys taking part in debates, and has noticed that different types of debate conjure up different colours, such as green for debates that take a moral stance and red for debates that take a benefits stance.  
Her greatest range of synaesthetic experiences appear to be associated with music, with each piece of music having its own visual image.  LP described how, when playing a scale, the colour changes with each note. 

13]  LR described herself as being ‘an intense child’, and gave as an example responding strongly to the bright colours of vegetables.  On further questioning LR mentioned that the names of the months evoke colours [for example, January is blue, February is red, March is green].  She also said that when she eats an iceberg lettuce it tastes of aluminium foil.   
14]  MK    When asked about his mathematical skills at school MK said that his grades were almost always all A+s.   He struggled with learning the times tables but then developed his own technique.  He had no difficulties with mental arithmetic.  
A series of numbers was read out [9 7 4 3] and MK said he could ‘see’ them, with each number being a different colour [9 blue; 7 green; 4 red; 3 yellow].   Numbers greater than nine were lacking in colour.  MK’s visualisation ability extends to other aspects of maths for he described how he ‘sees’ some types of algebraic equations as the lines/functions they represent.  

MK’s ability to ‘see’ numbers, with the colour being determined by the value of the number, is an example of synaesthesia.  This ability was explored further.  He said he prefers classical music as this results in his ‘seeing’ scenes from stories ‘like a black and white movie’.  When listening to the band Queen he experiences colour sensations.  He does not experience colours for words.  

MK pointed out that when he was assessed in Poland, his Digit Span score was very high.  It is possible that his synaesthetic experience is much stronger for remembering numbers when they are read out in Polish than in English.

15]  PB    During the course of taking PB’s personal history she mentioned ‘seeing’ patterns of numbers.  When asked whether she associates days of the week with particular colours PB said she doesn’t.  However, she does experience a number of synaesthetic sensations.  For example, certain musical notes cause her to see specific colours and shapes, which she often finds enjoyable. She gave as an example how one note will create a colour experience with a sharp shape while another note will produce an orange colour.  
PB said her favourite music is rag-time as the colours and shapes ‘change with the beat of the music’.  She dislikes slow music and the monotone of rap.   PB pointed out that she also experiences feelings with colours.  She gave as examples yellow being ‘a scary colour’, orange being ‘secure’, and pink a ‘snuggly’ colour. 

16]  NP   As NP had made several comments during the personal history that were indicative of the presence of synaesthesia, this aspect was explored more fully.  When numbers are read aloud NP said she can ‘see’ them, but only if they are read out slowly.  She described the numbers as differing in their degree of shading, but not in colour.  She also can ‘see’ some words as images.  When asked about her perception of days of the week she described experiencing them as having different weights.  For example, if Tuesday was a better day than Monday it would be perceived as a ‘whole loaf day’ rather than a ‘small bread’ day.   She also experiences smells as weights but cannot remember the names of smells even though her sense of smell appears to be very sensitive.  [She dislikes working in kitchens because of this.]  NP’s limitations to expressing her experiences in English – her first language is Vietnamese - meant it was difficult to capture what appears to be a mild but unusual form of synaesthesia.
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