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EXTRAORDINARY MINDS 
Together, neuroscience and nutrition may be starting  

to explain why some of the brightest minds are often lost  
for words. 

 
Alex Richardson explains how research into dyslexia  
can be a fishy business – and why a low-fat diet could  

be bad for your brainpower. 
 

“The words of the language, as they are written or spoken, do not seem to play 
any role in my mechanism of thought. The psychical entities which seem to serve 
as elements in thought are certain signs and more or less clear images which 
can be voluntarily reproduced and combined…. This combinatory play seems to 
be the essential feature in productive thought – before there is any connection 
with logical construction in words or other kinds of signs which can be 
communicated to others. The above-mentioned elements are, in my case, of 
visual and some of muscular type. Conventional words or other signs have to be 
sought for laboriously only in a secondary stage, when the mentioned associative 
play is sufficiently established and can be reproduced at will.”  
 
This was how Albert Einstein described the mental processes underlying his own 
remarkably creative intelligence – and they certainly don’t support the idea that 
‘all thought is language’. Einstein didn’t talk until he was four, nor learn to read 
until he was nine. At school, he was regarded as an idle daydreamer, and he 
was later dismissed from two teaching jobs for his poor spelling. He was very 
probably dyslexic - and in today’s classroom might well be labelled as having 
‘Attention-Deficit Disorder’ too. 
 
DYSLEXIA AND HIGH ACHIEVEMENT 
 
Obviously, few individuals have quite such extraordinary minds as Einstein’s – 
but a recent article in Fortune magazine highlighted the fact that many top 
entrepreneurs in business and finance are dyslexic, as are some of the highest 
achievers in not just science, engineering, architecture and computing but also 
the arts, politics and even literature (we’ll come back to that one). As an expert at 
Yale commented: “Dyslexics are over-represented in the top ranks of people who 
are unusually insightful, who bring a new perspective, who think out of the box”.  
 
Oxford would surely be a natural home for such outstanding individuals – but 
unfortunately the current educational deck remains well stacked against them. 
The Mansfield Dyslexia Project aims to redress this situation in two ways: by 
improving the understanding of dyslexia through scientific research, and by 
raising awareness – particularly among teachers at every level  - that struggling 
with written language does not equate to being lazy, careless or stupid. 
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My own interest in dyslexia arose from my initial career in teaching, when it 
became clear to me that many of the brightest students were being prevented 
from fulfilling their potential by the failure of our education system, and our wider 
society, to recognise and cater for individual differences.  
 
Once I’d begun to grasp what dyslexia really meant, I also realised that anyone 
who succeeded in solving all of its mysteries would also understand the entire 
workings of the human mind and brain. Additional perspectives I’ve gained since 
then - from psychology, physiology, neuroscience, genetics, biochemistry and 
many other disciplines - have only reinforced that view, but this doesn’t mean no 
progress is being made. Quite the opposite – because converging evidence now 
points to a potential role for nutrition, and the links between diet and dyslexia that 
my own research has helped to uncover also have implications for almost every 
aspect of physical and mental health.  
 
These links concern the omega-3 fatty acids found in fish oil, and the latest 
neuroscience turns out to support an old piece of folk wisdom. Fish really is good 
for the brain. 
 
EVERYONE KNOWS SOMEONE…. 
 
At least 5% of the population are seriously dyslexic – and contrary to the myths 
that still prevail in some quarters, this syndrome cut across all levels  of ability 
and socio-economic status. Adding in overlapping conditions like  
dyspraxia (specific difficulties involving motor coordination, attention and visual 
perception) and the more controversial ADHD (attention-deficit /  
hyperactivity disorder, involving inattention, hyperactive-impulsive behaviour, or 
both) the proportion rises to one in ten.  
 
Milder degrees of the same kinds of difficulties affect many more people. We 
really are talking about normal individual variation in behavioural and learning 
styles here. Hence those who maintain that ‘there’s no such thing as dyslexia’ 
have got a point. It is certainly not some ‘disease’ entity that a person does or 
does not ‘have’, and nor does it appear to be a unitary syndrome. Instead, 
dyslexic difficulties are a matter of degree, and come in a wide variety of 
flavours. But they are very real. 
 
In fact, every one of us knows someone who is dyslexic - whether or not they 
sport the label. Do you have difficulty telling left from right, and trouble 
remembering phone numbers? Is your spelling poor? Is reading slow and 
effortful compared with other ways of obtaining the same information? Are you 
particularly good at ‘lateral’, ‘divergent’ or ‘holistic’ thinking – and at school, were 
you bad at anything that required rote learning and reciting sequences of 
otherwise meaningless information (like the alphabet, the days of the week, the 
months of the year, or multiplication tables)? Do many of your relatives share 
these traits, and is there a family history of non-right handedness, autoimmune 
conditions, or common allergies like asthma, eczema and hayfever? 
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GENES ‘FOR’ DYSLEXIA DON’T EXIST 
 
Dyslexia is not simply a difficulty with reading, or even spelling (although the 
latter is a far better indicator). It’s a highly complex syndrome with a 
constitutional basis; and as the question about allergies indicates, an overactive 
immune system may be part of that constitution. A genetic component is now 
undeniable (with potential sites of linkage on chromosomes 1, 2, 6, 15, and 18) 
but the as yet unknown genes involved will undoubtedly differ between 
individuals, and are in any case widely distributed in the general population. In 
other words, despite the media ‘hype’ accompanying every advance in this area, 
there are no genes ‘for’ dyslexia, dyspraxia or ADHD. These are developmental 
conditions involving complex, learned behaviours. Certain genes in combination 
may give rise to  predisposing biological traits, but innumerable ‘environmental’ 
factors (both biological and non-biological) will affect their expression. Thus if 
one identical twin is dyslexic, the chances that the other will be so are only 50:50. 
 
SO WHAT’S DIFFERENT? 
 
So what else do we know about the dyslexic constitution? An absence or 
reversal of ‘standard’ brain asymmetries may be characteristic. Certain so-called 
‘language’ areas are usually larger on the left, but tend to be symmetrical in the 
dyslexic brain. Could this help to explain features like mirror reversals and mixed-
handedness?  
 
Actually, one person in four displays such ‘abnormal’ brain symmetry – and 
interestingly enough, this usually means increased brain volume in those regions 
and greater left-right connectivity. Maybe more isn’t better when it comes to 
language? For phonology (processing the sounds in words) and syntax, left-
hemisphere specialisation may well confer advantages, but there’s some 
evidence that for semantics the symmetrical pattern may be superior. Other 
studies, under the microscope, suggest the dyslexic brain may have less neatly 
ordered but more richly connected networks. Could these differences underlie 
aspects of ‘visionary’ thinking? Autoimmune influences are thought to play a part 
in creating them, anyway – and there’s more. 
 
Subtle differences in visual and auditory perception are associated with dyslexia, 
and our group at Physiology - led by Professor John Stein – have pioneered the 
research showing this. Visual disturbances when reading can include movement 
or blurring of print, ‘pattern glare’ or eye strain. These implicate so-called M cells, 
specialised for very fast processing and involved in visual attention, eye 
movement control and spatial localisation.  
 
Similarly fast auditory processing is needed to track the very rapidly changing 
sounds in spoken language. Inefficiencies in visual (orthographic), auditory 
(phonological) skills or both are always a factor in dyslexia, as these help to 
determine written language fluency. An overactive immune system could 
influence developing M cells in either or both modalities. And this is where the 
tale starts to get fishy, as it were! 
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BRAIN FOOD? 
 
It is not widely appreciated (and it should be by those who adopt ‘low-fat’ diets) 
that the brain is 60% fat – and it really does matter what kind. Certain fatty acids 
are absolutely crucial in shaping brain development and function, and they have 
to be obtained from food. But because they have no shelf-life, they have almost 
disappeared from some modern diets. Particularly lacking are the complex 
omega-3 fats found in fish oil – which already have proven medical benefits for 
both cardiovascular function and auto-immune conditions including arthritis and 
allergies. Substances derived from one of them (EPA) are very powerful 
mediators of hormonal balance, blood flow, and – yes, you guessed it – immune 
function. EPA turns out to be a very powerful natural anti-inflammatory - and it is 
for their effects on the brain that the fish oil fatty acids are now attracting most 
attention. The latest evidence even shows EPA to be highly effective against 
depression, which for many reasons, including the immune system changes 
involved, looks increasingly like an omega-3 deficiency syndrome. 
 
These highly unsaturated omega-3 oils are essential in building the brain in the 
first place (hence pregnancy can sometimes put mother’s supplies at risk). Their 
presence in breast milk helps to explain the well-known advantages of 
breastfeeding for visual and cognitive development. Throughout life, they help to 
keep membranes fluid and flexible (while saturated fats, artificial fats and 
cholesterol do the opposite), and can thus facilitate almost all aspects of cell 
signalling. The M systems underlying fast sensory and motor processing may be 
particularly vulnerable to dietary omega-3 deficiencies, and this was what first 
drew my attention to the role nutrition could play in dyslexia.  
 
Every one of us needs these fatty acids for optimal brain (and body) function – 
but for constitutional reasons, some people need more in their diets than others. 
Males need more than females (an interesting fact, given their over-
representation among those with dyslexia, dyspraxia and ADHD). So do those 
with allergic or ‘atopic’ tendencies (ditto); and additional factors as yet 
undiscovered may be more specific to the ‘dyslexic constitution’. We already 
have some good hypotheses. 
 
So could treatment with the right fatty acids help? In dyslexic children, our 
controlled trials have already shown that dietary supplements of fish oil and 
evening primrose oil (containing omega 3 and omega 6 fatty acids) can improve 
attention and memory, reduce anxiety and lessen behaviour problems (all 
features related to the ‘ADHD’ profile). Preliminary findings suggest benefits for 
reading, particularly in children with visual symptoms, but this still needs 
confirmation. We’re now investigating the effects in dyspraxia, as its visual, 
attentional and motor features are particularly suggestive of fatty acid 
deficiencies. Dietary changes obviously can’t be expected to benefit every child 
with one of these labels, and professional as well as parental support and 
guidance is always crucial. But for some, diet can make a big difference – and 
our research aims to find out whom it can help, what with, and why. 
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Could a nutritional approach also help dyslexic adults? Theory, case studies and 
anecdotal evidence all suggest it may, but formal scientific studies are now 
needed. Dyslexia in adults has been a relatively neglected area, but although its 
manifestations change with age and experience, dyslexia is not something that 
‘goes away’. The new Mansfield Dyslexia Project therefore puts an important and 
much-needed focus on this age group, and in addition to experimental studies, it 
includes the first controlled trials of fatty acid treatment in dyslexic adults. 
 
ACCESS TO EXCELLENCE 
 
Our work is a lso an obvious complement to the successful ‘Access to Excellence’ 
campaign. Oxford already welcomes students with dyslexia, dyspraxia and 
related conditions, but they are still under-represented here, because without 
early identification and appropriate teaching, most have little chance of gaining 
the grades required. Although these conditions are now recognised in law, 
ignorance and prejudice remain rife, causing misery and frustration for the 
individuals and families concerned, and an incredible waste of abilities for society 
as a whole. When it comes to the brightest of them, Oxford in particular is losing 
out.  
 
An important part of the Mansfield project is thus to raise public awareness of 
dyslexia and its implications, because too often these still go unrecognised or 
misunderstood. With staff at University Offices, we’re already working on how 
better to identify and cater for those students already at Oxford. Providing 
information and education to schools and FE colleges is another key part of our 
programme. Recognising dyslexia in those with exceptional ability is particularly 
difficult, because clever compensatory tactics (and extremely hard work) can 
mask their difficulties with reading and even spelling. The essential thing to 
recognise is that dyslexia involves a particularly uneven profile of cognitive 
strengths and weaknesses. Depending on that profile (and on any dyspraxic or 
ADHD tendencies), the associated advantages can be various.  
 
APPRECIATING INDIVIDUAL DIFFERENCES 
 
Superior visuo-spatial, mechanical or mathematical skills  are the most often cited 
(with examples such as Einstein, Newton, Edison, Faraday or da Vinci), and 
these may well involve some trade-off with respect to language, sometimes in 
both its written and oral forms. Other cases, however, involve outstanding literary 
skills (Hans Christian Anderson, Agatha Christie, W.B.Yeats and Gustave 
Flaubert are examples). Rather than being paradoxical, these are actually typical 
of the lesser-known dyspraxic profile, where oral language skills are often 
excellent.  
 
Sometimes academic abilities are eclipsed by skills in other areas, like 
exceptional sporting, dramatic or artistic talents (Auguste Rodin’s father once 
complained: “the boy is uneducable!”). But one trait common to all these 
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extraordinary minds is a striking talent for originality and invention, which also 
underpins the successes of those business entrepreneurs and visionaries. 
 
CATCHING THEM EARLY 
 
Further research remains fundamental to understanding - and increasing the 
acceptance - of such individual differences, and investigating dyslexia and 
related conditions from a biological perspective has to be the key to earlier 
identification. ‘Diagnosis’ currently rests on purely descriptive criteria, and is 
usually possible only after a child has endured years of failure, frustration and 
lost opportunities.  
 
As with almost all conditions from the realms of psychology or psychiatry, there 
are no objective measures – but for dyslexia, dyspraxia and ADHD there 
probably never will be, because these are labels, not ‘diseases’. They refer to  
particular patterns of individual variation, and their ‘causes’ are complex, multi-
factorial, and differ between individuals. Nonetheless, identifying a biochemical 
or physiological basis for specific features or symptoms offers new approaches 
to their identification and management – of which nutrition is just one. The 
existing diagnostic labels may start to dissolve in the process, because such 
approaches are likely to have more widespread relevance. But perhaps that 
would be no bad thing. As for Einstein – did he and his mother eat enough fish, 
one wonders? 


