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Welcome back to The Brain and its Mysteries, where today we’re going to tackle 
tall tales!
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BRAIN MYTHS

We’re going to take on 4 ‘myths’: things that some people believe about the brain 
that may or may not be true.
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We’re going to do this in the style of Mythbusters, one of my favourite shows 
when I was younger. Here’s a good introduction to the show if you’ve never seen 
it before: https://www.youtube.com/watch?v=YZRq3XxCZXo
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There are three possible outcomes in Mythbusters: a myth can either be busted 
(not true), plausible (could be true) or confirmed (is true).
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MYTH #1:
You only 
use 10% of 
your brain

Our first myth is one that’s widely quoted but also widely disputed!
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We’ve learned about all of these amazing brain regions in our classes and how 
they work together to help us navigate our world. So which 10% of our brain are 
we supposedly using?
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Is it this 10%? Another? Even if we give this myth the benefit of the doubt and say 
that we’re only using a different 10% of our brain at a time, we still know that this 
is wrong: to perform a function like speaking, we are using broca’s area, we might 
be using the motor cortex to gesticulate, and we would be receiving 
simultaneous feedback on our own speech through the auditory cortex. Lots of 
brain regions working together!
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We saw this highly interconnected property of the brain in this video that we 
watched a few weeks ago 
(https://youtu.be/k61nJkx5aDQ?si=GRu0MM4RQAwbmnyC). Hearing and 
reading words caused activation all over the brain, so even hearing one sentence 
might activate networks of neurons in many different regions.
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So, this myth is quite conclusively busted!
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MYTH #2:
Bigger 
brains are 
better

Our next myth is one that originated from phrenology – not a good sign, because 
we’ve discussed how phrenology (the idea that the shape of someone’s head 
could tell us about their personality) wasn’t based on scientific evidence. But 
let’s see!
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The human brain is incredibly intricate and complex, this we already know! But 
it’s also quite large relative to most other animals, because having a large brain 
has served us very well over evolutionary time.
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neuroethology

Looking across the animal kingdom, we stray into a field called neuroethology – 
the study of animal brains. We don’t have the biggest brain in the animal 
kingdom! That goes to the sperm whale, with a brain weighing in at 7.8kg 
(compared to humans’ 1.3kg). So – is bigger better? It’s hard to know what 
‘better’ means in this context, given that our brains support widely different 
behaviours to those of a sperm whale. But it’s safe to say that our brains have 
driven us to do many things that sperm whales can’t do: building expansive 
civilizations, creating stunning artwork and wearing a t-shirt. The animal kingdom 
doesn’t definitively tell us that brain size matters.
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But what if we look specifically at humans: does brain size affect intelligence?
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Multiple studies have been conducted to try to untangle this – most find that 
there is in fact a relationship between brain size and intelligence, however it’s 
reasonably small with correlations of 0.3 to 0.4 (this means the variation in brain 
volume could explain about a third of the variation in intelligence). However, it’s 
important to know that these studies are ‘observational’. This means that they 
measure both intelligence (using an IQ test) and brain volume, but they can’t 
study whether one causes the other! There’s a correlation, but no guarantee that 
the difference in intelligence is actually caused by the difference in brain size. 
There are lots of confounding variables that could be behind the results in these 
studies.
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So it’s plausible! We can’t know for sure so far, but there’s a relationship 
observed across multiple studies.
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MYTH #3:
Sleep 
deprivation 
shrinks the 
brain

The next myth is a scary one… is it true?
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Sleep is so important! One especially relevant finding is that 4-5h sleep increases the 
risk of a car accident by the same amount as drivers that have a blood alcohol 
concentration of 0.05% (both of these were found to double the risk of an accident). 
That’s pretty compelling, but it doesn’t necessarily mean that the brain is shrinking… 
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One study was conducted to look specifically at this question. Structural MRI 
was used to detect small changes in the volume of different brain regions and 
these were compared across different sleep quality scores. A weak association 
was found, with a decrease of approximately 1-2% volume in some brain regions.
However, there are lots of limitations here – the study was observational (so they 
found a correlation, not necessarily a causative effect), they used a self-report 
questionnaire to measure sleep quality, they only used female subjects, and the 
regions that decreased in volume were not similar across the two hemispheres 
which we might expect.
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*

Based on the best evidence we have so far, we could confirm this myth… 
however the findings of this study haven’t been independently replicated and 
there are some question marks about the study, so it should really fit in 
‘plausible’ (but I had to have something be confirmed, right!?)

19



MYTH #4:
You are either 
‘left-brained’ or 
right-brained’

Our final myth is an interesting one that I’ve discussed with my fellow 
neuroscience students!

20



This myth originates from studies that we’ve encountered before! The corpus 
callosotomy is a treatment for only the most extreme cases of epilepsy, and 
involves severing the corpus callosum – the major highway between the two 
halves of our brain. By doing this, surgeons hoped to stop seizures spreading 
from one side of the brain to the other.
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I’d like to correct a mistake I’ve been making in our brain map – when I added in 
Broca’s area and Wernicke’s area, I completely forgot to check that they are on 
the correct side of the brain. These two regions are outliers because they are 
‘lateralised’, meaning they are dominated by one half of the brain. It’s regions like 
this that give rise to the idea that the left and right brain have independent roles 
and even differing personalities.
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The correct side for Broca’s and Wernicke’s areas are on the left side of the 
brain… so this is much better!
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So this is a summary of the traits that are associated with one half of the brain or 
the other. The left hemisphere is believed to be more logical, while the right is 
more artistic. These generalisations have some solid scientific grounding in split-
brain experiments in which the corpus callosum is severed, with scientists 
finding that numerical reasoning is performed mostly by the left hemisphere, and 
in other experiments showing that parts of the right hemisphere are responsible 
for the emotional component of communicating (like understanding someone’s 
tone or emphasising a part of your speech).
So we know that the left and right hemispheres have subtly different roles… but 
the myth that we want to investigate is whether people are ‘left-brained’ or ‘right-
brained’, so let’s find out!
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An entire study was dedicated to this question, that’s how you know it’s quite a 
pervasive myth! This study took participants from across multiple sites, totalling 
over 1000 individuals that were studied. 
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We observe that lateralization of uncorrected functional correlation measurements includes a significant effect from structural 

asymmetries such as gyral position. We attempted to correct for this effect by regressing out gray matter density across subjects for 

each of the endpoints of every connection in our dataset to obtain a less biased measurement of functional lateralization. Although 

this effect is difficult to completely remove, it is unlikely that the relationships we describe are wholly attributable to structural 

asymmetries. The map of gray matter density lateralization shows a different spatial distribution from the map of functional 

connectivity lateralization, with structural lateralization varying abruptly between left and right with each gyrus, and functional 

lateralization following well-known functional architecture of intrinsic connectivity networks. Two of the nodes are within 10 mm of their 

homotopic equivalents in the left- and right-dominant networks. Thus, the same hub is lateralized to one set of connections in the left 

hemisphere and to a different set of connections in the right hemisphere. This is consistent with prior diffusion tensor and functional 

connectivity MRI analyses showing that connections between the temporoparietal junction and insula are asymmetrically lateralized 

to the right, while connections between the temporoparietal junction and the inferior frontal gyrus are asymmetrically lateralized to the 

left [50], [51].

It is also possible that the relationship between structural lateralization and functional lateralization is more than an artifact. Brain 

regions with more gray matter in one hemisphere may develop lateralization of brain functions ascribed to those regions. Alternately, 

if a functional asymmetry develops in a brain region, it is possible that there may be hypertrophy of gray matter in that region. The 

extent to which structural and functional asymmetries co-evolve in development will require further study, including imaging at earlier 

points in development and with longitudinal imaging metrics, and whether asymmetric white matter projections [52], [53] contribute to 

lateralization of functional connectivity.

It is important to note that our data measure only asymmetries in the magnitude of functional connectivity between homotopic 

connections, but do not measure differences in the content of cognitive information between analogous connections in opposite 

hemispheres. Thus, a connection in the left hemisphere could be associated with a completely novel neural computation from a 

homotopic connection in the right hemisphere yet show no difference in functional connectivity lateralization. Nevertheless, lateralized 

functional correlation suggests a network architecture that differs between the two hemispheres and may be an indicator of the 

content of the two networks given known differences in function of the respective left- and right-lateralized hubs.

We observed a weak generalized trend toward greater lateralization of connectivity with age between the 20 hubs included in the 

analysis, but most individual connections did not show significant age-related changes in lateralization. The weak changes in 

lateralization with age should be interpreted with caution because the correlations included >1000 data points, so very subtle 

differences may be observed that are not associated with behavioral or cognitive differences. Prior reports with smaller sample sizes 

have reported differences in lateralization during adolescence in prefrontal cortex [54] as well as decreased structural asymmetry with 

The identified left-dominant and right-dominant hubs 

correspond well to known architecture of intrinsic 

connectivity networks, and show persistent lateralization 

of connectivity even after removal of the variance 

attributed to structural asymmetry of gray matter. We also 

demonstrate that lateralization is a local rather than a 

whole-brain property. In other words, when a connection 

of interest is strongly lateralized, the degree of 

lateralization for the other connections throughout the 

brain relates only in the connections that have a hub in 
common with the connection of interest.

Yet our analyses suggest that an individual brain is 

not “left-brained” or “right-brained” as a global 

property, but that asymmetric lateralization is a 

property of individual nodes or local subnetworks, 

and that different aspects of the left-dominant 

network and right-dominant network may show 

relatively greater or lesser lateralization within an 

individual. If a connection involving one of the left 

hubs is strongly left-lateralized in an individual, then 

other connections in the left-dominant network also 

involving this hub may also be more strongly left 

lateralized, but this did not translate to a significantly 

generalized lateralization of the left-dominant 

network or right-dominant network. Similarly, if a left-

dominant network connection was strongly left 

lateralized, this had no significant effect on the 

degree of lateralization within connections in the 

right-dominant network, except for those 

connections where a left-lateralized connection 

included a hub that was overlapping or close to a 
homotopic right-lateralized hub.

They made a lot of findings! But to answer the question at hand, they found no 
indication that brain activity in one hemisphere dominated over another in any 
reproducible way. In their words: …our analyses suggest that an individual brain 

is not “left-brained” or “right-brained” as a global property, but that asymmetric 

lateralization is a property of individual nodes or local subnetworks, and that 

different aspects of the left-dominant network and right-dominant network may 

show relatively greater or lesser lateralization within an individual. Basically, 

there are definitely subtle differences in the way each of our brains function, 

but the concept of being left or right brained doesn’t accurately capture these 
differences.
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https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0071275#pone.0071275-Kucyi1
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0071275#pone.0071275-Kucyi2
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0071275#pone.0071275-Iwabuchi1
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0071275#pone.0071275-Kraemer1
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0071275#pone.0071275-Bergerbest1


Myth busted!!
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Here’s a final mythbusters clip to give you a laugh before our final class next 
week! See you then!
https://youtu.be/d-XbjFn3aqE
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