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As we grow older, our patterns and categories become more complex through repetition and
time. In the process, they tell us more about the world and about the people in it, but not
always in a positive way. Our mother tongues, social slang and cultural niches become not
only vehicles for our thoughts, but also drivers of perception (p. 16). We (self-)categorize not
only to understand ourselves (p. 19), but also to understand others and how they differ from
us (p. 21). We also use those patterns to know what is considered normal. Some people, however, develop different ways of connecting with the patterns around them, whether for better
or worse (p. 10, 13). Furthermore, we can admit that scientists and physicians are particularly
fond of categorizing, but can we also admit that strict boundaries are not always the solution
(p. 11)? Although, there are others potentially more strictly (and loyally) patterned than ourselves (p. 15). Yet, we can enquire if it is possible to see beyond our preconceived patterned
perceptions (p. 9). And if yes, why is it important? Psychedelics are one way to lower the
gates to sensory perception (p. 4), but does this help us to see more clearly or something else
entirely (p. 6)? Some argue that yes, they are at the frontier of future medical treatment for the
afflictions of the mind. Would you agree?
Although we are all different individuals, there may be a ground in which we may all be the
(almost) same. To navigate in an ever-changing environment, we may all hold on to patterns,
regularities and categories regardless of their variability, form or resilience to change. Those
small differences make us all very different. But most likely it also makes us all the same - depending on what scale you look at. We hope you enjoy discovering all the ways we become
more alike as much as we enjoyed bringing them together in this CNS issue.
We invite you, reader or writer or dreamer or so-and-so’s, to join us as
we explore the patterns and categories of our world as they are,
as we see them, or as they might someday be.

Like
what you see?
Interested in contributing? We
are always looking for new authors and submissions on anything related to the topic of neuroscience and beyond.
Pitch us your idea, send us an article, take snapshots from
your microscope, or submit your poems, drawings, short stories, critiques, and reviews. Not sure you want to contribute?
Get involved by contacting our editing team at cns-newsletter@charite.de.
This issue’s best contribution
has been rewarded to Lilly von
Kalckreuth, who contributed
a great article on the help and
harm that comes from categorizing mental disorders (p. 11), and
in doing so, reminded us all to
think more critically in our work
and beyond. Her article will be
rewarded with the book “The
Beautiful Brain: The Drawings
of Santiago Ramon y Cajal.”
Congratulations, and thank you to everyone for their
contributions!

Your editors-in-chief,

Lorena and Leandre

Contest

www.medical-neurosciences.de

A for Apple, B for Ball, E
for... well, don’t think of an Elephant. Can
you? Square peg in square hole, round peg in round hole. Visual,
auditory, and tactile learners. English class, math class. Numbers, shapes, and colors.
From the moment we are born, we begin to learn in patterns and categories. This helps us
understand and navigate the world. The neighbor’s dog is nice to pet, because he is a domestic
animal. The raccoon behind the house is not nice to pet, because she is not a domestic animal.
Your aunt can pick you up from school because she is family. If someone else shows up, run
away. That person is not family. Speech patterns tell us if our parents are happy or sad, their
pitch, their words, how they say our name - if they say your full name, just run, right? Patterns
of pitch and rhythm tell our feet to dance and our mouths to sing, and yet you don’t even need
to think of it. You just know. And you take most of it for granted.
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Psychedelics 101

Psychodelic origins

Hallucinogenic plants and fungi have a
long history of use in indigenous medicinal traditions [1]. For the sake of simplicity, this article will cover three widely
utilised and studied psychedelic drugs:
psilocybin (a natural compound produced by more than 200 species of fungi),
ayahuasca (a traditional South American
tea containing the psychoactive chemical, DMT) and lysergic acid (LSD; a synthetic drug derived from a fungus found
on grains).

trip can be considered a hallmark of the
modern psychedelic era and would go
down in history as ‘Bicycle Day’.
Opening the doors of perception

The word “psychedelic” is derived from
the Greek words “ψυχή” (psyche/mind)
and “δηλοῦν” (to manifest), literally
translating to “mind-manifesting”. This
phrase accurately depicts the changes
in consciousness evoked by psychedelic
drugs. Hallucinogens produce a broad
variety of subjective effects with respect
to alterations in perception, emotion,
cognition and sense of self [5]. Specifically, psychedelics reduce the threshold
of stimulation required for conscious
sensory perception. This gives rise to
rich sensory experiences. Of all the senses, alterations in visual perception are the
most notable, with many users reporting
enhancement in colour and pattern recognition as well as visual acuity following psychedelic drug use. Higher doses
can induce visual hallucinations such as
after-images and tracers, colour shifting,

Credit: Dimitris_k

The former two psychedelic fungi and
plants have existed for millennia. Archaeological evidence of psilocybin use
lies in cave paintings located in Northern
Africa and Europe which date back as far
as 4000 BC [2]. However, the ceremonial
use of psilocybin by indigenous people of
Central America and Siberia over the last
few hundred years is widely recognised
[1]. The case for ayahuasca is similar;
artwork and paraphernalia portraying
this tea dates back to 900 BC in South

America [3]. This hallucinogenic brew
also has traditional origins with shamanic facilitation of ayahuasca ceremonies
in South American countries such as
Peru, Ecuador and Colombia [1]. Unlike
the natural entheogens - psilocybin and
ayahuasca, LSD is created synthetically.
The drug was synthesised in 1938 when
the Swiss chemist, Albert Hofmann, was
combining lysergic acid with various
molecules to assess their effects [4]. It
was five years later that the scientist unintentionally discovered the compound’s
psychedelic properties when he accidentally absorbed a small amount after
synthesising LSD again. Three days later on the 19th of April 1943, Hofmann
intentionally ingested 250 mg and proceeded to ride his bicycle home. Hoffmann’s perception ebbed and flowed, he
described the visual hallucinations of his
trip, “unprecedented colours and plays of
shapes persisted behind my closed eyes.
Kaleidoscopic, fantastic images surged
in on me.... rearranging and hybridizing themselves in constant flux.” This
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Hallucinogenic drugs also elicit changes in emotional states and cognition,
though much of this is dependent on
dosage, set (mental expectations) and
setting (environment). Users frequently
report relaxed beliefs due to a reduction
in the brain’s reliance on prior beliefs
about the world [8]. It is not uncommon
for psychedelics to produce mystical
experiences characterised by a sense of
unity and interconnectedness with all
that exists. These feelings often occur in
tandem with ‘ego death’ – another transcendental hallmark of the psychedelic
experience featuring an ego-dissolving
encounter with something greater than
one’s self [8]. This may sound extreme,
but that description is no overstatement.
In fact, results from a clinical trial in
terminally-ill cancer patients showed
that 70% of participants listed their experience with psilocybin as one of the
top five most spiritually significant experiences of their life [9]. This begs the
question: how exactly can a mushroom,
some tea or a tab of LSD produce such
profound experiences?
Is there a biological basis for
mystical experiences?

Unfortunately, there is no single biological explanation that can account for the
mystical experiences produced by psychedelics. The good news is that we can
find neuropharmacological and neurophysiological changes that correlate with
psychedelic drug effects. Animal models
have made crucial contributions to our
understanding of neuropharmacological mechanisms underlying the effects
of psychedelics. Studies in rodents have
demonstrated that psychedelic hallucinations are contingent upon the activation
of a specific serotonin receptor subtype:
5-HT2A [10]. Specifically, researchers
found that activating this receptor in-
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morphing and breathing images, geometric hallucinations and autonomous
entities [6]. Such doses also increase the
likelihood of the user losing contact with
their surroundings and experiencing a
dissipation of time and space [7].

creases cognitive flexibility whereby the
brain becomes more reliant on current
sensory information rather than prior
expectations. This may account for the
vivid perceptual experiences elicited by
psychedelic drugs ranging from visual
hallucinations to a diminished sense of
self. These findings have been corroborated in human studies in which the
subjective effects of psychedelics were
attenuated in the presence of 5-HT2A
antagonists [11].
But of course, it is more nuanced than
this – whilst 5-HT2A activation may
play a strong modulatory role in eliciting such psychedelic drug effects, it is
not the sole neurochemical cause. Most
psychedelic drugs activate other serotonin and dopamine receptors in addition
to 5-HT2A which may also contribute to
the overall profile of subjective effects.

May 2022

The employment of neuroimaging techniques has also been fundamental to
improving our understanding of the
neurophysiological mechanisms underpinning psychedelic drug action. Magnetoencephalography (MEG) and electroencephalography (EEG) detect magnetic
and electrical signals produced by large
neuronal populations, respectively and
quantify them according to their amplitude and frequency. Psychedelics produce
a unique brain state by altering neural
activity and connectivity. These changes
have been recorded using the aforementioned neuroimaging tools. EEG studies
in humans have shown that psychedelic
administration reduces alpha power – a
specific frequency of neural oscillations
originating from synchronous electrical
activity and often detected during wakefulness [12]. The location in which this
occurs can also be linked to specific ef-
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fects of psychedelics. For instance, a reduction in alpha power in the
occipital cortex is related to visual hallucinations whereas decreased
alpha power in the cingulate cortex and parahippocampal regions
are correlated with ego-dissolution effects [12]. In this way, psychedelics disrupt ‘normal’ synchronous oscillatory activity and promote
chaotic brain activity. At first glance, this may seem counterintuitive
given the insightful revelations many users report post-trip. How
can chaos yield clarity? Perhaps psychedelics act on the brain as a
pattern interrupter, allowing new order to emerge out of chaos. Disrupting deeply ingrained patterns lend the user to see the world in a
different light and to reflect on their life with fresh eyes.
MEG studies have also demonstrated distinct changes in brain activity following the use of psychedelics. Two statistical metrics in particular highlight the alterations in brain organisation and connectivity. Lempel-Ziv complexity determines the degree of disorder in
brain activity by assessing pattern frequency, with a higher score indicative of increased disorder. Conversely, Granger causality measures functional connectivity by examining influences between neuronal populations (i.e. evaluating whether the activity of one brain
region can predict the activity of another). MEG studies in humans
have demonstrated that psychedelics increase Lempel-Ziv complexity and reduce Granger causality, indicating disorderly activity and a
loss of functional organisation which potentially disrupts predictive
processing [13, 14].
Current neuroscientific research efforts are being directed toward
examining the therapeutic potential of psychedelics. It seems that
pattern disruption may be one mechanism by which psychedelics
can benefit those suffering from psychiatric disorders such as depression and anxiety. Psilocybin and LSD are under strong development with late-stage clinical trials underway. Perhaps it won’t be
long before such hallucinogens are made available for their medicinal potential, something that indigenous people recognised long ago.

Grace Viljoen
Integrated MedNeuro M.Sc./Ph.D. ECN fellow
[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]
[10]
[11]
[12]
[13]
[14]
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The world on altered states
of consciousness

„Our brains hallucinate our reality“, said the renowned neuroscientist Anil Seth in his Ted talk where
he tried to convey the basics of modern consciousness
research [1]. A normal state of consciousness could
be considered the default awake state, where people
are receptive to stimuli - internal and external - and
can actively react to them. Most people would largely agree on the perception of reality in this waking
state, due to similar computation of stimuli and a lack
of factors that disturb this processing. Sensory input
from the external world is transformed from electric
impulses into a coherent frame within time and space,
with the individual as the self coinciding subject of a
stable first-person perspective. Part of this elemental
transformation process is the recognition of regular
patterns within the sensory information. The auditory cortex recognizes regularities in certain frequency patterns as speech, which is processed differently
than the regular humming of passing cars. Also, the
visual cortex is greatly dependent on finding regularities in shapes and colors of the visual surrounding,
to form a coherent representation of a green chair or
a black dog.
The stable and continuous experience of a self within
a world relies on this recognition of patterns, but also
on the use of patterns of perception and thought.
What is consciousness?

While sentience, the capacity to experience sensations and feelings, is the ground floor of consciousness, other subsystems contribute as well to the larger phenomenon. These include memory, awareness,
emotions, a sense of time and space, and the processing of input [2]. All these subsystems function mostly
automated and on a subconscious level, where they
stabilize the normal state of consciousness, despite
constant changes in the environment [3]. In a defined
hierarchy the systems give rise to a working baseline pattern of phenomenal mental properties - the
waking state of consciousness, that humans actively
experience most of their life [4].
Altered states of being

But in all cultures, humans have since thousands
of years sought out ways to enter altered states of
consciousness (ASC) for enriching the experience of
the world and solve internal and external conflicts
[2,3]. The American psychiatrist Arnold Ludwig,
who is known for his research on LSD and addiction,
defined an ASC as an induced mental state, that is
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You don‘t see what I see



The world on altered states of consciousness

“Transformation”, H. Koppdelaney, 2009



recognized by the subject as deviating sufficiently from certain
general norms of alert waking consciousness. This deviation can
take the form of a disturbed time sense or sensory perception,
changes in emotional expression or body image, altered formal
thought processes and a highly increased attribution of significance to ideas. Mundane incidences can be experienced almost
as revelations, with a profound sense of excitement, insight, truth
[2]. Parts of these fundamental changes in all aspects of mental
processing are also found in a range of clinical phenomena, such
as psychoses and schizophrenia. But ASCs are not only attributable to mental illness, but are experienced by every human every
day in the form of dreams, and by a fewer amount of people
actively induced through meditation, trance, hypnosis,
and major and minor psychedelics, like LSD and
marihuana [2].

in the external world stay the same and so
do the sensory patterns of their perception,
but the internal representation and interpretation patterns in higher processing units of
the brain can be completely different - like
described in self-reports of LSD consumption. And these changes can occur not only
in perception but also in the patterns of
thought, reasoning, logic and emotions. This
enables radical temporary changes in belief
and thought paradigms, such as known from
hypnosis or religious group trances, where
the words of the suggestive hypnotists are
firmly believed as the truth - even though
they might contradict profound convictions
and logical principles [2]. One can easily
imagine the dangerous possibilities of such
forms of mental controllability, and might
ask why people willingly leave their "normal" reality for the sake of entering an ASC?
A goldmine of inspiration

While the true biological function of sleeping or dreaming in humans has still not been
fully elucidated, the reasons for induction of ASCs are manifold:
for some, they are maladaptive expressions to escape the responsibilities of reality, such as during alcohol or narcotics abuse, and
for others even defense mechanisms of the brain to resolve traumatic conflicts, like in fugues, amnesia or dissociation [2].

But for the majority of people who willfully put themselves into
an ASC, this holds big potential for personal and social growth.
In most psychotherapies induction of ASCs is an integral part of
the healing process, due to the propensity for emotional catharsis, increased meaning and associated rejuvenation of patients.
Involving ASCs in the treatment of mental disturbances
was already common in ancient Greece and Egypt
in the form of healing through prayer and
meditation, spiritual healing or exorcisms
[2]. In the same category fall drugs with
„[...] the feeling
therapeutic healing value, like ketamine
of leaving your body,
to treat depression or methamphetamines
flying into space [...]“
for social anxiety.

From a neuroscientific point of view, ASCs
can be explained by the transient hypofrontality hypothesis. A transient deregulation of
the prefrontal cortex, where higher cognitive
functions reside, generally gives rise to ASCs,
and the unique phenomenological „flavor“ of each
ASC is the result of differential involvement of various frontal
circuits - the subsystems of consciousness [4].
What is real?

The founder of transpersonal psychology, Charles Tart, began to
extensively investigate the nature of these ASCs and what they
reveal about the subjective reality of experience [3]. The objects



Gaining inspiration and new knowledge
is another positive effect of many ASCs - who
hasn’t had some great ideas during casual daydreaming?
And the functions, that ASCs can serve, extend to the social setting in numerous cultures as well. For example spirit possessions
during religious ceremonies fulfill many social needs, such as
identification with the person in trance, affirmation of beliefs
and enhanced group cohesion [2,3].

May 2022
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Case study: The ketamine ASC

A popular party drug nowadays is the anesthetic ketamine,
which induces some remarkable changes in several consciousness systems and has been used as an antidepressant, as well
as a model for schizophrenic hallucinations [6]. Many aspects
of self-experience are similarly altered in the mental disorder
and the ASC, including self-awareness, sensory attenuation,
stream of consciousness and some bodily sensations.
To get an insight into how this exemplary ASC feels, a short
interview with a recreational ketamine user was conducted
with focus on how thought and perception patterns change.
„How are the normal patterns of space affected?“

That depends a lot on how much you have consumed. Regarding optical perception, impairments appear with increasing
doses, such as how structures and principles of order are perceived. Things that previously belonged together are perceived
separately or as no longer belonging together. The foreground
and background get mixed up. The whole is no longer greater
than the sum of its parts - as if the Gestalt
psychological principles have become completely scrambled.

perspectival position of] a pillow. Meanwhile, the logical possibility of these experiences is never questioned or feared, just
calmly accepted. You might hear the sound of the wind in the
trees, see a picture of a plant on the wall and wander with
your mind into these perceptions for a moment, after which
you hold the firm and undoubted belief you've just been in the
Botanical Gardens - while laying on the couch the entire time.

Lilly von Kalckreuth
Integrated MedNeuro M.Sc./Ph.D. ECN fellow

[1] https://www.ted.com/talks/anil_seth_your_brain_hallucinates_your_
conscious_reality
[2] Ludwig AM, Arch Gen Psychiat, 1966
[3] Tart CT, J Transpers Psych, 1986
[4] Dietrich A, Conscious Cogn, 2003
[5] https://pixabay.com/de/photos/lewy-body-demenz-demenz-2965713/
[6] Frohlich J, Van Horn JD, J Psychopharmacol, 2014

As a result, familiar places are experienced as
very different and alien, which can go so far
that you believe that you are in a completely
different place, where its own laws apply. You
might even experience the feeling of leaving
your body, flying into space and then falling
back into your body. At this point, none of
the usual principles of reality seem to apply.
Artistic representation of hallucinations in Lewy-Body-Dementia [5]

„Does the sense of time change?“

At lower doses, other effects predominate, so
you don't worry about time anyway. You feel
light, euphoric and something akin to the serenity of childlike naivety. But in higher doses, the perception of time can get confused
in that you feel the time has stopped and you
are the only one who is not "frozen", or you
feel the opposite - time flies and you are the
only one who is very slow.
„What about self-awareness?“

A common sensation [when you are] on Ketamine is the feeling of dissociating yourself
into your surroundings. You don't sit on the
couch anymore, you become the couch by
losing the feeling of the physical boundary
between yourself and the world. This can
even go to the point that you see a room not
from your position anymore, but from [the

8
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Visual illusions: the constructed „reality“


Our experience of the world is not perfect. In some circumstances, what we
perceive does not reflect the exact physical stimulus, but rather a “reality” constructed by our brains. In other words,
our visual perception is decided by not
only the bottom-up processing (perception based on sensory information from
the external world) but also top-down
processing (interpretation of input information affected by our desires, expectations, and life experiences). Top-down
processing could bend our perception
and construct a new “reality”. This is
what visual illusions stem from.

Illusory contours and
gestalt psychology

The Müller-Lyer illusion, along with other geometric illusions (also called classic
visual illusions), show how the background or context distorts our conception
of visual attributes, such as shape, size,
and color. There are other illusions more
difficult to be categorized. The illusory
contours is a perception of boundaries
when they objectively do not exist. For
example, in the Kanizsa triangle illusion,
you probably see a white triangle on top
of discs and another triangle (Image2).

counting some individuals who are less
susceptible to such illusions), there was
little agreement on the color of the famous dress. In fact, the dress’s color is
black and blue. However, a survey conducted in the same year involving 1,400
people found only 57% saw it in its “true”
colors (blue and black). Whereas 30% saw
it as white and gold, there was a remaining 13% who saw it as blue and brown or
other. Such an individual difference was
striking even to experienced researchers
studying color-vision for decades [7].

Müller-Lyer illusion
Although this illusion was observed a
long time ago, there is no agreement on
the explanations for it yet. One explanation is that our brains interpret the images in depth [3]. The shaft with ends
of outward arrows represents the inside
corner of a building whilst the shaft with
ends of inward arrows represents the
outside corner of a building. According
to our life experience, an inside corner
usually appears to be nearer, and therefore longer, than the outside corner. This
explanation indicates how our visual
perception can be influenced by the topdown modulation of our brains.









	

Fibonacci, Wikimedia commons
(CC BY-SA 3.0)

The study of visual illusions dates back
more than 150 years ago [1]. To date,
there are abundant visual illusions that
have been investigated and you may
probably be familiar with some of them.
The Müller-Lyer illusion is one of the
textbook illusions, which refers to the
phenomenon that the length of a shaft
with ends of outward arrows is perceived
as longer than the one with ends of inward arrows, while objectively the two
shafts have the same length [2] (Image1).

Kanizsa triangle

According to the Gestalt psychology
that emerged in the early 20th century,
instead of perceiving individual components, people perceive the organized
pattern or configuration [4, 5]. There are
five principles of grouping developed by
gestalt psychologists to account for how
people perceive objects as patterns under
a variety of circumstances [6]. One of the
principles, the law of closure, explains
the Kanizsa triangle illusion: people tend
to recognize patterns that are familiar
and can thus fill in missing information
in their minds to perceive a complete
pattern.
Color of that dress

You probably remember the dress that
went viral in 2015 (the image on your
right). The internet was all about people
arguing if the color of the dress was gold
and white or blue and black. Unlike the
visual illusions above, which were similarly perceived across populations (dis-
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Cecilia Bleasdale

Franz Müller-Lyer, Wikimedia
commons(CC BY-SA 3.0)

The Müller-Lyer illusion

The controversial dress: what color do
you see?
The dress has been brought to researchers’ attention and carved its way into
further studies. A study conducted by
Pascal Wallisch found that people who
were early risers were more likely to see
it as white and gold, while “night owls”
were more likely to see the dress as blue
and black [8]. It was explained that the
assumption about the illumination of the
dress (by natural or artificial light) resulting from the circadian type strongly affects one’s interpretation of color. Moreover, there is a neuroimaging study that
found stronger activity in the frontal and
parietal regions of the brain of individuals who saw the color white and gold;
that has been associated with top-down
modulation in visual perception [9].
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Horrors of dark
OCD: When patterns become a problem
Visual illusions in clinical populations

As visual illusions can be used to investigate the neurobiological characteristics of the visual system [10], there
are emerging studies examining visual illusions in clinical
populations in recent decades. For example, schizophrenia is characterized by hallucination and visual distortion
as one of the major symptoms. A review published in
2017 pointed out that individuals with schizophrenia are
less susceptible to general high-level illusions (occur later
than the primary visual cortex) and only some low-level
illusions (occur at the level of the primary visual cortex
and earlier), which were thought
to be associated with
declined top-down
perceptual mechVisual illusions are a
anisms [11].

good window revealing
how our brains work.

Findings in autism
spectrum disorder
(ASD) were, however, mixed. The first
study of visual illusions in ASD
was conducted in 1996 and showed that children with ASD
were less sensitive to visual illusions compared to neurotypical children [12]. However, another study in 2004 using
the same six illusions assessed in the first study did not
find differences between children with autism compared
to controls [13]. Nevertheless, visual illusions have been
shown to be a useful tool to investigate the brain mechanisms in individuals with neurodevelopmental disorders,
and they could potentially contribute to further challenges
in clinical research [14].

Ke Chen, Ph.D. Candidate,
AG Emotional Neuroscience, MedNeuro

[1] Wade, Early history of illusions. In: The Oxford compendium of
visual illusions, 2017
[2] Müller-Lyer, Archiv für Physiologie Suppl, 1889
[3] Gregory, Proc. R. Soc. B: Biol. Sci, 1968
[4] Britannica, Britannica concise encyclopedia, 2008
[5] https://en.wikipedia.org/wiki/Gestalt_psychology
[6] https://en.wikipedia.org/wiki/Principles_of_grouping
[7] Lafer-Sousa et al., Curr. Biol, 2015
[8] Wallisch, J. Vis, 2017
[9] Schlaffke et al. Cortex, 2015
[10] Eagleman, Nat. Rev. Neurosci, 2001
[11] King et al., Psychon Bull Rev, 2017
[12] Happé, J Child Psychol Psychiatry, 1996
[13] Hoy et al., Autism, 2004
[14] Gori et al., Front Hum Neurosci, 2016
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“The thing about a spiral is, if you follow it
inward, it never actually ends. It just keeps
tightening, infinitely.”

“These words by author John Green describe the feeling” of being stuck in an obsessive-compulsive spiral of thoughts. Obsessive-compulsive disorder (OCD) is a debilitating condition in which
the patients upscale normal behaviors like locking the door or
washing their hands to performing them compulsively. While double-checking things is a pretty common human behavior, what if
you feel the need to quadruple or quintuple check it? Then it might
be considered an obsession. Obsessions are recurrent and intrusive
thoughts that are typically persistent and tough to get out of the
brain. These intrusive thoughts like “What if I get robbed?” cause
anxiety, and often lead to compulsions, like checking the locked
door 5 times. These ritualistic behavior patterns are used to
relieve intense and unbearable anxiety associated with
obsessions. However, these compulsions that provide
temporary relief further reinforce anxiety-causing behavior, leading to an endless spiral. In the
last decade, neuroscientists and psychologists
have been actively trying to characterize
this mental health disease in the hope to
also find promising treatment for it.
Patterns of OCD:

One would expect that someone obsessed
about locking the doors to avoid a robbery
would also be equally concerned about
washing their hands obsessively to keep the
germs out. But patients with OCD have specific obsessions, as opposed to obsessing about
everything which is in the case of generalized
anxiety disorder (GAD). Factor analytical studies
of OCD, which consider a large number of variables
and reduce them to fewer factors, have confirmed this specificity and have defined different clusters of OCD: compulsion to
check things, symmetry and ordering compulsion, fear of contamination, hoarding compulsion, sexual and religious obsessions [1].
Disconnected brakes:

Though neuroscientists and psychologists are still unsure about
what goes wrong in the brain to cause OCD, there have been several evidences to suggest that it involves dysfunction in the brain
circuits connecting the orbito-frontal cortex and the basal ganglia
[2]. The orbito-frontal cortex (OFC) is involved in reward-guided
learning and decision making, while the basal ganglia, a collection of subcortical structures, are involved in a variety of motor
and emotional functions. The function of basal ganglia is often
described in terms of the “brake hypothesis”, in which the basal
ganglia essentially act like a brake by employing the circuitry with
two opposing pathways: the direct pathway to facilitate action, and
the indirect pathway to inhibit action.
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From A(nxiety) to Z


The OFC recognizes the threat, let’s say leaving the door open when
going on a vacation, and activates the pathways that connect to
the basal ganglia. The OFC interacts with the basal ganglia via the
direct pathway to initiate an action to mitigate the threat. This leads
to the person making sure that the door is locked. At this point, the
indirect pathway normally kicks in to inhibit further action. But
in the case of an OCD patient, the OFC-basal ganglia pathway is
overexcited and the patients are hyper-aware of threatening things
in the environment. So, the patient detects the threat of the door
being unlocked and this triggers them to compulsively check it 5
or 6 times, or even cancel their vacation to avoid the threat. This
extreme vigilance is associated with over-excitation of the direct
pathway [3]. Though this hypothesis is well supported by several
studies, it has been criticized for being too simplistic and incomplete. Newer research has suggested that other parts of the brain
like the amygdala and the hippocampus, along with
the neurotransmitter systems, like serotonin and
glutamate also contribute to the manifestations of the OCD symptoms [4,5].
Treatment options:

Image: Author

Recent research showing that the
neurotransmitter systems play a
major role in OCD has led to the
development of several pharmacological treatments, such as selective serotonin reuptake inhibitors (SSRI), to manage symptoms.
However,
cognitive-behavioral
therapy (CBT) has been shown to be
more effective than SSRIs and is often
preferred by patients. In recent times,
deep brain stimulation and trans-magnetic stimulation are also being studied as
potential ways to manage OCD. We hope that
further research will elucidate the neurobiology behind OCD with more details, and eventually lead to better
ways for helping patients return to normal daily life and activities.



If you need mental health services in Berlin,
you can find help here:

Poornima Anantha Subramanian
Integrated MedNeuro M.Sc./Ph.D. ECN fellow
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Mental Disorders on a spectrum

Mental disorders are defined in distinct categories, that
are widely known, accepted and used. But a thorough
view into the basis of these categories reveals the inadequacy for what they aim to encompass. The cryptic
higher workings of the mind can hardly be understood
in rigid units, but on a fluid spectrum of phenomena.
However, this further complicates the already difficult
question: What’s health and what’s illness of the mind?
Broken bones and broken minds

A visit to the general practitioner after tripping on a banana peel in the park ends with a well-known diagnosis:
sprained ankle. The pain is strong, but easily localized
and contained with a bandage and pain killers. Every
doctor would draw the same conclusions from the x-ray
evidence and obvious symptoms.
But when someone’s agony lies in the realm of emotions
and the psyche, instead of the physical body, clinicians
have very few biological guidance and often rely on speculation about the origin of the suffering. An imaginary
person, called Patient M, seeks help at his doctor because
most of his days he sits at home after work and stares at
his wall for hours, accompanied by the feeling of emptiness and disintegration.
But patient M’s doctor can’t localize his symptoms to an
injured muscle or bone - they encompass the whole experience of the inner world, of being and feeling with no
obvious physical cause. Until an accurate psychological
X-ray is invented in the future, the diagnostics of mental
disorders rely on self-reports and a list of symptoms, in
order to find a framework for their origin.
After the doctor has consulted a psychiatrist, a diagnosis
is quickly reached: Patient M suffers from a moderate
dissociative depressive disorder.
But what do these words mean? Do they represent discrete clinical conditions with different neurobiological
bases or are they just arbitrary categories on a multidimensional spectrum of mental phenomena? This issue has long been the subject of heavy discussion in the
psychiatry and research community [1] and is far from
resolved. The present article aims to provide an overview
of the current categorization standard in mental diagnostics and the issues of such a reductionistic approach for
understanding the patterns of mental illness.
Gold standard: DSM-5 and ICD-10

The main reference used for the diagnosis and categorization of mental disorders is the DSM-5 (Diagnostic
and Statistical Manual of Mental Disorders - 5th edi-
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of life as an acknowltion) of the AmerMental disorders
edged, more or less
ican Psychiatric
Association and
treatable, illness.
are facets of a
the ICD-10 (Interdiseased mind
national ClassifiWhere’s the basis?
cation of Diseases
Despite the obvious
- 10th edition) of
usefulness of the dithe WHO [2]. While miagnoses, clinicians as much
nor differences exist between the
as scientists would be hard-pressed to
two, their broad categories of mental
name the biological cause of a mental
disorders are the same and represent the
disorder. To date, there hasn’t been one
prevalent opinion of clinicians, psychisingle biological marker found for any
atrists and therapists on how to define
mental disease in the DSM-5 catalog psychopathologies since the 1980s.
despite great efforts [5]. So does it then
even make sense, from a neurobiological
These categories include mood disorpoint of view, to treat the disorders as
ders, anxiety disorders, schizophrenia
distinct clinical entities?
spectrum and other related psychotic
disorders, paraphilic disorders, impulse
Research on post-mortem brains and
control disorders, and many more [3].
animal models demonstrates the immense amount of molecular, cellular and
Each disorder category and the sub dissystemic changes, associated with any
orders contain descriptions and a list of
mental disorder. One cannot point to a
clinical symptoms, where the presence
single causative receptor dysfunction or
of some of them over a prolonged time
gene mutation leading
period - usually half a year - suffices for
to anxiety. There is an
the diagnosis of a patient. The clinician can then give advice for intervention and treatment, according to
the severity of the symptoms and
the patients’ condition [2].

overwhelming complexity of processes
that gives rise to complex mental dysfunction.
On the spectrum

Explicit single disorders are rarely the
case in psychiatry and extremely high
rates of comorbidities exist for most
conditions. This is the valid base for
criticism of the reductionistic approach
of the categorization schemes, which
is raised by an increasing number of
scientists [1]. It is argued that “mental
disorders” are labels for pathological,
extreme manifestations of normal facets
of a mind. Like in the figure here, the
mind sits at the center of a fluctuating
spectrum of states, where negative ones
occur naturally in response to adverse
life events. Genetic predisposition, mental resilience and, most importantly, life
experiences together determine whether
the mind can endure these states unharmed or retains lasting “damage” [5].

The mind needs classes

made in Biorender.com, inspired by [5]

The necessity of these categories for
clinical work is self-evident since a
lack of any classification scheme
would make psychiatric work impossible. The idea of mental disease
entities was promoted by Kraeplin,
a pioneer in schizophrenia research,
who presented his classification
schemes in 1920 and based them on
descriptive psychiatry [4].
A diagnosis, like patient M’s, can
be very helpful for the patient since
it defines a before non-categorized
problem, which can aid in acceptance and offers treatment perspectives over time. Patient M. doesn’t
may stop feeling helpless or that
he is just losing his mind and can
categorize his troubled experience
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The pattern framework of autism


Adverse experiences, such as childhood neglect, physical and emotional abuse, trauma and absence of
confidence elicit immense stress in
brain areas like the prefrontal cortex, which can permanently impair
the circuits mediating emotion, decision making and self-confidence
[5]. As a result, the negative mental
states are processed disproportionally and spiral in a loop that manifests symptomatically as paranoia,
hopelessness, instability, anhedonia,
etc. Clinically these mental patterns
are then categorized as anxiety or
depression based on the strongest
present symptoms the patient is
consciously aware of.

Autism is a neurodevelopmental disorder
which has been characterized by social
deficits and restricted, repetitive behaviors according to DSM 5 [1]. Although
the diagnosis of autism was categorized
into two domains (social and non-social),
it is a highly heterogeneous disorder, as
autistic people exhibit a spectrum of
symptoms and phenotypes. Such heterogeneity makes it difficult to identify
the etiology and develop therapies for
autism.

stimuli and blocking out other sensory
input is one of the ways for them to cope
with the sensory overload. Similarly, the
insistence on sameness and dependence
on routines can be seen as enhanced
pattern maintenance. Self-stimulation
behavior such as finger flicking can be
represented by the concept of pattern
generation.

The framework of pattern provides a perspective that varied restricted, repetitive
behaviors and interests in auProf. Crespi proposed
tism have a unified oran insightful theory
igin. Although such
that a large number
behaviors may seem
Pattern unifies autism
of characteristics asto be non-functional
– Bernard Crespi –
sociated with autism
or disruptive, they do
can be explained by
serve a purpose in rea single framework
lieving sensory overload and staying calm
of “pattern” [2]. He suggested that autistic people have
for autistic people. The focused
a patterned cognitive systems. Those attention and special interests could even
individuals have increased pattern per- lay the basis for their success.
ception, pattern recognition, pattern
maintenance, pattern generation, pat- Intelligence in autism
tern processing, and pattern seeking, The increased and imbalanced pattern
and these six dimensions of pattern are framework also explains the nature of
related to one another.
intelligence in autism. Autistic individuals were reported to have lower IQs than
Restricted, repetitive behaviors
controls as measured by standard tests.
in autism
On the other hand, some studies found a
Autistic individuals show restricted and genetic correlation between autism and
repetitive behaviors, interests, and activ- high intelligence [3,4]. The paradox indiities from the perspective of neurotypical cates that intelligence in autism may be
people. For example, they may make ste- misinterpreted. We should note that not
reotyped or repetitive motor movements, all IQ tests that are designed for neurosuch as finger flicking or lining up toys. typical people are appropriate for autistic
They may have an insistence on same- people.
ness, such as needing to eat the same
food every day. They could have highly A study conducted in 2013 systematirestricted and abnormal attention to par- cally measured reasoning in autism and
ticular objects.
found that abstract spatial reasoning is
an autistic strength [5]. The strength of
Such restricted and repetitive behaviors, abstract reasoning, such as better patalthough they vary from one person to tern recognition in Raven’s progressive
another, can be explained by the en- matrices (complete the missing piece in
hanced and imbalanced constellation of a visual geometric design; Figure 1), is a
the pattern framework. Autistic people metric of fluid intelligence that is essenhave increased pattern perception based tial for problem-solving independent of
on increased sensory sensitivity and acquired knowledge [6]. Autistic people
acuity, which induces sensory overload. tend to have enhanced fluid intelligence
Increased focused attention on particular but reduced crystallized intelligence (in-

But the underlying spectrum of accompanying mental dysfunction,
the base on which the disorder is
built, is not really taken into account.
A wishful invention, maybe somewhen in the future, would be a mental X-ray that can accurately analyze all malfunctioning higher brain
circuits and map them on the mental
spectrum of the mind - for precise
diagnosis and easy treatment, just
like with a sprained ankle.

Lilly von Kalckreuth
Integrated M.Sc./
Ph.D. ECN Fellow

[1] Widiger TA and Samuel DB, J Abnorm
Psych, 2005
[2] Reed GM et al., World Psychiatry, 2011
[3] APA, Diagnostics and Statistics Manual
of Mental Disorders, 2013
[4] Stengel E, Bulletin of the WHO, 1959
[5] Adam D, Nature, 2013
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volving in problem-solving with previously learned knowledge) [7]. In the
pattern framework theory, high and
imbalanced intelligence is represented
by enhanced pattern processing (i.e.,
logical and organized transformation of
patterned information).
Social deficits and implications
for therapy

Another dimension of the pattern
framework is pattern seeking, to seek
patterns in the external environment,
which is associated with the superior

patterning of sociality – making social
interactions and cognition more predictable by treating other individuals as
pattern-driven beings; (2) socializing of
patterns – using imagination to translate patterned “things” into “people”.
Such therapies have been exploring
techniques such as systemizing sociality [9] and play intervention [10]. Based
on the pattern seeking trait and superior
systemizing in autistic people, a training program that systematically teaches emotions to autistic people improved
their emotion recognition
skills [9]. Another intervention for toddlers with autism
named Meta-play Method
using activities, such as play
that involves the assembly of
human/animal/human-like
toys, showed a promising
effect on the improvement
of autistic symptoms [10].
These therapies help autistic
people improve their social
abilities through the strength
of their patterned cognitive
system, and could help them
navigate the neurotypical
world.

Ke Chen
PhD Student
Candidate
AG Emotional Neuroscience
MedNeuro

Raven’s Progressive Matrices Example. Life of
Riley, Wikimedia commons
skill of systemizing (i.e., the drive to
analyze or construct systems [8]) in
autistic people. Contrarily, the social
deficits in autism, such as impairments
in taking the perspective of others and
reading non-verbal cues from others,
were suggested to be an avoidance to
non-patterns, as social interaction and
cognition do not show predictable patterns as clear as in non-social contexts.
It is a misconception that autistic people do not want to socialize with others. They have desires for friends and
relationships just like neurotypical
people. Prof. Crespi suggests therapies
to account for social deficits in autism
involving the pattern framework: (1)
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Every year, nearly 2000 species of birds
travel thousands of kilometers in mass
patterns of migration. Some migratory
birds even summer here in Berlin: the
white stork, a long-distance migrant,
travels between sub-Saharan Africa and
Europe every half year and can be spotted in some nearby lakes. Season after
season, these migrants embark on monumental global treks to maintain stable
access to the necessities of life. But how
do their flight paths emerge?
Bird migration is a highly pattern-based
phenomenon, with individual species
traversing up to thousands of kilometers through the same regions every
year. Even across species, though, global migration patterns can be clustered
into nine general north-to-south paths,
or “flyways” [1]. Bird populations will
traverse portions, if not the full length,
of these flyways to acquire enough food,
breeding space, and other requirements
year-round.
Within a population, migratory paths
are very reliable from one season to the
next. Birds may not be able to ping to
a satellite every few minutes to check
their location, but a handful of intrinsic
mechanisms have been identified which
help them guide their journeys. For instance, diurnal birds––those active during the day––may calculate their flight
direction according to the height and position of the sun. Using this approach, a
southbound bird would check that it flies
with the sun to the left in the morning,
above at noon, and to the right as it sets,
thus maintaining a straight trajectory
throughout the day [2]. Nocturnal migrants, however, can’t take such advantage of solar cues to guide their flight. Instead, they may use night-specific cues,
such as star positions [3].
Although the movements of celestial
bodies are highly patterned and predictable, reliance on these cues for migration
poses problems if the sky is obstructed,
whether by flying under foliage or cloud
cover. Birds can bypass these obstacles
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Bird migration



field and toward the new, underscoring the
importance of this unique sense for navigation. Efforts have been made in recent
years to identify the neural system mediating magnetosensation [6], but the evidence
remains inconclusive.

using a specialized sense for changes in the
Earth’s magnetic field, known as magnetosensation [3]. Because the Earth is essentially a giant magnet, a gradient of magnetic field strengths exists between the north
and south poles, and it has been shown
many times over that birds can sense
these fields during migratory flight. Merely exposing migratory birds to a different
magnetic field from the Earth’s is enough
to disrupt their flight paths, whether by
strapping a magnet to the back of a bird in
flight [4] or exposing it to a new magnetic
field pre-flight [5]. This magnetic interference shifts the birds’ flight paths away
from the direction of the Earth’s magnetic

Alexandra Ertman
M.Sc. Student, MedNeuro
[1] https://www.eaaflyway.net/images/flayway_9_
total_enlarge.gif
[2] http://www.pigeon.psy.tufts.edu/asc/Bingman/
Default.htm
[3] Gould, Ann. Rev. Physiol., 1984
[4] Keeton, Proc. Natl. Acad. Sci., 1971
[5] Cochran et al., Science, 2004
[6] Clites and Pierce, Ann. Rev. Neurosci., 2017
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Ultimately, migratory behavior could be
described as a nested set of patterns: birds
intrinsically follow patterned cues from
their environments to develop highly characterized patterns of flight across species
and time. Even though the cues seem
strong, the fundamental mechanisms underlying this behavior continue to evade
us. Next time you see a white stork float-

ing in the lakes of Berlin, take a moment to
appreciate the behavioral and navigational
feat it undertakes every season––and wish
it well for its upcoming journey south.
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How we speak equals how we think?

It might seem obvious that you express
how you think through the way you
speak, but have you ever wondered if
it can also go in the opposite direction?
If the way you speak shapes how you
think?
This question has intrigued psychologists,
linguists, philosophers, neuroscientists and
many others. Nevertheless, today we still
lack empirical work to address questions
like this one. Words are representations of
ideas, people, places, and events [1]. For
years, we thought words were mere labels
for objects, but now we know that they are
more than that. The language we learn is
connected to our culture and surroundings.
This idea is known as linguistic determinism [2]. The linguistic-relativity hypothesis states that the grammar or vocabulary
of a language we use can influence the way
we see the world, the way we think, even
how we live our lives. For many years,
this idea was thought to be untestable and
wrong. However, Lea Boroditsky (assistant
professor of psychology, neuroscience and
symbolic systems at Stanford University)
and others have found that people who
speak different languages think differently,
and even grammar flukes can significantly
affect how we see the world [3].
This whole idea formally started in the
1940’s, when Edward Sapir and Benja-
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min Lee Whorf started to investigate the
relationship between language, thoughts
and actions. They wanted to understand
how a community’s language influence its
members to interpret their language in a
particular manner. They proposed that language determines thought [2]. Language
can be defined as a “predominantly conventional semiotic system for communication and thought.” This encompasses the
idea that languages are symbolic, shared
systems that serve two functions: to share
experiences and to enhance cognition [4].
Language focuses our perception, attention
and thought towards specific aspects of the
world and of our environment. However, it
is important to note that language does not
fully determine our thoughts, but everyday
uses of language can influence our habit of
thought and behavior.
Different languages, different
words, different categories

Generally, questions on how or whether
language shapes our thoughts start with
observing how languages differ from one
another. Language is so diverse that there
might be words in some tongues that cannot be translated to others. Language also
varies upon society’s needs, time, and
current context. Certain objects might not
be used anymore, therefore, the words for
them are removed. On the contrary, novel
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words can come up and be accepted in dictionaries because of the high usage they
have now a days. Languages are subject to
each society’s needs, so each tongue will
evolve upon the speaker’s needs. Here are
some examples of language diversity:
Imagine 5-year old Timmy, who is playing football in his living room and suddenly kicks the ball so strongly that it
hits a vase, which ends up into pieces. In
English, we will say that Timmy broke the
vase, however, in Spanish, for example,
we say that the vase broke itself. Keeping
in mind that the way we speak focus our
attention on different aspects of objects,
Caitlin Fausey and Lera Boroditsky performed an experiment where they found
that English speakers were more likely to
remember the person who broke something than Spanish speakers, who tended
to remember more the object that was
broken [5].
We can also think about the differences
on requesting something among languages. It is common for people from USA,
Canada, Latin America, when asking
something or expressing their feelings
and thoughts, to speak with more words,
trying not to say things too straight forward so as not to hurt other person’s feelings or seem rude. For example, Susan
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asks James to do some tasks and get them
done for that same day because they are
urgent. Susan asks him as follows: ‘Hey
James, do you think it could be possible, if
you have the time, to get the tasks ready
for 6pm? Let me know.’ However, in other countries being straight forward and
just say what you are thinking to express
yourself with concrete words is the most
normal thing in the world. Now, in these
countries Susan would ask James to do
the work as follows: ‘Hey James, the tasks
assigned to you are urgent and must be
done by 6pm.’ Being direct or being afraid
of expressing ourselves and request things
is possibly grounded in social structures;
for example, in the idea that we should
not bother the other person or hurt them.
Being too frank and just saying what we
think and feel can be considered we are
being selfish and rude [6]. So, I am sure
that if you are from the type of countries
where it’s wrong to say things too directly and moved to a country in which saying things straight to your face is normal,
like Germany or the Netherlands, this has
been a cultural shock for you.

snow, whatever the situation. They classify all types of snows into the same word.
However, Inuit words for snow will be
different and will describe the situation or
context within the word. For them, snow
cannot be an all-inclusive word [9].

cultures that have diverse ways and phrases to say “I love you” are able to modulate
different intensity levels and meanings. It
turns out they are more comfortable expressing their love, and telling so to their
friends, partners, family members [11].

We categorize time.

Have you ever judged someone based
on how they are speaking and expressing themselves? Societies have classified
what is appropriate or acceptable and
what is not in our speech, but there are
no ‘right’ or ‘wrong’ words, there are contexts, which have been established as ‘formal’ or ‘informal' and, based on them, the
way we speak will vary. Most of us will
not speak with our friends in the same
way we do at work or in family reunions.

Diversity in language not only refers to the
words that are used, but how they are categorized and used. Within language diversity, we can observe that the way people
classify things varies as well.

As we can categorize time into different
ways, so can we classify space differently
according to the language spoken. In an
Australian community called Pompuraaw,
people do not refer to an object’s position
as ‘left’ or ‘right’, but ‘north’ or ‘southeast’. Almost a third of the world’s languages talks about space in these terms.
Accordingly, speakers of these languages
are better with spatial orientations [8].

Languages, like English, distinguish time
and divide it into present, past, and future, whilst others use the same temporal phrasing to talk about events of today, yesterday, or tomorrow. Keith Chen
(behavioral economist and professor at
UCLA) asked people during a presentation if a person’s ability to build financial
savings is influenced by his/her language.
Chen found that there were languages differences in verb tenses between English
and Chinese language, which are correlated to economic differences between the
two groups he compared. He found that
speakers of languages that do not divide
or define time, like Chinese, tend to have
higher and earlier savings than those who
speak tongues that classify time into past,
present, and future, such as English [10].

Immanuel Kant claimed that categories
are essential in understanding the world.
Categorization means recognizing shared
features or similarities between elements
of the world, organizing and classifying
by associating them to an abstract group
based on their traits, features, similarities,
or other criteria. Humans impose categories upon things that exists independently
of them, because it helps to better understand them and the world [7]. Let me give
you some examples to illustrate this:
Sami language (Scandinavia) and Inuit
have many words to refer to the snow
depending on its characteristics, whilst
other communities only have one word
for it, no matter what [8]. English speakers have the same word for falling snow,
snow on the ground, thick snow, slushy

How do you tell your loved ones that
you love them? In certain languages,
like Spanish, there are several different
words for love, they categorize the word
love depending on the meaning, however, in English we only use one word for
all types of love. This has an impact on
how comfortable and often people express
their feelings. As there is only “I love you”
as a phrase to explicitly say that you love
someone, English or German speakers
tend to wait or even select the people they
are going to tell them that. They double
check before making this big step. Other
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Feminine or masculine?

It is clear that we love to categorize. We do
it all the time. We classify plants, food, animals, words, everything. The way we classify things around us has become encoded
in the different languages that we speak. If
you speak more than one language, maybe
you have noticed that some words that in
your mother tongue are masculine, in your
second language it's feminine or neutral.
There are languages that stress gender. In
these tongues, you must add letters to adjectives to state that the object is feminine,
and/or you must also specify its gender
by using the proper article. For example,
in Spanish, French or German, if we talk
about a lady that is a doctor, we must use
the definite article that states that we are
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talking about a feminine subject, and for
the word doctor, we add letters to state
that the doctor is a woman. However, in
English we just say, ‘the lady is a doctor’;
‘lady’ is the only word that will tell us that
the subject is a woman. This is called gender systems. Gender systems categorize
nouns into different groups and appear not
on the noun itself, but on other elements
of the sentence, like adjectives and articles
[12]. Now, I want you to think of the next
riddle: A father and a son were in a car accident in which the father was killed. The
ambulance brought the son to the hospital since he needed immediate surgery. In
the operating room, the doctor arrives in a
hurry, looks at the boy and says “I cannot
operate on him, he is my son” … Who is
the doctor?
If you have not heard this riddle before, the
answer is the boy’s mother. If you freaked
out, as most people do when hearing it,
and asked yourself ‘how can that be possible if the father died?’, this is because we
have gender biases in language. Why is
it so difficult to picture a female doctor?
Gender generalizations help us explain our
world; however, they “don’t reflect personal values or life experience” [13]. Gender
schemas are formed and learned during
childhood.
Gender-driven, gender-neutral and genderless languages may even shape when
children tend to identify to certain gender
(or express gender identity). In Hebrew,
gender markers are truly relevant; it can
be understood as a gender-driven language; whereas Finnish, for instance, does
not explicitly mark gender; it’s genderless.
In 1982, Guiora and colleagues performed
a study that intended to explore if sex-determined grammatical gender loading in
the native language influences the development of gender identity. They compared
three groups of children: one in Israel
(gender-driven), one in USA (gender-neutral), and one in Finland (genderless).
Using the Michigan Gender Identity Test
(MIGIT), they discovered that Israeli children have a significant lead over American
and Finnish children in the timing of gen-
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„Language influences how

women’s discrimder development.
we construct society, it also
ination [15]. The
American children
reflects and creates gender
language that we
also develop genlearn as kids is conder identity sooner
inequalities.“
nected to our culthan Finnish, but in
ture and surroundthe midline between
ings. Verbal communication
Israeli and Finnish children
is a powerful way in which sexism
[14].
The grammatical gender of words has and gender discrimination are reproduced
been proved as well to influence how we and perpetrated. Even when we think that
tend to categorize nouns as feminine or as we grow we improve on equity, we still
masculine. For example, think about the struggle to identify the gender biases in
word ‘bridge.’ Which three words would our everyday language and thinking.
you use to describe or characterize it? It
might be interesting to know that the Men are seen as the human default, and
words you choose will be influenced by this shapes how we perceive the world.
the language you speak. ‘Bridge’ is mas- Male bias is so embedded in our societies
culine in English or French; however, it is that gender-neutral words are categorized
feminine in German. Lera Boroditsky per- as male. Sandi Toksvig (political activist,
formed an experiment in which she asked writer, broadcaster) once said “When I was
people who speaks different languages to a student at Cambridge, I remember an
anthropology professor holding up a picdescribe a bridge.
ture of a bone with twenty-eight incisions
German speakers would choose words carved in it. ‘This is often considered to be
like ‘beautiful’, ‘elegant’, ‘slender’, ‘pretty’, man’s first attempt at a calendar,’ she exwhile Spanish speakers would use words plained. She paused as we dutifully wrote
like ‘strong’, ‘dangerous’, ‘sturdy’. Why? this down. ‘My question to you is this –
Boroditsky proposed that native speakers what man needs to mark 28 days? I would
unconsciously give nouns the character- suggest to you that this is woman’s first atistics that match their grammatical gen- tempt at a calendar.’ It was a moment that
der. In other words, feminine nouns fall changed my life. In that second, I stopped
into the category of old stereotypes about to question almost everything I had been
women: delicate, fragile, small, elegant, taught about the past. How often had I
pretty, lovely, slender, peaceful. On the overlooked women’s contributions?” [16].
other hand, masculine nouns are grouped Now, if we change the riddle to a mother
in the category of men's stereotypes: big, being killed and her daughter is sent to the
strong, dangerous, sturdy, useful. Words hospital, where a nurse declines to attend
and their categorizations in different lan- the patient because “that girl is my daughter”, we will have the same results, people
guages matters [3].
will not guess that the nurse might be the
Stereotypes and biases
girl’s dad.
Language can be used to reproduce and
enforce these stereotypes and biases. The Therefore, the first thing to understand
content of gender stereotypes is far from is that we do hold biases, identify them
being neutral; instead it reflects asym- and keep them in mind. Language reform
metries, inequity of status and power fa- is plausible, but it takes time. It does not
voring men. Language not only reflects mean to dismantle existing systems, but to
these stereotypes, but also influences the making space for more inclusive options.
speaker’s cognition and behavior. The Yes, language influences how we perceive
type of speech and of language that is re- our world, but we can also ask how we are
produced contributes to the transmission reflecting our world through language;
and reinforcement of an underlying be- and allow ourselves to actively shape it
lief system, in the case in point causing through it [17].
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What‘s your type?


How we speak partially influences
how we think

Are you a morning person or a night
owl? Would you consider yourself an
introvert or an extrovert? We often
find ourselves trying to fit into various social categories, but does this give
us a sense of belonging? A number of
self-personality tests are created each
year, what are the theories behind
these tests, and what do they assess?
Let’s find out.

In conclusion, we are exposed to language
every day of our lives. There is a connection between language, how we think and
how we behave. It is important to note that
language and thought may not be equated,
however both do shape each other. Words
are representations of the world, so they
also become little boxes for categorizing
the world–for better or worse. Now it is
our turn to be more conscious about our
languages. It might be time we be more
accountable for how we speak, how we
express our thinking through language
and attend to what kind of stereotypes we
have learned. Which preconceptions do
we have? What are others trying to say
when communicating? From my side, I
hope next time you read or hear the word
‘doctor’, you think of both man and woman, that when you are enjoying a song or
when speaking about feminine or masculine nouns, you learn not to associate them
to old stereotypes.

Personality testing:
A brief history

How often have you procrastinated for hours together because of the
plethora of BuzzFeed quizzes that tell
you which “Friends” character you are
or what percentage “basic” are you?
While these quizzes are more casual
and done for fun, serious personality
testing is quite popular within the corporate world.
Interestingly, the concept of personality tests arose during World War I.
The Woodsworth personality test was
developed by Robert S Woodsworth
to predict which soldiers would suffer
from “shell-shock” and would be prone
to nervous breakdowns [1]. Ever since,
the concept has picked up and today
personality testing is used by millions
of people, including major HR recruiters. Presently, recruiters use these tests
as a measure of how well a potential
candidate would fit into the company
or how well they would perform in a
team. Personality is now so prevalent,
that people even use them on their Instagram bio and on dating apps! Nonetheless, the debate of whether or not
this classification is reliable and scientific continues.

Eva Robles
MSc. Student
Neurasmus and MedNeuro
[1] https://bit.ly/3w9bTdG
[2] Leavitt, J. Linguistic Relativities: Language
Diversity and Modern Thought, 2010.
[3] Boroditsky, Edge, 2009.
[4] Zlatev and Blomber, Front Psychol, 2015.
[5] Fausey and Boroditsky, Psychon Bull Rev,
2011.
[6] https://bit.ly/37mCj19
[7] Pojman, nternational Journal of Applied
Philosophy, 1998.
[8] https://bit.ly/3u0ysyv
[9] Whorf, Benjamin Lee, Science and Linguistics,
1949.
[10] https://bit.ly/3KQV7Er
[11] Kwon, Scientific American, 2019.
[12] Franjieh, MOPRH University of Surrey, 2018.
[13] Barlow, Boston University Today, 2014.
[14] Guiora et al., Language Learning, 1982.
[15] Menegatti and Rubini, Oxford Research
Encyclopedia of Communication, 2022
[16] https://bit.ly/3ukg9on
[17] Dutta, BBC, 2020.

based on physical traits to more complex classification systems, the obsession with categorizing has only been
on the rise.
“The world will ask you who you are,
and, if you don’t know, the world will
tell you” - this quote by Carl Jung
highlights the innate human desire to
belong to something, which ultimately
led to the creation of MBTI and other
such personality tests. One of the most
sought after testes - the MBTI indicator germinated in 1917 when Katherine Brigg’s and her daughter Isabel
Briggs Meyer were inspired to understand Isabel’s future husbands world.
They believed that when people understand each other, they would work
better together and there would be
less conflict post world war II [6]. For
nearly 20 years the mother daughter
duo extensively worked towards creating the MBTI test. Since the 1960s,
almost 50 million people have taken
the test which makes it one of the most
popular tests ever created. The concept
has gained much fame and is now a robust 500 million $ industry [2].
What’s the science
behind these tests?

Personality testing is of course not
new and have always been around
for a while but how a personality is
formed is still quite unknown and
various theories exist. For instance,
the psychoanalytical theory framed
by Sigmund Freud suggests that personality is a reflection of the workings
of the unconscious mind [3]. Another
theory – the “Humanistic Theory” by
Abraham Maslow –suggests personalities are formed based on subjective
The societal craze of personality types
experiences and an individual’s in: How it all began
teractions with their environment. There is
There has been a nevalso the “trait”
er ending curiosity
theory, which
amongst researchers
Personality testing:
suggests that a
and people alike to
the inherent need to
personality is
categorize, begincomposed of
ning with the Linclassify people
a collection of
naean system of scicharacteristics
entific classification
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within an individual – these characteristics
are the individual’s traits. Finally, there exists the social cognitive theory that reiterates that personalities are widely based on
social contexts [3].
Despite these tests being widely sought
after, personality can change with time
and experiences, making it quite a task to
group 7 billion people into 5 or 16 types.
Yet there are tests that attempt to socially
categorize humans. The recent documentary on HBO - Persona the dark truth behind personality tests, critically analyses
the craze of personality types and testing.
The documentary, created by Tim Traver’s
Hawkins attempts to shed light on the origins of the test and the truth behind companies using these tests as a tool to classify
employees [5]. Hawkins aimed to use the
film as a platform for people to voice out
their opinions, and shed light on this seemingly never-ending dispute.
Some common tests

Personality traits are a reflection of people’s characteristic patterns of thoughts,
feelings and behavior– and personality
tests are designed to assess how likely you
are to have more or less of traits that are
both parametrized and generalizable.
A well-known test is the “Big Five” test and
is based on a five-factor model – OCEAN,
in which general personality is broken into
5 broad categories representing a range between two extremes. Most people would lie
between the two ends of each factor [6].
O – Openness. Assesses characteristics
such as imagination and insight [4].
People with high values in this factor
tend to be more creative and open to
learning new skills.
C – Conscientiousness. This characteristic
is a measure of thoughtfulness, goal-directed behaviors and impulse control
[6]. Highly conscientious people are
generally well-organized, mindful of
deadlines and also plan well ahead [7].
E – Extraversion. Extraversion evaluates
sociability, excitability to meet new
people, talkativeness, assertiveness and
emotional expressiveness [6]. A person
high in extraversion would be outgoing
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and would gain energy by being in a social setting, whereas those low in extraversion are reserved and lose energy in
a social setting.
A – Agreeableness. This personality trait
envelops aspects such as kindness, affection, and trust. A highly agreeable
person would tend to be more cooperative and less competitive.
N – Neuroticism. Neuroticism includes
elements of sadness, moodiness and
emotional instability. A highly neurotic
person would easily experience anxiety, mood swings and irritability, while
those low in this trait would be emotionally resilient [6].
The other extremely popular test is the
Myer’s and Bigg’s type indicator (MBTI).
It is a self-introspective questionnaire that
measures personality based on psychoanalyst Carl Jung’s theory of personality types.
The MBTI assumes different vocations favor different personality orientations, and
links personality to job performance [7].
The MBTI uses four scales, that are quite
similar to the big 5. The scales are as follows –
Extraversion(E) vs Introversion(I)
Sensing(S) vs Intuition(N)
Feeling(F) vs Thinking(T)
Perceiving(P) vs Judging(J)
Through a combination of these four factors, 16 personality types are said to exist.
While some may find it weird that a four
letter code can define you, tons of research
is put into improvising these tests each year
“16personalities” is a tool through which
one can find out to each of these 16 personality types they belong to. The personality
types have been classified under analysts,
diplomats, sentinels and explorers.
As mentioned on the 16personalities website, humans have always been driven to fit
the variables and complexities of human
personality into well-defined models. The
site also claims that the current models account for most important personality traits
and can predict behavior with a high degree of accuracy. 16personalities uses an
approach that combines both the Meyers
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Briggs test as well as the Big Five personality traits. They use the acronyms introduced by Myers-Briggs test but improvised
it as a 5 letter code while also incorporating
the Big five personality traits in their model. The test is simple and convenient and
describes how people of a specific personality are likely to behave while noting that
personality alone does not guide behavior.
Behvaior is also influenced by experiences
and individual environments. The test provides you with a framework of tendencies
and indicators rather than guidelines. The
test uses a NERIS® model approach to
amalgamate Jung’s theories, MBTI and the
Big Five. Their approach roots from Jung’s
key theory of Extraversion vs Introversion
while also considering the Brigg’s personality typing [8]
Additionally, innumerable self-tests can
be found online - although not all are very
reliable, the MBTI and the ‘big 5’ are the
most scientifically backed and 16personalities is open, and accessible for all. The
concept of personality types could also explain interindividual differences and elucidate why people may agree or disagree
with “obvious” rights and wrongs. Learning what your personality says about you,
and those around you can aid in making
us more self-aware and empathetic but be
sure to remind yourself that while your
personality type may describe you, it most
definitely does not restrain you!

Marula Mathew
Integrated MedNeuro M.Sc./
Ph.D. ECN fellow
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[7] Power, R.A., Pluess, M, Transl Psychiatry, 2015.
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Dialect and Difference


a review of By The Throat by Effi + Amir

Spanning stories from the ancient Hebrew Bible all the way to YouTube tutorials of how to make your own rainbow at
home, By The Throat by Effi Weiss and
Amir Borenstein documents the ways in
which dialect is used to parse the world.
Often the most important boundaries are
invisible ones. Sonic divisions can be just
as powerful as physical checkpoints and
border control- the most miniscule alteration in pronunciation could make the
difference between acceptance and rejection; belonging and exclusion; life and
death.
Premiered and screened as part of the
transmediale festival (a Berlin based series of events for art, digital culture and
research), By The Throat exemplifies the
importance of forcing disparate disciplines into confrontation. Formally, the
film is part documentary part video-essay.
Splicing together absurd interviews, in
which participants are laden with stateof-the-art language and dialect analysing
technologies, with found footage and creative graphics. The result is an attention
holding, deliberate and insightful meditation on the repercussions of applying
exacting sciences to the messiness of human sociality and politics. Language, the
facilitator of all human communication,
is also a minefield. A treacherous terrain of neglected possibilities. Unlearnt
sounds and unexplored oral topographies
become, over time, foreign and alienating
sounds, languages and dialects.
There are many aspects of one’s speech
that can act as a shibboleth, a demarcating factor in one’s language. Whether it
concerns something as small as the difference between pronouncing ‘s’ and ‘sh’
as in the Bible story (Judges 12:5-6), or
using terminology which is not typical
of one’s region, the directors grapple
with the problem of finding a clear rule
of thumb for classifying the complexities of language. Linguistic theory in an
academic setting can provide numerous
insights into the shaping of language by
physical regions and historical factors.
When applied to a political environment,



such as refugees seeking asylum in European countries, these insights can unfortunately create more problems than
they solve. What is lost when complex
lives are made to conform to scientific
practice? With the example of a native
New Yorker who speaks pidgin English
perfectly, the filmmakers unearth some of
the unforeseen consequences of treating
human lives as if they are perfectly predictable and categorizable entities. These
scientific abstractions are rendered absurd by the format of the interviews and
testimonials, which depart from typical
clean and straight-up documentary style.
Interviewees speak unnaturally through
medical equipment in their mouths,
measuring their diction and speaking
style in numerous ways. Regardless of
whether this was a directorial choice
to challenge the natural conventions of
interviews, or an inventive depiction
the current technology, the artificiality
of these interactions is mirrored in the
very idea of classifying people by dialect.
Asylum seekers are not alone in being policed for how they speak. A trans
interviewee explains, while receiving a
throat massage in aid of lowering their
vocal tone, how their life feels like a constant series of border controls.

Jasmine Onstad
M.A. Student
Berlin School of Mind
and Brain
Humboldt Universität

Is the task of finding clear and consistent criteria for categorisation as elusive
as chasing the end of a rainbow? Despite deploying a phantasmic metaphor,
the dividing lines created around dialect
are shown to be anything but ephemeral. What was true for the Gileadites and
Ephraimites is sadly still true for those
wishing to cross between checkpoints
in Israel/Palestine. The final scene of an
Israeli engaging in some small chat
with his Palestinian cabdriver, takes an
unexpected emotional turn. Small everyday interactions are shown to be transformative. Connection and acceptance
can be achieved through communication across frontiers and the blurring of
boundaries only there to uphold inequalities. Thankfully, By The Throat suggests
that change is not as impossible as reaching the end of a rainbow.
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Applications Master’s Students 2022

We received 80 applications from all over the world, of which 31 were pre-selected in
the first round of evaluations.

Home countries
of newly admitted
MedNeuro students.
Compared to 2021, the program observed a slight decrease the number of applications
(2022: 80, 104, 93), about -23%. International applicants made 71% of all, split into the
subject:

These 31 applications — female: 23,
male: 8, divers: 0 —, have been shortlisted for interviews in March/April
2022. Interestingly, the ratio of female/
male/diverse applicants remained
roughly the same (women: 65%) as in
previous years.

After the interviews are completed as
well as the admission symposium of
the Einstein Center for Neurosciences
has taken place, we will offer 10 spots
each in, Medical Neurosciences and
the ECN integrated M.Sc./Ph.D. fellows.
Additionally, 5 international students
from the Neurasmus program will
spend their first year in Berlin before
leaving for Bordeaux or Amsterdam
for their second year.

New Ph.D. Students September 2021 and January 2022

We are happy to introduce new members to our MedNeuro family: A warm welcome
to: Sara Cestari (Prof. Dr. Friedemann Paul), Azadeh Shafieesabet (Prof. Dr. Dr. Wolfram Döhner), Gerardina Gallaccio (PD Dr. Chotima Böttcher), Maria Geesdorf (Prof.
Dr. Frank Heppner), Ting-Yi Lin (Prof. Dr. Friedemann Paul), Lucas Overeem (Prof.
Dr. Uwe Reuter), Leandre Ravatt (Dr. Susanne Wegmann), Sarah Schmerbeck (PD
Dr. Philipp Mergenthaler) and Boshra Shams (Prof. Dr. Thomas Picht).
Leandre is a Ph.D. ECN Fellow, Ting-Yi a MedNeuro M.Sc. alumnus.
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Ralf Ansorg, Medical
Neurosciences Office

Next Quarter Sneak-Peek for Online Events

28. | 19:30 | Berlin Brains 7: Can you raise your left
eyebrow? How much the brain knows about how the
body moves - Elisa Filevich and Polina Arbuzova
about how little we actually know about our
movements (Urania Berlin)
30. | SENSORIALITY: The Agapè. An immersive
approach to neuroscience and art through our
senses (MONOM Berlin)

May’22
05. | 16:00 | Humboldt Forum:
Ralf Kurvers at “Meet the Scientist”:
“After Nature” find out more about
decision-making processes in social
environments and the value of social
information. (Online)
11. | 16:00 | BCCN Talks:
Simon Musall: Pyramidal cell types
drive functionally distinct cortical
activity patterns during decision-making

Charité NeuroScience
(CNS) Newsletter

Correspondence

Charité — Universitätsmedizin Berlin
International Graduate Program
Medical Neurosciences
Charitéplatz 1, 10117 Berlin

25. | 19:30 | Berlin Brains 7:
Let’s take a cold hard look at how the
brain represents temperature.
Jean-Sébastien Jouhanneau and
Clarissa Whitmire about how the
brain processes sensory information
to generate perception.
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June’22
08. | 16:00 | BCCN Talks:
Gero Miesenböck: Toward a Physical
Interpretation of Sleep Pressure (Berlin)
29.06 - 01.07 | 31st Neurobiology
Doctoral Students Workshop
(Cologne, Germany)

Images/Illustrations

Free licensed resources from freepik.com
Pixabay
Creative Commons
Volume 15 | Issue 10 | Stand 05/2022

July’22
02. | 17:00 to 24:00 | Lange Nacht
der Wissenschaften 2022 (Berlin)
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