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Learning diary based answer to 
previous week’s Q J

• Why does hearing one’s own speech delayed disturb 
speaking? Delayed Auditory Feedback (DAF). For 
adults the most effective disruption delay is 200 ms –
for children it can be substantially bigger. Howell and 
Archer (Perception & Psychophysics 1984) found that 
in fact you don’t need delayed speech to disturb the 
speaker: a square wave gated by the signal’s 
amplitude suffices: the rhythm that is the key, not the 
actual linguistic or even articulatory content. While 
DAF is definitely disturbing to so called normal 
speakers, it can be highly useful for stutterers, for 
some reason enabling a better control of their speech.
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Answers to learning diary Qs
• Is the plasticity of the brain applicable to 

emotions? Yes, though it is often not explicitly 
discussed in terms of plasticity, but development 
of PTSD modulates brain activity and gray 
matter measures, and recovery from PTSD

• What are the methods and possibilities to induce 
& amplify emotional stimuli currently (anno 
2020) when subject is experiencing external 
visual stimuli (movies/art)? Trascranial
magnetic/direct current stimulation are 
possibilities, for example, by targeting regions 
important for emotion regulation; also e.g. 
Cholecystokinin (CCK) administration will make 
the stimuli frightening

Answers to learning diary Qs
• Sometimes being emotional doesn’t mean you're 

emotionally intelligent? Yes, failure to regulate 
emotions would be considered failure of 
emotional intelligence, as “Emotional intelligence 
is generally said to include at least three skills: 
emotional awareness, or the ability to identify 
and name one’s own emotions; the ability to 
harness those emotions and apply them to tasks 
like thinking and problem solving; and the ability 
to manage emotions, which includes both 
regulating one’s own emotions when necessary 
and helping others to do the same.”
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Answers to learning diary Qs
• If anterior frontal lobe structures exhibit brain 

activity in lower frequency bands that carry 
information evolving slowly across time, does 
that mean that brain activity in higher frequency 
bands carries more quickly evolving 
information? “Activation” by external stimuli 
means modulation of activity by external stimuli; 
combo of increased and decreased firing in a 
spontaneously active population. When there is 
something in the stimulus that evolves slowly 
that a brain region is sensitive to, we can see 
sync across subjects in lower frequencies, and 
vice versa 

Answers to learning diary Qs
• Are patients aware that they make interference 

errors? This depends on the severity of damage
• What are emotions that can be culturally 

shaped? One example: the powerful effects of 
“losing face” in e.g. Chinese culture, which is 
difficult to understand for many of those who are 
not members of that culture

• Can we use brain imaging techniques to 
determine whether someone has impaired 
executive functions? What would we look for? 
The SNR of non-invasive neuroimaging methods 
has limited their use in clinical work, but for 
example reduced responses to stimuli/tasks 
where difficulties expected could be informative
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Answers to learning diary Qs
What kinds of 
neuroscientific differences 
have been found for 
different personality 
traits? Numerous 
examples, for example 
politically conservative 
(more cautious against 
changes) have larger 
amygdalae. Persons with 
difficulties in anger 
management differ from 
others in their emotion 
regulation network. In the 
pic anatomical changes 
that correlate with big-five
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Answers to learning diary Qs
• How are rewards connected to goals and 

succesfully/unsuccesfully completing them? 
Completing a goal produces a reward signal, 
failing to complete produces an error signal, in 
the striatal structures and, additionally, failures 
drive the anterior cingulate cortex which is 
believed to recruit then other areas

• Is depression linked to malfunction of executive 
functions (not finding a goal or goal not being 
rewarding)? One of the diagnostic criteria of 
depression is that the patient does not find such 
things rewarding/enjoyable that he/she has 
found rewarding in the past
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Answers to learning diary Qs
• Depression can be helped with dopamine and 

serotonin – Why in some cases there is dopamine 
and in some cases serotonin lost? DA is connected 
to depression as prolonged stress is linked to 
abnormal DA function and leads to clinical 
depression. 5-HT boosting drugs on the other hand 
alleviate depression in 2-3 weeks.

• If insula would be damaged, would it produce 
different kind of emotion or reaction? Bilateral insula 
damaged patients have been described who have 
very intact emotionality. Anterior insula lesions can 
lead to inability to recognize other’s pain. Insula 
lesions can cause neuropathic pain, and left insula 
lesions can limit disgust feelings 

Answers to learning diary Qs

Feinstein Curr Opinion Neurobiol 2013
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Answers to learning diary Qs
• Are areas more active during sadness also 

active in the brain of a person suffering from 
depression? Also, do antidepressants or 
transcranial magnetic stimulation treatments 
target these areas? TMS targeting DLPFC is 
known to alleviate depression. This is an 
interesting finding in the light of findings that 
prefrontal areas would have reduced synaptic 
connectivity in depression. Antidepressant 
effects target more or less the whole cortex via 
modulation of NE/5-HT synapses.

Answers to learning diary Qs
• Are there any similarities between emotions that 

other primates have and the six types of 
emotions in human (fear, anger, disgust, 
surprise, sadness and happiness)? How do 
these differ in other predator? Certainly 
differences do exist. Freezing behavior in many 
animals of prey is something that predators do 
not exhibit. Monkey social emotions also differ 
from human emotions, for example, eye-contact 
is a signal of challenging
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Answers to learning diary Qs
• Nowadays there are so many phones etc. which 

are all competing for our attention, and I think 
some research has shown that they are causing 
people some difficulties concentrating on things. 
Can this be seen in brain as changes in how it 
operates? “… even if multitasking can lead to 
some performance benefits through training, 
there is still a concern that adolescents and 
young adults who are the biggest users of media 
multitasking and the Internet can become 
dependent on the rapid change of pace that 
these formats provide, and might then be unable 
to carry out more sustained goals.” Rothbart & Posner 
Developmental Review 2015

Answers to learning diary Qs
• If people with damages on insula perceive 

disgusting stimuli as less so, does it affect on 
them recognising the difference of right and 
wrong? For example, many people find some 
crimes or homicides as “disgusting” , so do they 
understand the context in that? Insula has been 
associated with moral cognition, along with a 
number of other brain regions. Insula is not 
probably the most vital region for moral 
judgements when there is clarity, however, “gut 
feeling” based moral cognition might rely more 
on insula.
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Answers to learning diary Qs
• Fear produces the instinct of running away from the 

danger, but sometimes it has a freezing effect. How 
is freezing triggered? Release of NE is associated 
with freezing in animals of prey. Humans might be 
a mix of prey and predatory animal

• people use different mechanisms in brain with 
people they know (or think that they know) than 
with people they don’t know: why is it so? Self-
reflection, knowledge about the self (“how would I 
feel, do, pursuit etc.”) is automatically used when 
mentalizing about known or in-group others; for out-
group others, mentalizing is more based on general 
social knowledge, including stereotypes

Answers to learning diary Qs
• Apart from the basic emotions, the other emotions 

can be learnt. So, can the brain learn to classify 
them as positive or negative valence and can this 
learning be changed? Certainly emotional 
assessment of situations can be changed: cognitive 
reappraisal training aims at this and can improve 
quality of life or persons are diminish interpersonal 
conflicts.

• What are the tests used to identify emotional 
disorder? In clinics, behavioral observation, 
interview of close ones, interview of the patient. 
Also pics and short movie clips, and asking to 
describe what type of emotions in them
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Answers to learning diary Qs
• (re basal ganglia) Is there a profit that excitatory 

messaging is caused by inhibiting an inhibitatory
messaging? (in mice) “temporally precise 
optogenetic stimulation of basolateral amygdala 
(BLA) terminals in the central nucleus of the 
amygdala (CeA)… exerted an acute, reversible 
anxiolytic effect. Conversely, selective optogenetic
inhibition of the same projection… increased 
anxiety-related behaviours.” (Tye et al. Nature 2011) 

Where we were left last time
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Amygdala – fear or salience?
Here across 
studies 
amygdala 
activity during 
experienced and 
perceived 
emotions. Less 
specificity than 
traditionally 
thought supports 
the salience 
hypothesis

Lindqvist et al. Beh Brain Sci 2012

Anterior insula – disgust or
awareness of bodily sensations?
• Patients with insula damage perceive disgusting 

stimuli as less so, have difficulties recognizing 
facial expressions of disgust, also stimulation of 
insula elicits bodily feelings of disgust/nausea

• Anterior insula is however associated also with 
other types of awareness of bodily sensations, 
increased activity is observed during e.g., 
awareness of body movements, orgasm, and 
electrical stimulation of insula induce feelings of 
movement, tingling sensations, feelings of 
warmth, in addition to feelings of disgust
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Here across 
studies insula 
activity during 
experienced and 
perceived 
emotions. Less 
specificity than 
traditionally 
thought supports 
the awareness of 
body sensations 
hypothesis

Anterior insula – disgust or 
awareness of bodily sensations?

Lindqvist et al. Beh Brain Sci 2012

4.2.2020 22
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Does this mean there are 
signature patterns of basic 

emotions in the brain?

Or are these more average 
patterns generated by 

instances of emotional 
experiences, as in 

constructionist views?

4.2.2020 24
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Answers to learning diary Qs
• How accredited is this constructivist view on 

emotions nowadays, what is the most accredited 
theory today? The truth, as so often, probably 
lies in between different theoretical stances. Our 
own results suggest e.g. amygdala does a lot 
more than fear-conditioning, yet certain neural 
processes together are more likely to be 
involved when a given emotion is elicited across 
instances of that emotion than in case of some 
other emotions. One emerging area of research 
is a look into the spatiotemporal dynamics of 
brain activity during emotional experiences.

Answers to learning diary Qs
• Are more complex “feelings” (e.g. nostalgia, 

boredom, love, etc.) constructed in the same 
way as the basic emotions? This is something 
that is known only to limited extent. However, 
the timescales of these would differ, e.g., from a 
primary response to a threatening stimulus.

• How do non-human animals exhibit scared 
behaviour? Depends on the animal. Many 
animals of prey (that are often studied) might 
freeze (to cover them from predators) or dart to 
flight. Predators are different, and it is a good 
question if humans are a mix
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Answers to learning diary Qs
• Neural basis of social anxiety? Increased 

amygdala activation to angry and contemptuous 
faces in generalized social phobia. While waiting 
for public speech, social anxiety patients 
exhibited elevated blood flow in subcortical, 
limbic and paralimbic regions, and reduced 
cerebral blood flow in cortex.

• Is disgust connected with fear? Often but not 
always, e.g., fear of high places. Fear and anger 
are also often coupled.

Fear
Anger
Disgust
Sadness

Surprise: orienting response involves PPC, DLPFC, CC, as 
well as ascending norepinephrinergic and serotonergic 
connections. Happiness: right frontal cortex, the precuneus, 
the left amygdala, and the left insula

In locationist theory which structures are associated 
with sadness, anger, surprise, and happiness?
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Social or group emotions
• Social/group emotions are phenomena that link 

emotions with social cognition and social 
neuroscience

• Our self-concept is very much social
• Group memberships constitute additional inputs to 

the conceptualization of emotions
• Important values and goals of the group(s) motivate 

and cause emotions in individuals; group narratives 
and norms shape conceptualization of events/info

• Love of an ingroup, political hatred as examples
• Social identification largely determines the strength 

of the influence of a given group

Emotion regulation
• A great deal of emotional reactions are very fast; 

assessment of whether a stimulus is threatening
• Humans have the capability of regulating their 

emotions, for example, if a conditioned fear 
response would be counterproductive in a given 
context, it can be dampened via prefrontal 
cortical mechanisms

• Emotion regulation can also boost emotions, 
such as when wanting to build up anger prior to 
calling customer service of a company that has 
sold a product one is unhappy with
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Q&A learning diaries
• What are the practical implications of emotion 

research, i.e. what good does it do? Several 
lines of thought here: first the benefits of any 
basic research--- through building of knowledge 
base that then can result in practical solutions 
via very surprising ways. Second, various 
disorders in which patients have challenges with 
emotions might benefit from better 
understanding of the neural basis of emotions. 
Third, enhanced self-understanding of emotions 
might benefit individuals etc. 

Conclusions Chapter 11
• Rather than a specific structure underlying 

a given emotion, it seems emotional 
experiences are (automatically) 
constructed via interplay of neural events 

• The core processes involved might include 
core affect, detection of salience, 
assessment how the event-stimulus 
relates to bodily sensations, prior 
memories relevant to the stimulus/events, 
as well as effects of emotion-regulation
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Chapter 12

What is social cognition?

4.2.2020 34

How persons process information about 
and predict actions of others in social 
situations
• understanding and 

predicting others’ 
intentions, 
emotions, and 
goal-directed 
behaviors Im
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Is perception of social interactions 
shaped by knowledge of genetic kinship?

Kinship premium effect 
• willingness to exert more effort on behalf of kin 
vs. emotionally as close others
• behavioral demonstrations of the effect by a 

number of investigators including our 
collaborator Prof. Robin Dunbar at Oxford 
University

4.2.2020 35

4.2.2020 36

sisters seen as:

genetic
vs.
adopted

Is perception of social interactions 
shaped by knowledge of genetic kinship?
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4.2.2020
37

ISC first used by

Hasson et al. Science 
2004; first report of ISC 

of prefrontal and 

emotional regions by

Jaaskelainen et al. 
Open Neuroimg J 2008

Contrast between genetic vs. non-genetic

… N = 30
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4.2.2020 38

No differences in self-reported emotional 
valence and arousal
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4.2.2020 39

Subjective self-reports: genetic vs. 
adopted did not make any differences

after the experiment, 90% of the subjects self-reported that genetic 
relationship was not relevant to them

Implicit Association Test (IAT), wherein response times were 
recorded to “adopted sister” and “genetic sister” when paired with 
negative and positive attributes, did not reveal any implicit bias 
against adopted sister in a separate sample of 30 subjects

However, robust differences in brain activity patterns when viewing 
genetic vs. non-genetic sisters on the screen

4.2.2020 40
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Theory of Mind (ToM) or mentalizing

4.2.2020 43

Video showing examples of the type of 
ToM test used in children in whom ToM
capability emerges in ~4 years of age
https://www.youtube.com/watch?v=YGSj2zY2OEM

Simulation-Theory and Theory-Theory, also known as 

or closely related to concepts of “emotional empathy” 

and “cognitive empathy”

What is ToM?

4.2.2020 44

Schaafsma et al. TICS 2015

https://www.youtube.com/watch?v=YGSj2zY2OEM
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What is ToM?

4.2.2020 45
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Confusion about ToM is due to many publications

• treating ToM as a monolithic process, 
• referring to single brain network as underlying ToM,
• fusing together varieties of ToM

What is ToM?

4.2.2020 46
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After simulation-theory vs. theory-theory some
psychological-level distinctions of ToM: 

• Rapid fairly automatic ToM ”implicit ToM” vs. slower
more deliberate effortful evaluation of others
”explicit ToM”

• Cognitive vs. affective ToM
• Mentalizing about self vs. others
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Deconstruction of ToM

4.2.2020 47
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What are the basic constituent processes that
when combined might underlie different types of 
ToM abilities?
• Perception and valuation of socially relevant stimuli

(e.g., faces, gaze direction)
• Interpretation of interoceptive signals elicited by

socially relevant stimuli
• Memory: access to relevant semantic or conceptual

information
• Executive processes
• Motivational processes
• Causal inference

4.2.2020 48
Schaafsma et al. TICS 2015
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Mirror neurons (MNS)

4.2.2020 49

MNS first discovered in macaque ventral premotor 

area F5 by Rizzolatti et al.

• Neurons that fire while seeing an action and executing 

an action

• Some fire during/seeing holding, but not grasping, and 

vice versa

• Some only fire during goal-directed behaviors with an 

object, not when such are executed without object. 

Basic neural mechanism for coding others’ intentions

• Some neurons fire when cracking a nut, seeing 

another crack a nut, and hearing another crack a nut

Mirror neurons (MNS)

4.2.2020 50

• Some MNS code for location of the action in space
• Some MNS code actions in a view-dependent manner
• In humans, IFG and posterior parietal cortex are 

activated during observation and execution of actions
• The insula is activated both during feeling of disgust 

and when observing others who express feelings of 
disgust; the same for experienced and observed pain: 
MNS also involve emotions

• Role of MMS in ToM and empathy have also been 
implicated: could be one ToM basic mechanism

• MNS abnormalities in individuals with autism
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Key and sub- MNS regions (large and small circles)

4.2.2020 51

Jeon et al. Clin Psychopharmacol and Neurosci 2018

Autism spectrum disorders 

4.2.2020 52

• “Autism is a developmental disorder 
characterized by difficulties with social 
interaction and communication, and by 
restricted and repetitive behavior” (DSM-5)

• Specific problems with social cognition
Economic relevance 
• e.g., autism costs the UK more than heart 

disease, cancer, stroke combined (Buescher AVS et al. 
JAMA Pediatr 2014)
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Autism Quotient (some example statements)

4.2.2020 53
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Higher ISC of brain activity in neurotypicals than individuals with high functioning 
autism during viewing of a drama movie with social interactions
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Glerean et al. Hum Brain Mapp 2016

Neurotypical
controls

High-functioning 
autistic subjects

Conclusions Chapter 12
• Even a small piece of a priori information about 

the relationship between interacting individuals 
can robustly modulate social cognition of 
viewers

• Understanding the basic constituents of ToM
abilities, rather than thinking about ToM as a 
singular function

• Mirror neurons as one basic mechanism 
contributing to ToM, also empathy

• Based on neuroimaging findings, persons with 
high functioning autistic personality view drama 
movies more idiosyncratically than neurotypical
control subjets
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Chapter 13

Consciousness as subjective 
experiences

• Standard definition of being conscious = having 
subjective experiences (e.g., awake vs. in coma)
– which neural systems differentiate being conscious 

from being in coma?
• A person can perform overlearned behaviors 

without being conscious
• Overlearned performance can deteriorate with 

the involvement of consciousness
• What then happens in the brain when one is 

conscious
– Binocular rivalry as one example of a task where this 

can be studied
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Binocular rivalry
• Presenting two different pictures, e.g., a face and a 

house, to left and right eye results in the conscious 
percept alternating between the two

• Experimental subjects then, e.g., press two buttons 
when the percept changes between the face and the 
house

• Brain activity recorded during such percepts indicate 
that during the percept of face, fusiform face area 
exhibits activity, during the percept of house, the 
parahippocampal place area exhibits activity

• Brain activity matches the contents of consciousness
– a coma patient unable to move but with some consciousness 

can imagine a movement upon request and associated brain 
activity is then detected à determination of depth of coma

Levels of consciousness
• Coma: the patient is entirely non-responsive
• Vegetative state: patient goes through sleep-

wake cycle (EEG); no other signs of awareness
• Minimally conscious state: some responsiveness 

to stimuli and at times follows simple commands
• Consciousness is absent when the cortical 

metabolic activity (esp. frontal and parietal) is 
less than 40% of normal

• Loss of connectivity between brain regions is 
another hallmark sign that goes hand in hand 
with consciousness levels; especially cortical-
subcortical top-down connectivity
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Theories of consciousness
• Integrated Information Theory conscious 

experience requires integration of information 
across brain regions. Connectivity involved.

• Recurrent Processing Theory conscious 
perceptual experience arises via recurrent (top-
down) connectivity-processing in sensory areas

• Global Neuronal Workspace consciousness may 
not be equal to all content in working memory 
but needed for its manipulation; importance of 
frontoparietal connectivity lends support to this

• Higher-Order Theories requires a higher-order 
re-representation of mental states, involving 
frontal cortex.

Altered states of consciousness
• Altered states of consciousness can occur in 

patients with memory problems
– “I have just woken up”, “I cannot imagine the future, 

I’m like swimming in a body of endless water”

Consciousness 
altering effects 
of psilocybin
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Electrical stimulation
• Electrical stimulation of specific brain areas 

elicits conscious experiences that are in line with 
the known functionality of the area
– area MT: motion, FFA: faces, ACs: voices/sounds, 

emotional brain areas such as amygdala and insula: 
emotional sensations, somatosensory cortex: 
sensations of touch

• Connectivity with parietal and frontal cortical 
areas needed however for conscious 
experiences: activity in the sensory areas alone 
seems to be necessary but not sufficient

“Binding” in working memory?
• Working memory is known to depend on fronto-

parietal connectivity
• Working memory “chunks” information, for 

example, activating the concept of a cat usually 
activates multi-dimensional representations of 
the cat

• This might underlie the “binding” of different 
sensory experiences into a whole unified 
conscious experience

• Limited capacity of consciousness: only part of 
WM content as conscious experience at a time

• Other concurrent WM content “close to 
threshold” to become a conscious experience
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Meta-consciousness
• Self-awareness / thinking about myself thinking
• Lesion and gray matter density neuroimaging 

studies have suggested frontal pole (area 10) 
and precuneous as the most central regions for 
meta-consciousness

• Committing errors in performance often prompt 
for meta-consciousness, where cingulate cortical 
areas are important

• Various self-reflection tasks drive MFPC and 
precuneous; involvement of autobiographical 
memory additionally includes hippocampus

• Anterior insula involved in bodily self-experience

Evolution of consciousness

• https://www.youtube.com/watch?v=Okmkn
30D0NU

Psychol Med 2019
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Conclusions Chapter 13
• Empirical work has started to unravel the 

neural basis of consciousness
• Fronto-parietal areas and their connectivity 

with sensory regions of the brain seem to 
support conscious sensory experiences

• Additionally insula and cingulate cortex, are 
needed for meta consciousness ability 
(thinking about thinking)

• Evolution of consciousness: meta-
consciousness most recent in development of 
species 


