Remembering and
feeling

Prof Oliver Turnbull
Bangor University
Wales, UK

Eternal Suns!
of the spotless mind




Inverness
o

Aberdeen
=)

SCOTLAND
Dundee
o

Edmt())urgh

o
Glasgow

United

N[ORTHERN Kingdom
IRELAND

Isle of Man
Leeds
o

Dublin ' Live(r)pool ©OManchester
®

ENGLAND
Cam%ridge
WIALES Oxford
Bristol kondop
o
Cardiff
% Brighton 2
Southampton. ©

Goaogle

BRNr San e o TSt



, & Emotion and Brain Injury Lab




Today:

Types of memory
Brain basis

Focus on:

Episodic memory

‘feels’ most like memory
Emotion-based memory

most interest for NPSA

Links to various disorders

...Films about memory loss



Jim Kote  Kirste
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You con erase someone fi o-nyw r mind.
Getting them out of your heart is another story.

Eternal Sui
of the spotless mind

Memory loss cinema .

cinematic depictions of amnesia are consistently

Inaccurate, and usually bear no relation
whatsoever to any authentic neurological or

psychiatric condition”
Baxendale (2004) British Medical Journal

Let’s learn from their mistakes!




MULTIPLE MEMORY
SYSTEMS

Episodic memory
personal, subjective
Semantic memory

words, numbers,

names, concepts, objects...

Long Term
Memory

)
‘ Explicit

declarative

Sanantt

(words, ideas

(life events) and Concepts)

' Episodic

Semantic memory

Apples
Edible - Fruit - Stem
Seeds —Tree —Red
Round - Sweet

+ Knowledge learned over many

interactions

- Takes effort

Implicit

Non-
declarative

Procedural Emotional
(skills) conditioning

« Memory for specific events that you
have experienced

« Just happen - no effort
6




Episodic (recent) memory

Short time slices (episodes)
first person perspective
often in (visual) images
linked to spatial locations

Recollectively (re-)experienced when accessed
Support autobiography
narrative of our lives

Can be retained over long periods.
Usually subject to rapid forgetting




Ebbinghaus Forgetting Curve

Forgetting: 5 1
E 60% l
£ 40% - ‘
L 22: ! ‘ 2% | 25% | pix |

Hermann Ebbinghaus (1885)
logarithmic loss... & 5 S &,

Elapsed Time Since Learning

_—

Cognitive explanations

Trace decay

Lack of consolidation
interference

Forgetting (1.37%)
3289

Retrieval failure (cue/context dependence)

Memory (98.63%)
236420

Hugely enhanced by
attention
rehearsal




Forgetting and emotion:

Emotional things attract attention...

Emotional things are rehearsed...

Life's most stressful events in one chart
Impact score of stressful life events (100 = most stressful)

1 Death of aspouse. | 100
o o 2 Divorce N >
o o 3 Marital separation [N 65
4 Jail term | 43
5 Death of close family member [NNNEGEGEGEGEGEGN 43
. . . . . 6 Personal injury or iliness |G 53 ;
Buying a house Getting married Getting divorced Becoming a parent - Marriage [ 50 « ”
. . [ ] 8 Fired at work [N 47 ‘
U U 9 Marital reconciliation [N 45
D %? . 10 Retirement [ 45
XXXXXXX 11 Change in health of family member [N 44
RS (I 12 Pregnancy NN <O
Approaching Starting work, Round-number Death of a spouse, = Sexdifficulties | 35 9
retirement changing jobs, birthdays family member or - Gain of new family member NN 3°
losing a job close friend 15 Business readjustment [N 39



A wish to forget?

Is forgetting important?

Keeping experiences out of conscious awareness
a protective/defensive role

Originally described as ‘repression’
often now ‘suppression’ or ‘motivated forgetting’

Does the phenomenon exists at al?
anecdote versus experimental evidence

Until early 2000s...
not been tested empirically
Mike Anderson... Robert Bjork... Martin Conway...

Forgetting (1.37%)
3289

Memory (98.63%)
236420




Think/No-Think (TNT) task

Word pairs
lawn-beef, jogger-collie...
(not emotionally charged)

Facilitation
»*

Three conditions .

Think, No think, baseline :
Training and Retrieval phase o T

Think Baseline NoThink

Suppression



Mechanism

Direct suppression Thought substitution
f? Reminder Reminder
Two Processes :

Memory Substitute Memory

Figure 1.7. Direct suppression and thought substitution involve distinct
networks result in forgetting, but have differing effects on the hippocampus

Di[’eCt SuppreSSion (Benoit & Anderson, 2012;Anderson & Haslmayr, 2014)

Direct inhibiting of the unwanted memory

Thought substitution

Replace with another competing thought

May be supported by different brain regions?



SHORT/LONG/WORKING MEMORY

The (incorrect) ‘modal’ model (gateway)
Atkinson & Shlffl"ln (|968) ﬂ feegis:z é :\:r;t:;rm é lr.::rg::;rm

‘Working’ memory \ \
(Baddeley & Hitch, 1974)

‘lImmediate’ memory

|) phonological loop, audio-verbal memory ——
. o L —
2) visuo-spatial sketchpad - f o
Vil " g
Phonological Eplsodic Visuospatial
loop buffer sketch pad
In the order of seconds, tens of seconds : . -
v v '

sustained through rehearsal
capacity 7+2,4+1...
very different from the lay-use of ‘short term’

Long-term knowledge systems



‘SHORT’ VS ‘LONG’ TERM

‘Recent episodic’ memory
in the order of minutes, hours, days
sustained through semantic association
‘levels of processing’
heavily linked to emotion and meaning
a result of regular rehearsal
CapaCity substantial I'm having a hard time

dealing with my shortterm A4 .
memory loss. And, on ‘

Hi, I'm Dory! I have short term memory loss!

Hi, I'm Dory!

What psychologists call ‘long term’ top of that, I'm
having to deal
recent memory with short-term

memory loss.

What the public describe as ‘short term’...

som@&gﬁrdo;sm



REMOTE MEMORY

In the order of weeks, months, years, decades
Heavily over-learned

regular rehearsal

through semantics/meaning

Capacity enormous
the public describe as ‘long term’




e Bump = Period of Recency

Pa—

REMOTE MEMORY

20 30 40 50 60

Age at Encoding

Highly personal

depends on life circumstances and history
reminiscence bump
‘flash-bulb’ memory events (JFK,AIDS, 9-11, Brexit...)




P R E - M o R B I D V S P 0 S T_ Old memories New memories

MORBID . |
nterograde amnesia
Preserved Retrograde amnesia (= impaired formation of
old memories new memories)
i’ast Futuré
G ALY RaBA R _C K =
. = adeie P o um
Anterograde Amnesia MEMENTO

Inability to remember new information

Exposed to after the onset of brain injury.
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You con erose someone from your mind.
Getting them out of your heart is another story.

e B
PRE-MORBID
VS POST- '3
MORBID
Retrograde Amnesia

events that occurred prior to injury

most pronounced for events just prior to onset

a temporal gradient (Ribot’s law)

remote events (childhood) easier to recall
Why? Structures for retrieving information

also critical for encoding memory...

(B)

—e&- Controls (n =16)
—&- Korsakoff's (n=6)
—&— Alzheimer's (n = 8)

- 0.6

- 0.4

- 0.2

35-44

4554

55-'64

Time periods

65-'74

75-'84

Recall probability



Long Term
Memory

MULTIPLE MEMORY
SYSTEMS Eepic

declarative

’ Implicit

Non-
| declarative

Procedural memory

Emotional

conditioning

(skills)

life events) and Concapts)

£ = 4 i 1 3 ﬂ 2 ,dur‘l '
r( (words, ideas

riding a bicycle, playing piano...

MEMORY

DECLARATIVE NONDECLARATIVE

FACTS EVENTS PR SIMPLE IATIVE
(SKILLS AND CLASSICAL  LEARNING
AND PERCEPTUAL CONDITIONING
HABITS) LEARNING

EMOTIONAL SKELETAL
RESI")NSES RESI")NSES

MEDIAL TEMPORALLOBE STRIATUM NEOCORTEX AMYGDALA CEREBELLUM REFLEX
DIENCEPHALON PATHWAYS



PROCEDURAL MEMORY

Complex motor skills
riding a bicycle
playing piano...

Mirror-tracing
in profound episodic amnesia

Errors per trial




