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Today:

* Brain Basics
* Understanding Memory Systems
* Normal Aging Brain vs Dementia

* Maintaining Brain Health



Electroencephalography - EEG
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Magnetoencephalography — MEG
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* Brain Basics Handout
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Sensory Memory
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Proust Effect




The olfactory bulb—which sends smell information from the nose to the brain
— is one of the first brain regions to sustain damage in Alzheimer’s disease
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Short-term Memory

 Capacity is developmental
* 3years— 1 bit

* 5years— 2 bits

e 7years— 3 bits

* 9years— 4 bits

e 11 years =5 bits

* 13 years — 6 bits

e 15 years — 7 bits

 15-40 -7 bits

* 40-65 -6 bits

* 65+ depends on health
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Billie’s ASU Phone Number







Typical Assessment for Working Memory

Pencils down

* Chair
* Penny

* Lamp



MY LONG TERM VS SHORT TERM

MEMORY

' OH MY GOD, | LOVE
THIS ALBUM! | KNOW EVERY
WORD OF EVERY SONG!
AS A MATTER OF FACT, |
HAVE THE ACTUAL RECORD
IN THE OTHER ROOM!
LEMME GO GRAB IT!

WAIT-
WHAT THE HELL DID
| COME IN HERE FOR?

©Brian Gordon



Long Term

Memory

Consciously recalled

Automatic

Explicit

declarative

{words, ideas

Episodic

(life events)

and concepts)

implicit

Mon-
declarative

Procedural Enmiational
(skills) conditioning

28



Explicit - Episodic memory

Think back to your earliest memory ....

Infantile amnesia?
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How do episodic memories “stick”?

Emotional Firsts

Lost tooth

Kiss
Engagement
Wedding

Job interview
Children’s birth




Working Memory Check

* Chair
* Penny

* Lamp
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Explicit - Semantic Memory

* What is this?

* Where is this located?
* Who designed it?

* When was it built?

* What is it made of?

33



Semantic Memory

Who is this?

When did he begin to make movies?

Who did he marry?

Can you name some of his movies?

What else is he famous for?
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Long Term
Memory
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Normal Aging
Brain vs

Dementia




Age-Associated Memory Impairment vs. Mild Cognitive Impairment vs. Dementia

COGNITIVE PERFORMANCE
(including memory function)

l o AGING BRAIN

ursY‘nKlﬁ

[—

Normal aging -

20 40
AGE (YEARS)

MCI = mild cognitive impairment AD = Azheimer’s disease

IWNTOA NIVad

As the brain
loses volume
with age,
individuals
experience
a decline in
memory
function.’#
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DEMENTIA

An “umbrella” term used to describe a range
of symptoms associated with cognitive impairment.

ALZHEIMER'S ‘

50%-75% e b

FRONTOTEMPORAL

o, 300, | LEWY BODIES
“ - “*' 10%-15%

MIXED DEMENTIA = >1 NEUROPATHOLOGY - PREVALENCE UNKNOWN




Mild Cognitive Impairment

* Subjective cognitive complaint

o .
Dementia: Reversible Causes

* Depression,

* Objective cognitive impairment, * Drug side effects,

* Preserved general cognition,

* Intact activities of daily living (ADL) * Vitamin B deficiency,
H * Infectious diseases,
* Normal pressure hydrocephalus,

* Metabolic disorders,

* Subdural hematoma

* Gradual onset,

* Progressive decline,
* ADL impairments,

*  Memory loss,

* Aphasia,
* Apraxia,
* Agnosia,

* Executive dysfunction

Alzheimer's
disease

* Acute onset, * Hallucinations,
* Stepwise decline, * Parkinsonism,
* Vascular risk factors, » Attention/executive
* Frontal deficits, dysfunctions,
* Neurological signs, e Visuo- spatial impairments
* Neuro imaging signs
Dementia

Vascular
Dementia

Lewy Bodies
Parkinson’s

* Early onset,

* Family history,

* Executive dysfunction,

* Disinhibition,

* Personality change,

* Aphasia (fluent/non-fluent)

Frontal-
temporal
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Brain Changes— Physical and Cognitive H
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Normal.......

* Misplacing common objects

* Not being able to produce the right word at
times

* Not remembering something you just read

* Walking into a room and not remembering
why

* Calling people, you care about, by the wrong
name occasionally
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To be concerned about

Getting lost when you’re close to home

Having a hard time following simple book or movie plots

Struggling to keep up with daily tasks like paying bills or preparing meals

Not remembering whether you’ve eaten or not

Asking the same question repeatedly

Experiencing personality changes

Friends and family express concern about your memory issues to you.



What Does the Montreal Cognitive Assessment Evaluai

The MoCA assesses cognitive abilities, including: Cognitive,
Behavioral, and
Physical
Assessments

* Multiple Data Points

Executive
function

Language
abilities

Vi = - !
) ) Animal
i{lming
\

Attention




You have 1 minute to write down
every word you can think of that
starts with the letter




A score below 15 is reason
for secondary screening.



Draw a Clock
* Paper & pencil
* 3 minutes

* Ten past ten




Mild
Cognitive
Impairment
(Numbers error
and

placement
of hands)
Score 8

Maderate
Cognitive

| mpairment
Score 4 Severe

Cognitive
Impairment
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Maintaining a Healthy Brain: The Nuns Study




A strong ability in languages may help reduce the risk of
developing dementia symptomes,

Education past and present appears to help reduce the risk of
development symptoms,

Staying physically active daily may help reduce the risk of
developing dementia symptoms,

Being part of a community where you frequently contribute
may help reduce the risk of developing dementia symptoms,

Eating a diet rich in fruits and vegetables may help reduce the
risk of developing dementia symptoms.
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Maintaining
Brain Health

Maintaining Brain Health




Short Term Memory
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Long-Term Memory

Billie & Skip’s
50t Anniversary
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Memory Loss & Hearing Loss
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. Adults with hearing loss develop a significant impairment
& © in their cognitive abilities, 3.2 yedars sooner
- than those with normal hearing.

Those with hearing loss experience a 30%+40%

greater decline in thinking abilities compared to their
counterparts without hearing loss.
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Use healthy oils (like
olive and canola oil)
for cooking, on salad,
and at the table. Limit
butter. Avoid trans fat.

N =

The more veggies —

and the greater the
variety — the better.
Potatoes and French fries
don't count.

Eat a variety of whole grains
(like whole-wheat bread,
whole-grain pasta, and
brown rice). Limit refined

\ \ WATER [ Drink water, tea, or coffee
‘| (with little or no sugar).

Limit milk/dairy

(1-2 servings/day) and

juice (1 small glass/day).

Avoid sugary drinks.

Eat plenty of fruits of all
colors.

[ ]
‘k STAY ACTIVE!

@ Harvard University

o/ The Nutrition Source

HEALTHY grains (like white rice
PROTEIN and white bread).
Choose fish, poultry, beans, and

nuts; limit red meat and cheese;

avoid bacon, cold cuts, and

other processed meats.

Harvard Health Publications

A Harvard T.H. Chan School of Public Health Harvard Medical School
3 -~
3%

&7 www.hsph.harvard.edu/nutritionsource www.health.harvard.edu

J




Stay Physically Activity

* Physical activity increases blood flow
to your whole body including your brain!!!

e 20-30 minutes per day!
Swimming
Golfing
Walking
Yoga — Pilates — Tai Chi

Gardening — Yard work — House Keeping
Lifting light weights

A.r-.uaﬂ,w..-.




Social Dancing




Social Interactions




Keep Learning

* Do new things

* Take classes

* Read new books

* Write the story of your life

Figure out your phone.....



SSSSSSS | M_q
LIVAIE

THE SCIENCE OF

MEMORY

5 The Story of Our Lives
Sanjay Gupta, MD TN a—

CXNCHIEF MEDICAL CORREAPONDENT
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Build a Better Brain at Any Age

—

v el b b e e A

69



Billie Enz

bjenz@asu.edu




