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Cognitive Rehabilitation

- Any intervention strategy or technique which intends
to enable clients or patients, and their families, to
live with, manage, by-pass, reduce of come to terms
with deficits precipitated by injury to the brain (B.A.
Wilson, 1997).

- Rehabilitation : enabling the restoration of people
who are disabled by injury or disease to achieve their
optimum physical, psychological, social and
vocational well-being (McLellan, 1991, WHO, 2001).

Concept of Rehabilitation

~ It should be comprehensive and include prevention
and early recognition, as well as outpatient, inpatient,
and extended care programs.

» In AD,
rehabilitation goals will necessarily change over time
in a way with a trajectory of progressive impairment.

- Anticipated outcomes:

* Increased independence

= Shortened length of stay

= Efficient use of health-care system
* Improved quality of life
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Brain reserve and the prevention of
dementia

» Katzman et al. in 1988
those individuals with Complex mental
high levels of AD ettes
pathology

~» Post mortem who Bl
otherwise remained
nondemented in life had Neural and

almost double the number |~ ity i
of large pyramidal \_/
neurones throughout their
neocortex in comparison

with those who expressed
0 symptoms:

Al

S, V2lenzuela et al, Current Opinion in Psychiatry

Cognitive Reserve

~ Resilience/plasticity of cognitive
networks in the face of disruption

= Neural Reserve: efficiency/capacity of existing
brain networks

= Neural Compensation: ability to adapt
alternate networks or brain areas

Brain Damage i » Outcome

Reserve

Stern et al, Alzheimer Dis Assoc Disord 2006;20:112-1
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Cognitive Reserve

Cognitive performance

y N

(Education, Occupation)
Cognitive leisure
activities

protection + compensation

/‘

Low cognitive
reserve

Threshold for dementia

High cognitive
reserve

Neuropathology

v

P Mistridis et al, Swiss Med Wkly. 2017,147:w14407

Brain Cognitive Reserve (BCR)
due to enhanced cognitive and sensory stimulation, and

physical activity

Cognitive
stimulation

Sensory
stimulation

ann

LELE

Genetic/
environmental
modifiers

e

Physical
activity

g 002

Molecular mediators

* Epigenetics (e.g. DNA
methylation, histone
modifications)

* Activity-dependent gene
expression (e.g.
neurotrophins)

» Protein processing and
trafficking

= Signaling pathways

Cellular
mediators

* Neurogenesis

+ Synaptic plasticity
+ Synaptogenesis

+ Gliogenesis

+ Angiogenesis

Systems effects

* Network plasticity
and functional
compensation

« Efficiency of
information processing
and storage

« Connectivity and
functional redundancy

exercise (male sprague-dawley, 3

EBONF mANA |evel
[y

ESEEEEY

EXERCIEE

SEDENTANY

nan, Progress in Neurobiology 2009; 369-382
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Example of hippocampus segmentation and graphs
demonstrating an increase in hippocampus volume for
the aerobic exercise group and a decrease in volume for
the stretching control group.

A . LEFT HIPFOCAMPUS. RIGHT HIPPOCAMPUS
Hippocampus sz 532 L-/—L,‘/_l
- ™ 51 51 1
‘( J‘ 2 e il
Lﬂ ga.s 49 4
' B s i a8 1
tl-l}". b ! &7 a7 4
46 - - - ae +
Baseline Semonths . Baseline G-manths 1-year
B CaUdate N UC|e u S LEFT CAUDATE NUCLEUS RIGHT CAUDATE NUCLEUS

4 53
L3
L‘m 48 52 1

gX% | —— I ——

44 4.8
Baseling B-months 1-year Baseding &-months 1-year
THALAMUS
C Thalamus 15.00 = Exercise
ks =+Stretching
g # }
- 3
B-months Loyear Erickson K | et al. PNAS 2011;108:3017-3022

Modifiable risk and protective factors for
late-life cognitive decline.

Social policies, food supply, built er
' Health care system

Vi e

vironment, Psychosocial factors, socioeconomic status

Cardiometabolic risk factors;””
HTN, obesity, DM, dyslipi/d/_ef‘ﬁia

Genetic Z 4 ¥ d
predisposition: : _
APOE4 etc iy Late-life
Pregnancy Childhood Middle age Late life defne i
Primary prevention
Secondary prevention
_ Journal of Alzheimer's Disease 48 (2015) 35-53
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Cognitive Rehabilitation

~ Restoration of damaged function
- E AXE G 7|sE ==V T N =

~» Compensation & substitution
-HBHH2E o= 7|58 0/85H0 7| &0l
£ E45tn oix| =

What is MEMORY?

» Memory -

= internal record of some prior event or experience;

- a set of mental processes that receives, encodes,

stores, organizes, alters, and retrieves

information over time
2y
Q‘\
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Stages of Memory and Associated

Neuroanatomical Correlates

» Attention (&2 ==)

» Encoding (833

H: the levels-of-processing

hypothesis ; enhanced by a Nr of strategies

» Storage (X %))

etrleval (P1=)

Stimulus
from the
Environment

Sensory
Memory
Storage

Short-term
Memory

Storage

X e

Memory
(LTM)
Storage

Purpose — holds
sensory

Duration — lasts up
to 1/2 sec for visual;
2-4 sec for auditory

Capacity — large

Purpose — holds
perceptions for
analysis

Duration —up to 30
sec without rehearsal

Capacity — limited
5-9 units

Purpose — relatively
permanent storage
contains

Duration — relatively
permanent

Capacity — unlimited

Information not
transferred
is lost

S 2

Information not
transferred
is lost
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Overview of LTM

Varieties of
Long-Term Memory

v

ME21/ Explicit/Declarative =719/ | implici/Nondeclarative
L2171y Memory I-H o 714 Memory

Memory with Memory without
conscious recall conscious recall

I
. v

Semantic Memory Episodic Memory Procedural Memory Priming

; Learned actions
General knowledge Personal experiences o ilitie

- factual information

v — autobiographical information as to
when an-event happened

Memory Disorders

» Focal /Multi-focal:
> Gun shot.

» Diffuse:
- Hypoxia/lschemia (stroke, cardiac/respiratory
arrest)
- Korsakoff syndrome
- Alzheimers disease
- Non-penetrating head injuries (concussion-
post traumatic amnesia)
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Three general approaches to
Remediation of Memory Deficits iﬁ'f?

» To attempt to restore memory through
repetitive drill and practice (Sohlberg & Mateer,
2001)-"use it or lose it"

» To teach the person to use a strategy for
remembering desired information

» To provide a compensatory system, or

Rehabilitative Strategies and
Interventions

GUIDING PRINCIPLES RECALL STRATEGIES
= Effortful Processing = Mnemonics

= Dual Cognitive Support Cueing

= Errorless Learning Chunking

Method of Loci
Spaced Retrieval

SPECIFIC INTERVENTIONS
= Face-name Recall

Fluency Training

Semantic Impairments Michelle E. Kelly et al, Manual for healthcare

SRR == professionals working with individuals with
\& i . cognitive impairment. 2015. Jul

= Number Recall ADDITIONAL SUPPORTS

= Story Recall * Memory Aids _

= List/Object Recall = Environmental Adaptation
= Procedural Memory = Relaxation
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Memory Retraining

> Exercise and drills (H& 1t EHE )
> External aids (2|8 EXEZT AR)

- 02, 5371 LEAA
» Mnemonic strategies(7| 4™ EF Z &)
> Spaced retrieval (A|ZFX} 35|44
» Errorless learning (22 Q= st&)
> Vanishing cues (StA Q] MEIH 4 4l)

» Reminiscence (2| Ata &)

Cognitive Training Interventions
for Patients with AD: A Systematic Review

Cognitive training (CT) refers to guided cognitive exercises
designed to improve specific cognitive functions, as well as
enhance performance in untrained cognitive tasks.

Positive effects of CT on cognitive functions in healthy elderly
people and persons with mild cognitive impairment have been
reported, but data regarding the effects of CT in patients with
dementia is unclear.

Altogether, 31 RCTs with CT. A positive effect was reported in 24
trials, mainly on global cognition and training-specific tasks,
particularly when more intensive or more specific CT programs
were used. Little evidence of improved everyday functioning
Conclusions: Despite some positive findings, the inaccurate
definitions of CT, inadequate sample sizes, unclear randomization

aethods, incomplete datasets at follow-up and multiple testing
dated the results in many trials.

g ‘-_ Kallio et al, Journal of Alzheimer's Disease 56 (2017) 1349-1372

167



Listial |

TUNT 's A DEMONIC
'L MAKE SURE MNEMON\C, ‘
YOU NEVEIR F()RGET”

T

=

x

~

N

Episodic memory

Methods of memory training

Procedural memory

B

Encoding Capacities

Retrieval Capacities ‘

= errorless learning

=" mnemonics

= spaced retrieval

= cueing
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Encoding Capacitie

= errorless learning

ShAE

TR i

. '#—(error) =
HI A= &

“'Ef X 82

[ S

» 2(erronNE YHA|IZ|X| &
o

S

= mnemonics

tho] 2|2 7| (pegging)
|X] =& (loci)
f 2| 50| & (rhythm & rhyme)

F (association)

7=
. B4
o %

g

‘es2 @Y elvte?
“LEYP (%)

D 7Y Lo (0)
“o=9o m Q2 o|7Q?”"
2. 721" (0)

- 4 v A

3} (categorization)

=1
é
_DIS
O 2|3t (chunking)
(0]

F7| 2431 7| (story method)

l
- A|ZHE A A (visual imagery)

T:"2HS 7I°*°M1I,
P: ‘=

Retrieval Capacities

= Spaced retrieval
- personal information
- face—-name associations

object location

P

object naming

Interval Time
1st [0"] 45" | 1'30" (37| 6" | 12" | 247
Zd" 0" | 45" |1°30" | 3" (6] 12" | 24’

"1 130"

= Cueing
vanishing cues
- decreasing assistance

- forward cueing

. —increasing assistance
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External Aids

» Favored mode of compensation across
non-disabled and disabled population

» Means to reduce load on memory or
executive functioning so person can carry out
a task and get around cognitive impairment

» Involves teaching sets of behaviors rather
than retraining a process

External Aid Options

Generic Aids | Written
Electronic
Computer Systems

Task Specific |Key finders
Aids Car memo pads

Refrigerator pads,
grocery lists

Pill box reminders
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A 12 week Multi-center, Randomized
Trial to Assess Efficacy of Home-Based
and Group Cognitive Intervention
Programs in Mild Cognitive Impairment

X2 =3 HE Al F=orH

» MCI Z2HXFO| A A F=2 LIEFLEH= memory, frontal lobe
dysfunction, word fluency X3&}& S 2 610 X|E°Q| H|&
A

» MEH7| 52 abstract reasoning, executive functlon goal-
directed planning £2| MUtH 0ol M= 7| 2 xAxoz =
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A 38

» =5¢Y, 1€ 6 page / 30&, &7| 1&. L2
37037 123(602)
Program
v4Z3=(204, 1 session)
- SUSH FAQ| item @2 grading 0
44 33|(602) ¢t Ht= at&
— item OFC} S| A T 2F0)| CHSH tip K| A|
- T2 AOIAl A 122 HE LR, A RS0
ItAo| 48 Mz E m™7t 2t feedbackS E-=Cf.

Ct.

>

v

K=o 44
QXIuf M| StE (errorless learning)

dddged A :
: : . . X" 7|9 2F (mnemonics)
(reality orientation training)

L & =3}(categorization)

s =TT
ol _I'I 2l 2  =ol |1 Al A (mental imagery)
(attention process training) 2| X| = H(loci)
A|ZF Qtek x| 2 A=-0|8 At (face-name

association)

&1t HHE (exercise & drills)
Al oA (visual imagery)
HRIX M A4l (vanishing cues)

(time pressure management)
Orienting procedure

Pacing

SO0 E 7| (visual scanning)

Al R 7h 3| A (reminiscence)
EE (behavior X2 XFEHPQRST)

AR 2l 23
(spaced retrieval training)
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A 28/ 45-20€

. Item
Domain Total %
13 = = | 4F

Orientation 8 10 10 8 36 26.67
Memory 12 11 11 14 48 35.55
?mnt?" lobe 8 | 6 |10] 3 27 20.00
unction

Language
& related function 2 4 1 3 10 Akl
Attention 1 3 4 ] 9 6.67
¥ Isuospariat T 5 3.70

unction

36 | 31 135 100.00

4% * Memory
7%

2 * QOrientation
™ Frontal lobe function

Domain

¥ Language & related function

e ® Attention

27%
® Visuospatial function
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Learning Interventions

» Reduce the load on explicit memory, esp. episodic
memory(M=7|0f Clist £&E =QICH)

» Simplify information("H 29| tt=35})

» Distributed practice(£4HE|0 7| Y)

» Use compensatory methods-environmental adaptation
and Cues & Prompts(=12} TtA] 0]8)

» An emphasis on encoding -more beneficial(5 & 3})

» Small amounts of selected information(Z2} 7| )

» Interventions -building on preserved memory,
facilitating remaining explicit memory(EZ£ 2l 7|4 & g

e ME7|92 FXISH =T

46
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Conclusions

» Memory training should be based on
neuropsychological knowledge about the disease.

» Memory training is not simple, a set of multi-
cognitive processes

» Combining pharmacological treatment with
cognitive rehabilitation strategies may stabilize or
improve cognitive and functional deficits of patients
with cognitive dysfunctions.

» Nonpharmacological strategies should be
considered in the treatment plan of patients with
cognitive dysfunctions and their caregivers.

48
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