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Clinical Case Scenario

* 82-year-old female
* Slower gait
* Dual-task difficulty
e Memory complaints
* Falls
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Outline of the 15t session

e Structural and functional changes

— Nervous system: BRAIN (cognitive
function)

* Aging 2 MCl - Dementia

— Musculoskeletal system: Muscle

(sarcopenia, powerpenia)

* Aging 2MCl - Dementia

* C(linical signs



Age changes: Nervous system

HUMAN NERVOUS SYSTEM
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Age changes: Nervous system

Healthy, Human & EL 1 Aged. Human
Brain ~. & & Brain
Ef Lo

oF

* Declined brain weight / size approx. 10%

* Reduction in blood supply to the brain

 Decreases in white matter volume > grey matter

— Declines in executive function, short term memory, processing speed, ....

Harada et al., 2013



Age changes: Nervous system

White matter
Adult Aged

Axon loss

! Cligodendrocyle loss
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(Groh J, Simons M White matter aging and its impact on brain function Neuron, 2024; 113, 127-139)



Age changes: Nervous system

Healthy MCI

Neuroscie nu_!Ne_w's.:om

Figure 2.
Hippocampus and entorhinal cortex- atrophy has been associated with deficits in episodic

memory.*1
Harada et al., 2013



Age changes: Nervous system

Healthy Young Aged-Cog-impairment Healthy / Mild AD / Severe AD
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Brain structural changes

Normal Aging Mild Cognitive Impairment Dementia

Mild Atrophy Hippocampal Atrophy Severe Atrophy

* Aging - mild shrink
* MCI - hippocampus smaller
 Dementia - global atrophy



» Hippocampal Degeneration

Early biomarker

Memory encoding impaired
Severe shrinkage in dementia
Aging: volume declines, neuronal loss and reduced capacity

MCI: smaller (compared with normal aging), reduced functional connectivity (esp

posterior cingulate network)

Dementia (AD): severe reduction in hippocampal volume, asymmetrical loss (Lt. > Rt.)



» Cortical Atrophy

» Aging: frontal & temporal thinning
» MCI: medial temporal loss

» Dementia: Global atrophy

https://cdn.jamanetwork.com/ama/content_public/journal/neur/12049/noc30284f1.png?Expires=1779001433&Signat
rtS1buqrzZ~8lwc3uQ~zBCPXPyRxqt15NSN4FscyXeqCA2Pxzm~2rBTvUdS485Senl40jhaiHporh0IrJ4JXY-KvKrh5ztiFFUcIX3
PzOcDp5qj88i9WUIJKr73Pbn69M88sAdk30BkH6Q~IKqtGIII8XX~TUWGNbYUjPSMBsskLAhMqeNtKxHTEwCOfhgDHo7NLc




~ Basal Ganglia & Cerebellum

e Automaticity control * Coordination
* Impaired in dementia * Timing
* Error correction

DO1:10.1002/alz.095763

Alzheimer’s &Dementia®

BIOMARKERS THE JOURNAL OF THE ALZHEIMER'S ASSOCIATION
POSTER PRESENTATION

NEUROIMAGING

Cerebello-Basal Ganglia Functional Connectivity Differences in
Alzheimer’s Disease and Mild Cognitive Impairment



~ Basal Ganglia &

Phase

Normal

Aging

MCI

Dementia

Cerebellum
Structure

Gradual atrophy
(G.M.)

Accelerated atrophy

Rapid
shrinkage/Atrophy

Basal Ganglia

Structure

Gradual decline

initial changes

Significant atrophy

Cb-BG Connectivity

Reduced, anti-correlated

Mixed/Compensatory
increases

Severely disrupted/Reduced



Pathophysiology aspects

> Amyloid accumulation * Tau pathology

- =2 Synaptic dysfunction = Network failure

The Synaptic Cascade in Dementia Progression

Amyloid Tau Pathology Synaptic Dysfunction

Amyloid =
~ Plaque”

Amyloid Plaque Neurofibrillary Tangle Neuron Death

Amyloid > Tau Pathology »  Synaptic Dysfunction

Ahmed et al., 2018. Nature Reviews Neurology, 14(4), 217-231. https://doi.org/10.1515/revneuro-2018.23




» White Matter Integrity

 Myelin loss (aging)

Chronological Age: 58
Brain Age: 49.13
WMH Volume: 0.694cm?

* Connectivity disruption (MCl)
e Diffuse lesions (dementia)
» Network lines (connectivity)

» Aging = thinner lines
Chronological Age: 61
Brain Age: 66.97

> Dementia = broken lines WMH Volume: 14.174cm?

https://mediasvc.eurekalert.org/Api/vl/Multimedia/088755f4-e729-4423-80c8-c32539f8ac8e/Rendition/low-res/Content/Public



» Neurotransmitters
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» Synaptic Dysfunction

Early synapse loss
Reduced signaling
Network inefficiency

Ref: multiple neurodegeneration reviews



Brain Connectivity

» Hippocampus & Memory network

White Matter Integrity Declines from Aging to Dementia

» Aging: compensation T
» MCI: Efficiency
» Dementia: breakdown

Healthy Aging Dementia

Healthy Aging Dementia

— Reduced Conduction - Moderate Disconnection — Severe Disconnection

Decreasing Network Connectivity

Oschwald et al., 2019. Reviews in Neuroscience. https://doi.org/10.1515/reveneuro-2018-0098




Structural/ Pathological changes =
Functional changes

Structure:
Aging = mild shrink
MCI = hippocampus smaller
Dementia - global atrophy

N

Functions: Cognition / Motor?
Aging - Compensation
MCI - Inefficiency
Dementia - Breakdown




Cognitive function

....the performance of the mental processes of perception, learning, memory,
understanding, awareness, reasoning, judgment, intuition, and language.

APA Dictionary of Psychology

COGNITIVE FUNCTION

Define Cognitive Function

Cognitive Function refers to the mental
processes and abilities that allow individuals
to perceive, think, reason, learn, and
remember information. It includes attention,
perception, memory, language, executive
function, visuospatial function, and social

cognition and is critical for everyday life.

https://www.collidu.com/media/catalog/product/img1/1/2/1232d65fba9498909f812cad3eaea58ff960381ab333ae64a3d3fe827c7aeab4/cognitive-function-slidel.png



DOMAINS OF

COGNITION

Complex attention el
Executive function o o 9

I Executive Learning &
Learning & memory Bl sl

)))

Language 6 e

Perceptual-motor function  Language o Social Cogpnition

Perceptual-Motor

Social

https://www.linkedin.com/posts/home-care-assistance_as-your-loved-one-ages-its-common-
to-notice-activity-7220218317716824064-_bh4



COGNITIVE FUNCTION

6 Key Domains of Cognitive Function

sass. Social

Language W Cognition

Object Naming
Word Finding
Fluency

* Recognition of Emotions
* Theory of Mind

Grammar and Syntax * Insight

Receptive Language

Complex g{{g Executive

_ Perceptual-Motor
Attention Function Function

* Visual Perception

Sustained Attention Planning

Divided Attention Decision-Making * Visuoconstructional

Selective Attention Working Memory Reasoning

Processing Speed Responding to Feedback
Inhibition
Flexibility

* Perceptual-Maotor
Coordination

https://www.collidu.com/media/catalog/product/img1/b/e/bef40366d07d422616df0d393ca3
6c631€94789ca980d59e0calf75def922eb0/cognitive-function-slide3.png



Summary of Neurocognitive Changes with Age

Crystallized vs. Fluid

Declines with age?

Processing speed Fluid Yes

Attention Fluid Simple tasks- no
Complex tasks- yes

Memory Fluid Mixed

Language Crystallized > Fluid In general- no

Visual confrontation naming, verbal fluency- yes

Visuospatial Mixed Simple tasks- no
Complex tasks- yes
Executive Function | Fluid Mixed

Harada et al., 2013



Memory and Aging

MNeuroscienceMews com

Declines with age

Remains stable with age

Delayed free recall: spontaneous retrieval of information from memory
without a cue?*%°

Example:

Recalling a list of items to purchase at the grocery store without a cue

Recognition memory: ability to retrieve information when given
da cue

Example:

Correctly giving the details of a story when given yes/no
questions

Source memory: knowing the source of the learned information
Example:

Remembering if you learned a fact because you saw it on television, read
it in the newspaper, or heard it from a friend

Temporal order memory: memory for the correct time or
sequence of past events

Example:

Remembering that last Saturday you went to the grocery store
after you ate lunch with your friends

Prospective memory: remembering to perform intended actions in the
future®®

Example:

Remembering to take medicine before going to bed

Procedural memory: memory of how to do things
Example:
Remembering how to ride a bike

Harada et al., 2013




Hippocampal Volume

Vocabulary

FIGURE 3 | Shows the cognitive domains of the NIH toolbox and their

relationship with hippocampal volume. Thick, solid lines represent
significant (p < 0.05) effects. Dashed lines represent non-significant effects.

The percentage represents the effect size (percent variance explained by the
predictor variable).




+—— Cognitive Decline

Aging — MCl| -- Dementia

Normal Aging Everyone experiences slight cognitive changes during aging

Preclinical
MCI

« Cognitive changes
are of concern to
individual and/or family

= Silent phase: brain
changes without
measurable symptoms

= Individual may notice
changes, but not
detectable on tests

* One or more cognitive
domains impaired
significantly

» “A slage where the
patient knows, but the
doctor doesn't”

« Preserved activities of
daily Hving

Mild
Moderate
: Moderately
Dementia Severe
« Cognitive

impairment severa
enough to interfere
with everyday abilities

Severe

Time (Years)

—

(https://mind.uci.edu/dementia/mild-cognitive-impairment/)



Age changes: Musculoskeletal system

Musculoskeletal System

Skeleton: inc bones, cartilage,

ligaments (joints)

muscles: skeletal muscles
smooth muscles

cardiac muscles




Age changes: Musculoskeletal system

* Reduced: Bone mass / strength

- Osteoporosis =2 brittle bones

* Calcification, degenerative cartilage,
ligaments - Less flexible joint

(stiffness)

 Reduced: muscle mass (m fibre no,

Hasabksm size) = less metabolism = gaining

weight.




» Muscle structural changes

Muscle mass declines
Type Il fiber loss

Fat infiltration increases

Mitchell et al. 2012 https://doi.org/10.1113/jphysiol.2012.235788

» Neuromuscular junction

Transmission declines

Activity delay

Deschenes 2011 https://doi.org/10.2165/11538580



» Strength & Power

Muscle Fiber to Power Output
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REVIEW
Journal of Cochexia, Sarcopenia and Muscle 2018, 9: 3-19

Publizhed online 19 November 2017 in Wiley Online Library (wileyonlinelibrary.com) DOI: 10.1002/jcsm.12238

Skeletal muscle performance and ageing

Michael Tieland*, Inez Trouwborst’ & Brian €. Clark™™*

*Faculty of Sports and Nudrition, Amsterdam University of Applied Scisnces, D Meurerloan 8, 1067 S0, Amsterdarm, the Nethariands: *Ofio Musculoskeletol and
Newrologicol fnstitute [OMNI), Ohio University, 250 fnine Hall, Athens, OH 45701, USA; *Departrment of Biomedical Sciences, Ohio University, Athens, O 45701, US4;
‘Department of Geritre Medicine, Ohio Universitg, Athens, OH 45700, LS4

2+ Declined muscle mass (ageing) < Accelerated Decline in muscle mass
median decline throughout the lifespan (ageing+inactivity)
0.37% / year in women, 0.47% / year in % 1kg loss of muscle mass in 10 days
men « decline in strength: 0.3% - 4.2% per day

aged 75+ years: lost at a rate of 0.64—
0.70% / year in women, 0.80—0.98% /

year in men




Longitudinal Muscle Strength Changes in Older
Adults: Influence of Muscle Mass, Physical Activity,
and Health

Virginia A. Hughes,! Walter R. Frontera,”> Michael Wood,! William J. Evans,® Gerard E. Dallal,!
Ronenn Roubenoff,! and Maria A. Fiatarone Singh'+

'Nutrition, Exercise Physiology and Sarcopenia Laboratory, Jean Mayer USDA Human Nutrition Research Center on Aging at
Tufts University, Boston, Massachusetts.
*Department of Physical Medicine and Rehabilitation, Harvard Medical School and Spaulding Rehabilitation Hospital, Boston,
Massachusetts.

*Nutrition, Metabolism, and Exercise Laboratory, Donald W. Reynolds Department of Geriatrics, University of Arkansas for
Medical Sciences, VA Medical Center, North Little Rock.

*School of Exercise and Sport Science, University of Sydney, Australia.

<« Declined isokinetic muscle strength
Knee extensor: 14 % / 10 years

Knee flexor: 16% / 10 years

120 subjects
initially 46 to 78 years old
68 women and 52 men

reexamined after 9.7 years

Old old age presented more rapidly decline in muscle strength

Directly associated with the loss of muscle mass and muscle size



[ Athletic Training ]

Muscle Changes in Aging: Understanding
Sarcopenia

Patrick N. Siparsky, MD,*" Donald T. Kirkendall, PhD,™* and William E. Garrett, Jr, MD, PhD?"

Muscle physiology in the aging athlete is complex. Sarcopenia, the age-related decrease in lean muscle mass, can alter
activity level and affect quality of life. This review addresses the microscopic and macroscopic changes in muscle with age,
recognizes contributing factors including nutrition and changes in hormone levels, and identifies potential pharmacologic
agents in clinical trial that may aid in the battle of this complex, costly, and disabling problem.

Level of Evidence: Level 5.

Keywords: sarcopenia; aging athlete; muscle aging; SARMs
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/ HHS Public Access
i gC Author manuscript
Geriatr Gerontol Int. Author manuscript; available in PMC 2024 March 01.
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Sarcopenia-Definition Outcome Consortium-defined Weakness
and Risk of Falls: the National Health and Aging Trends Survey

John A. Batsis, MD? P, Christian Haudenschild, MS®, Rebecca S. Crow, DO €, Meredith

Gilliam, MD, MPH?, Todd A. Mackenzie, PhD¢f
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Sarcopenia vs. Powerpenia

SARCOPENIA
% Gradual loss

of muscle mass
and strength

Time
v Reduced Mobility

v Increased Fall Risk
v’ Loss of Independence

POWEPPENIA

Earlier and faster %
loss of muscle
power

v Reduced Mobiity
v Increased Fall Risk
v Loss of Independence




Skeletal muscle & Brain in health
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Skeletal muscle & Brain in health
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Sarcopenia
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DOl 10,1111/ jgs. L T206
Journal of the
American Geriatrics Society

Sarcopenia is associated with incident Alzheimer's
dementia, mild cognitive impairment, and cognitive decline

Michal S. Beeri PhD'* | Sue E. Leugrans PhD** | Osvaldo Delbono MD, PhD> |
David A. Bennett MD** | Aron S. Buchman MD**

Key Points

« Sarcopenia is related to incident Alzheimer's
dementia (AD) and mild cognitive impairment
and to cognitive decline.

« Muscle function, and not muscle mass, drives
the associations of sarcopenia with cognitive
impairment.

« Identification of granular metrics to improve
the accuracy of sarcopenia in predicting cogni-
tive impairment is merited.

Why Does this Paper Matter?

Older adults with sarcopenia are at higher risk of
developing AD and other poor cognitive
outcomes.




Home > Conferences > BESMA

News | Videos | December 4, 2024

Skeletal Muscle Loss and Dementia: What Emerging MRI

Research Reveals
Author(s) Jeff Hall

In a recent interview at the RSNA conference, Shadpour Demehri, MD and Kamyar Moradi, MD discussed new brain
MR research findings that demonstrated a link between increased dementia risk and sarcopenia with the temporalis
muscle.

Skeletal muscle loss may play a significant role in assessing dementia risk, according to new brain MRI

research presented at the Radiological Society of North America (RSNA) conference.

Utilizing the temporalis muscle as a surrogate marker for generalized sarcopenia, the study authors
reviewed brain MRI data for 621 non-demented participants (mean age of 77.3) drawn from an

Alzheimer's Disease Neuroimaging Initiative cohort. Employing a 1076.4 mm cutoff to differentiate
large and small cross-sectional area (CSA) of the temporalis muscle, the researchers noted that 488

participants had a small CSA and 131 participants had a large CSA.

“We found that the presence of sarcopenia is associated with a 61 percent increased risk of dementia
over an (approximate) median of six years,” noted lead study author Kamyar Moradi, M.D., a
postdoctoral research fellow in the Department of Radiology and Radiological Sciences at the Johns

Hopkins University School of Medicine.

Moradi K, Lu H, Zhu Y, et al. Skeletal muscle loss is associated with increased risk of dementia-related outcomes: longitudinal observational study using ADNI brain MRIs.
Poster presented at the Radiological Society of North America (RSNA) 2024 110t Scientific Assembly and Annual Meeting Dec. 1-5, 2024. Available
at: https://www.rsna.org/annual-meeting .




Brain Functions Beyond Memory
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it controls both -and movement.



 The brain does not only control memory —

it controls both -and movement.
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Aging - MCI - Dementia

Balance

Cognition
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Clinical Case Scenario

e 82-year-old female
* Slower gait
e Dual-task difficulty
* Memory complaints
* Falls




O

Executive
Function

5,

Language

Outline of the 3" session

Complex Attention 1
Learning &
Memory o
'l) ‘IEEI’

Social Cognition

O

Perceptual-Motor
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Cognitive function
— definition

— 6 main cognitive functions

MCI, Dementia
— Diagnosis criteria
— Screening tools



Structural/ Pathological changes =
Functional changes

Structure:
Aging - mild shrink
MCI = hippocampus smaller
Dementia - global atrophy

N

Functions: Cognition / Motor?
Aging - Compensation
MCI - Inefficiency
Dementia - Breakdown

Assoc. Plaiwan Suttanon




Cognitive function

....the performance of the mental processes of perception, learning, memory,
understanding, awareness, reasoning, judgment, intuition, and language.

APA Dictionary of Psychology

COGNITIVE FUNCTION

Define Cognitive Function

Cognitive Function refers to the mental
processes and abilities that allow individuals
to perceive, think, reason, learn, and
remember information. It includes attention,
perception, memory, language, executive
function, visuospatial function, and social

cognition and is critical for everyday life.

https://www.colIidu.com/media/cataIog/product/img1/1/%??&9684%'%%9%&%%%}eaea58ff960381ab333ae64a3d3fe827c7aeab4/cognitive—function—sli?el.png



DOMAINS OF

COGNITION

Complex attention el
Executive function o o 9

I Executive Learning &
Learning & memory Bl sl

)))

Language 6 e

Perceptual-motor function  Language o Social Cogpnition

Perceptual-Motor

Social

https:// ww.Iinkedin.com/posts/home-care-assistance_as-your-Ioved-one-ages-its-comnéon-

Assoc. Pl ariee ety 5720218317716824064-_bha



COGNITIVE FUNCTION

6 Key Domains of Cognitive Function

sass. Social

Language W Cognition

Object Naming
Word Finding
Fluency

* Recognition of Emotions
* Theory of Mind

Grammar and Syntax * Insight

Receptive Language

Complex g{{g Executive

_ Perceptual-Motor
Attention Function Function

* Visual Perception

Sustained Attention Planning

Divided Attention Decision-Making * Visuoconstructional

Selective Attention Working Memory Reasoning

Processing Speed Responding to Feedback
Inhibition
Flexibility

* Perceptual-Maotor
Coordination

_https://www.collidu.com/media/catalog/product/img1/b/e/bef40366d07d422616df0d393ca3
Assoc. P|aIW:BBll&IIU@IMBSOdS%Oca1f75def922ebO/cognitive-function-slide3.png 7



Mild Cognitive Impairment (MCI)

The American Psychiatry Association's Diagnostic and Statistical Manual of Mental Disorders 5th Edition (DSM-V)
in 2013 classified MCI as one of the neurocognitive disorders (NCD). It 1s characterized by a decline 1n one or more
cognitive domains, which 1s both subjectively and objectively observable. However, this decline does not interfere
with the individual's ability to perform daily activities independently. Moreover, the deficits cannot be attributed to
delirtum or other psychiatric conditions [4] DSM-V does not propose specific neuropsvchology test scores for
diagnosing mild NCD. However, 1t 15 implied that such scores would help make this diagnosis. After diagnosing the
syndrome as mild NCD, the next step 1s determining the etiology.[3] The 11th Revision of the International
Classification of Diseases (ICD 11) by the World Health Organization (WHO) 1n 2018 adopted the definition of mild
neurocognitive disorder 1n alignment with the DSM-V diagnostic critenia [4]

The American Psychiatry Association's Diagnostic and Statistical Manual of Mental Disorders 5th Edition (DSM-V) in 2013

Assoc. Plaiwan Suttanon 8



Mild Cognitive Impairment (MClI)

Cognitive complaint
|
Not normal for age
No dementia
Cognitive decline
Essentially normal functional activities

| Amnestic MCl ‘ ‘Nmmmnesﬁc MEIl
|
I

| i
MCliCriteria | Amnestic MCl| | Amnestic MCI

| [ ] .
: Nonamnestic MCl| | Nonamnestic MCl
Key Symposium | Single domain | | Multiple domain

Single domain | | Multiple domain |
v '

Mild neurocognitive disorder

MCI due to AR 1 I‘ I‘ 1

- Uncertain | ___No or conflicting AB or MRl or FDG-PET ortau
+ | : + '
- Intermediate | Plus biomarker for AR  OR MBI or FDG-PET or tau
.} g = ——" ]
- High __ PlusbiomarkerforAB  AND  MRIor FDG-PET or tau.
| . '
Prodromal AD | Plus biomarker for AB or tau/Ap |
Assoc. Plaiwan Suttanon 9
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Dementia

A clinical syndrome due to underlying brain disturbance:

{ @ World Health
%&‘,_'fig Organization

a® Health Topics v

e

Espafiol

il
it

Dementia

...an acquired decline in memory and in at least one other cognitive function
sufficient to _ in an alert person

WHO...a syndrome—usually of a chronic or progressive nature-leads to

deterioration in cognitive function (beyond usual ageing). It affects memory,

thinking, orientation, calculation, learning capacity, language, and judgement

Assoc. Plaiwan Suttanon



Definition of Dementia

o World Health Organization (WHO) Definition: Dementia is an umbrella term,

a syndrome, usually of a chronic or progressive nature, in which there is a

deterioration in cognitive function beyond what might be expected from

normal aging. It affects memory, thinking, orientation, comprehension,

calculation, learning capacity, language, and judgment
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Dementia: WHO

Key facts

¢« Currently more than 55 million people have dementia worldwide, over 60% of whom live in low-and
middle-income countries. Every year, there are nearly 10 million new cases.

« Dementia results from a variety of diseases and injuries that affect the brain. Alzheimer disease is
the most common form of dementia and may contribute to 60-70% of cases.

« Dementia is currently the seventh leading cause of death and one of the major causes of disability
and dependency among older people globally.

« In 2019, dementia cost economies globally 1.3 trillion US dollars, approximately 50% of these costs
are attributable to care provided by informal carers (e.g. family members and close friends), who
provide on average 5 hours of care and supervision per day.

« Women are disproportionately affected by dementia, both directly and indirectly. Women experience
higher disability-adjusted life years and mortality due to dementia, but also provide 70% of care
hours for people living with dementia.



¢ 722 World Health

$8 ) organization ~ Health Topics v Countries v Newsroom v Emergencies v

Overview

Dementia is a term for several diseases that affect memory, thinking, and the ability to perform daily activities.
The illness gets worse over time. It mainly affects older people but not all people will get it as they age.

Things that increase the risk of developing dementia include:

ﬂ- age (more cormmon in those 65 or ::}Iderm

¢ high blood pressure (hypertension)
¢ high blood sugar (diabetes)

e being overweight or obese

e smoking

e drinking too much alcohol

¢ being physically inactive

¢ being socially isolated

( depression. /




A It e e
impairment.

ALZHEIMER’S
50% -75%

20% - 30% LEWY BOY
10% - 25% FRONTOTEMPERAL

10% - 15%
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Dementia: WHO

Physical Psychological Social Economic

Key figures

People living with dementia Dementia-related deaths Top ten cause of death

55.2 million 65% 7th

peaple currently live with dementia of people dying of dementia-related deaths are women leading cause of death

+ In 2019, the total global societal cost of dementia was e DALYs from Alzheimer's disease have more than e In 2019, Alzheimer's disease and other forms of dementia
estimated to be US$ 1.3 trillion doubled between 2000 and 2019. ranked as the 7th leading cause of death.

Assoc. Plaiwan Suttanon 15



Dementia:; THAILAN D s

Older people (60 years and over) 2 12.4% (Male 9.8%,
Female 15.1%)

Aged 60-69 2 7.1%

Aged 70-79 2 14.7%

Assoc. Plaiwan Suttanon
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Common symptoms and problems

Depends on: types and stages of the disease

 Marked loss of memory for recent events:
o Losingitems
o Getting lost in previously ‘familiar’ places

o Missing appointments
* Loss of ability for abstract thought, planning and doing complex tasks:

o Trouble with cooking, paying bills, driving

o Can’t understand books, movies or news items

Glenn Brynes, Dealing with dementia, Baltimore, Maryland http://www.ncpamd.com/dementia.htm




Common symptoms and problems

Difficulty finding common words and names:

o  Substitution of approximate phrases

o  Misidentifying people

o Use of “empty phrases” (e.g. you know, that thing)

o Less coherent speech

Difficulty inhibiting behaviour:

o Impulsivity

o  Thoughtless comments

o social inappropriate behaviours

o  “Sundowning” symptom: a worsening of function in the evening hours

o  “Wandering”: the urge to walk about or leave the home

Glenn Brynes-Dealing with dementia, Baltimore, Maryland http://www.ncpamd.com/dementia.htm




Common symptoms and problems

Physical declines:

o Balance and mobility dysfunction -> high risk of falling
o Functional impairment

o Impaired gait

o Poor bladder or bowel control

o Weight loss

Ferrini A, Ferrini R, 2000. Health in the later years, 3¢ ed. Boston



Signs and Symptoms of Dementia

Dementia symptoms vary by type, but the most common
cognitive and functional changes include:

1. Cognitive Symptoms
2. Behavioral and Psychological Symptoms

3. Motor Symptoms



Signs and Symptoms of Dementia

1. Cognitive Symptoms:

- Memory Loss: Difficulty remembering recent events, conversations, or tasks,
especially in Alzheimer’s disease.

- Executive Dysfunction: Impaired problem-solving, planning, and decision-
making, often associated with frontotemporal dementia.

- Language Deficits: Difficulty finding words, naming objects, or understanding
speech, commonly seen in frontotemporal and Alzheimer's dementia.

o Visuospatial Abilities: Difficulty navigating familiar environments, judging
distances, or recognizing objects, particularly in Lewy body dementia.

- Attention Deficits: Reduced ability to focus, shift, and maintain attention, which
is prominent in vascular dementia.

- Disorientation: Individuals may become confused about the time, place, or even
their own identity, especially in later stages.

- Impaired judgment and decision-making: problem-solving challenges, reduced
ability to plan and organize



Signs and Symptoms of Dementia

2. Behavioral and Psychological Symptoms:

- Personality Changes: Apathy, disinhibition, or irritability (often observed
in frontotemporal dementia)

- Hallucinations and Delusions: More common in Lewy body dementia,
where visual hallucinations occur frequently

- Mood Disturbances: Depression, anxiety, and agitation are common
across all types of dementia

- Sleep Disturbances: Disrupted sleep-wake cycles



Signs and Symptoms of Dementia

3. Motor Symptoms:

- @Gait Disturbances: Unsteady walking, frequent falls, and postural
instability are commonly seen in advanced stages of dementia,
especially in vascular dementia and Lewy Body Dementia



Cognitive Contributions to altered physical performance (Balance, Gait, Falls)

. Key Points:

- Cognitive processes such as attention, executive function, and memory are
essential for gait and balance

- Cognitive impairments in dementia lead to gait variability, postural
instability, and increased fall risk

- Evidence: Dual-task testing (e.g., "Stops Walking While Talking") predicts
falls in dementia patients




Physical Contributions to Dementia

. Gait and Balance Impairments:

- Dementia is associated with slower gait speed, impaired
rhythm, and increased variability.

. Research evidence:

o Studies show that gait variability is linked to cognitive decline in
dementia.

- Walking speed can serve as an indicator of cognitive function
and dementia risk.




 The brain does not only control memory —

it controls both -and movement.
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Dementia: Assessment:

- Neuromuscular examination
- Physical and Functional status

- Mental State and Cognitive Function

Neuromuscular examination
— Rigidity
— Bradykinesia

— Tremor

Assoc. Plaiwan Suttanon
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Dementia: Assessment:

- Neuromuscular examination
- Physical and Functional status

- Mental State and Cognitive Function

Physical and Functional status
— ADL

— Complex ADL, Instrumental ADL
— Gait and Balance

— Risk of falling

Assoc. Plaiwan Suttanon
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Dementia: Assessment:

- Neuromuscular examination
- Physical and Functional status

- Mental State and Cognitive Function

 Mental state and Cognitive function

— MMSE (Thai, 2002), TMSE
— MOCA

— The Mini-Cog assessment

Assoc. Plaiwan Suttanon
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* Mental state and Cognitive function
— _ 11. Visuoconstruction : NRaRUATHANWUETEWwImALIiE (1 Azuu)

Taey (mo.zne) anwloalsuniwitiaei

— MOCA

— The Mini-Cog assessment

Cognitive Domains Assessed:

1. Orientation RmnTUTeN
2. Registration AsILLTIINNAUAdR (cut-off point) THawdeihirwlisdnfinafmuruannoreag s
3. Attention and Calculation SRR
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6. Visuospatial construction e S a : =14 s Bcn o
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 Mental state and Cognitive function
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 Mental state and Cognitive

function

— MMSE (Thai, 2002)

— The Mini-Cog assessment
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 Mental state and Cognitive function

— MMSE (Thai, 2002), TMSE

— The Mini-Cog assessment
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 Mental state and Cognitive function

STEP 1 STEP 2
— MMSE (Thai, 2002), TMSE | s b | _
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Cognitive screening tools
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Screening /Assessment Tools for Cogitive Function. not fo diagnosis!

. Key Common Screening Tools: (Thai)

o Mini-Mental State Examination (MMSE): Assessment of orientation, memory, and
attention

o Montreal Cognitive Assessment (MoCA): Screening for mild cognitive impairment

o Abbreviated Mental Test (AMT): Tests orientation, memory, visuospatial ability, and
verbal fluency

o Mini-Cog Test
o Trial-Making Test

o Clock Drawing Test




1. Mini-Mental State Examination (MMSE)

Cognitive Domains Assessed:

o Orientation

o Registration

« Attention and Calculation

e Recall

« Language

o Visuospatial construction
Procedure:

« The MMSE consists of a series of tasks such as repeating a list of words, following simple commands,
and copying geometric figures. The total score is out of 30, with higher scores indicating better
cognitive function

Interpretation:

o Scores:
o 24-30: No cognitive impairment
o 18-23: Mild cognitive impairment
o 0-17: Severe cognitive impairment

« Sensitivity and specificity: MMSE is widely used for screening dementia, but it is less sensitive than
MoCA for detecting MCl

Folstein, M. F., Folstein, S. E., & McHugh, P. R. (1975). "Mini-mental state: A practical method for grading the cognitive state of patients for the clinician." Journal of Psychiatric Research.



2. Montreal Cognitive Assessment (MoCA)

Cognitive Domains Assessed:

« Executive function

« Visuospatial ability

e Memory

« Language (verbal fluency)

o Attention

o Orientation

o Calculation

« Abstraction (category)
Procedure:

« The MoCA is a 10-minute test that includes tasks like drawing a clock, naming animals, repeating a
sequence of numbers, and recalling words. It has a total score of 30, where higher scores indicate better
cognitive function

Interpretation:

« Ascore below 26 is suggestive of cognitive impairment, particularly mild cognitive impairment (MCI) or
early dementia

« Sensitivity and specificity: MoCA is particularly sensitive in detecting MCl (90%) and can distinguish
between MCI and Alzheimer’s Disease (AD) with a specificity of 100%

Nasreddine, Z. S., et al. (2005). "The Montreal Cognitive Assessment, MoCA: A brief screening tool for mild cognitive impairment." Journal of the American Geriatrics
Society.



3. Abbreviated Mental Test (AMT)

Cognitive Domains assessed:

©)

O O O O

Orientation to time and place

Attention and immediate memory

Remote memory

Language and comprehension (follow simple commands)

Recognition and registration

5-10 minutes and consists of asking the 10 standard questions

Score of 8-10: Normal cognitive function (no significant impairment).

Score of 6-7: Mild cognitive impairment, further assessment may be needed.
Score of <5: Indicative of cognitive impairment; this score warrants a more
comprehensive assessment for dementia.



Cognitive Domains Assessed:

e Memory

o Executive function

« Visuospatial skills

Procedure:

« The test consists of two parts:

o Three-Word Recall: The examiner provides three unrelated words (e.g., “Apple, Table, Penny”),
and the patient is asked to recall them after completing the clock-drawing task.

o Clock Drawing: The patient is asked to draw a clock showing a specific time (as in the CDT)
Interpretation:
o Scoring:

o 1 point for each word recalled correctly.

o 2 points for a correct clock drawing (correct numbers and placement of hands).

o A total score of 0-2 indicates possible cognitive impairment, while 3-5 suggests a lower
likelihood of impairment
Validity:

« The Mini-Cog is a rapid and reliable screening tool, with high sensitivity (76-99%) and specificity (89-
93%) for detecting dementia in older adults

Borson, S., et al. (2000). "The Mini-Cog: A cognitive 'vital signs' measure for dementia screening in multi-lingual elderly." International Journal of Geriatric Psychiatry.



Cognitive Domains Assessed:
« Executive function

« Processing speed

o Attention

« Cognitive flexibility (task-switching)

Versions:
o TMT Part A: Assesses visual attention and processing speed.

o TMT Part B: Adds a component of cognitive flexibility by requiring participants to alternate between
numbers and letters.

Procedure:

o TMT Part A: The individual is presented with a sheet containing numbers (1 to 25) randomly scattered
across the page. They are instructed to draw lines to connect the numbers in ascending order as
quickly as possible.

« TMT Part B: The individual must alternate between numbers and letters (e.g., 1-A-2-B-3-C) in the
correct sequence as quickly as possible.

Interpretation:

« Time taken to complete each part of the test is recorded.
o TMT Part A typically takes less than 40 seconds to complete in healthy individuals.
o TMT Part B should take less than 90 seconds.

« Longer completion times may indicate difficulties in cognitive flexibility, attention, or processing
speed. Significant delays in TMT Part B are often observed in patients with cognitive impairments such
as dementia, traumatic brain injury, or executive dysfunction.

Reitan, R. M. (1958). "Validity of the Trail-Making Test as an indicator of organic brain damage." Perceptual and Motor Skills.



Cognitive Domains Assessed:
« Visuospatial ability

« Executive function

o Attention

« Memory (indirectly)

Procedure:

o Theindividual is instructed to draw a clock on a blank sheet of paper, place the numbers in their
correct positions, and then draw the hands of the clock to indicate a specific time (e.g., “10 past
11”)

Interpretation:

« Normal Performance: A correctly drawn clock with appropriately placed numbers and clock hands
at the correct time.

o Abnormal Performance: Impairments may include incorrect number placement, wrong sequencing
of numbers (e.g., 1 through 12 in non-sequential order), omission of numbers, or incorrect clock
hand placement.

o Mild Cognitive Impairment (MCI) and early-stage Alzheimer’s Disease patients often exhibit
subtle errors in visuospatial and planning abilities

Validity:

« Studies have validated the CDT as a useful tool for screening for dementia and cognitive
impairment, with sensitivity ranging from 67-80% for detecting cognitive decline

« The CDT is often used in combination with other tests (e.g., MMSE) to improve diagnostic accuracy

Shulman, K. I. (2000). "Clock-drawing: Is it the ideal cognitive screening test?" International Journal of Geriatric Psychiatry.
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Cognitive Contributions to altered physical performance (Balance, Gait, Falls)

. Key Points:

o Cognitive processes such as attention, executive function, and memory are essential
for gait and balance

o Cognitive impairments in dementia lead to gait variability, postural instability, and
increased fall risk

o Evidence: Dual-task testing (e.g., "Stops Walking While Talking") predicts falls in
dementia patients



. Gait and Balance Impairments:

o Dementia is associated with slower gait speed, impaired rhythm, and
increased variability.

o Motor deficits, such as muscle weakness and altered posture, contribute to
functional decline and mobility issues.
. Research evidence:
o Studies show that gait variability is linked to cognitive decline in dementia.

o Walking speed can serve as an indicator of cognitive function and dementia
risk.



Gait and Balance Assessments
e Common Tools:
o Timed Up and Go (TUG) Test: Assesses mobility and balance

o Dual-Task Paradigm: Measures the impact of cognitive tasks on gait and postural
control e.g. TUG

o 10-Meter Walk Test: Evaluates gait speed, variability, and symmetry

e Clinical Implications:

o Slow gait speed and variability are predictive of cognitive decline and fall risk in older
adults with dementia



Timed Up and Go (TUG) Test
Domains Assessed:
e Mobility
e Balance
e Functional gait

e Cognitive-motor coordination (in dual-task variant) | Py

Procedure: m
e The participant starts seated, stands up, walks three meters, turns around, walks back, and sits down. The test is timed.

e Dual-task variant: The participant performs the task while simultaneously counting backward, naming animals, or holding an
object.

Interpretation:
e Scores:
o Under 10 seconds: Normal mobility
o 10-20 seconds: Fair mobility, requires assistance

o Dual-task performance: A marked decline in performance during the dual-task version may indicate cognitive impairment, as
those with dementia often struggle to perform dual-motor or cognitive tasks while walking.

Podsiadlo, D., & Richardson, S. (1991). "The Timed Up and Go: A test of basic functional mobility for frail elderly persons." Journal of the American Geriatrics Society.



Dual-Task Paradigm
Domains Assessed:
e Attention
e Executive function
e Postural control
e Gait control
Procedure:

e Participants perform two tasks simultaneously, such as walking while answering questions or performing a cognitive
task (e.g., subtraction by 3s, naming animals). The performance on both tasks is measured.

Interpretation:

o Dual-task interference: A significant reduction in performance on either or both tasks indicates cognitive and motor
deficits, particularly in those with dementia.

e Poor dual-task performance has been associated with higher risk of falls in elderly populations.

Shumway-Cook, A., et al. (1997). "The effect of a cognitive task on balance during walking in healthy young and older adults." Journals of Gerontology.



percent dual-task effect (DTE%)

correct response rate (CRR)

Percent dual-task effect (DTE%)

TUG

CRR

Timed Up and Go (TUG) Test — Dual task

DTE% in TUG duration
_ TUG — Cog (seconds) — TUG (seconds)

TUG (seconds)

x 100%

CRR number of correct answers

Time (seconds)

DTE% in CRR
_ CRRunder dual task — CRR under Cog — single

CRR under Cog — single

x 100%




10-Meter Walk Test (10MWT)
Domains Assessed:
e Gait speed
e Stride variability
e Balance
Procedure:

e The participant walks 10 meters at a comfortable and fast pace. The middle six meters are timed to eliminate
acceleration and deceleration effects.

Interpretation:
e Gait speed:
o >1.0 m/s: Independent in most activities, lower risk of falls
o < 0.8 m/s: Increased risk of falls and functional decline
o < 0.7 m/s: High risk for hospitalization or care facility placement

e Studies have shown that slow gait speed correlates with cognitive decline and dementia.

Bohannon, R. W., & Andrews, A. W. (2011). "Normal walking speed: A descriptive meta-analysis." Physiotherapy.



Physiological Profile Assessment (PPA)
Domains Assessed:
e Balance
e Strength
¢ Reaction time
e Proprioception

e Vision

Procedure:

e The PPA involves five subtests that evaluate different physical abilities
related to fall risk: vision, proprioception, reaction time, knee strength, and
balance using a force platform.

Interpretation:

e The composite PPA score indicates the individual's fall risk. A lower PPA score N
indicates a lower risk of falling. This tool is also useful in assessing fall risk in I R
older adults and those with cognitive impairments. '

Lord, S. R., et al. (2003). "Physiological factors associated with falls in older community-dwelling women."
Journal of the American Geriatrics Society.

https://www.researchgate.net/profile/Stephen-Lord-2/publication/23489631/figure/fig5/AS:202861649633285@ 1425377394273/The-short-
form-Physiological-Profile-Assessment-tests-A-Visual-contrast-sensitivity-B_W640.jpg



« Summary:

o Dementia significantly impacts both cognitive and physical functions,
particularly gait and balance.

o Assessment tools like MoCA, MMSE, and gait and balance assessments are
essential for evaluating and managing these impairments.

Clinical Implication
. Key Message:

o Regular gait and cognitive assessments should be integrated into
physical therapy for dementia patients.




v" A quiet setting

v' Trained healthcare professional, follow instructions

v Ensure the patient is comfortable and able to hear or understand instructions
v Ask the patient each of the questions one at a time

v Allow the patient time to answer

v" Avoid stressful situations
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Balance * Aging / MCI / Dementia * Falls

Balance

c Cognition




Clinical Case Scenario

e 82-year-old female
* Slower gait

* Dual-task difficulty

* Memory complaints




Outline of the 2" session

* Postural and Balance Control
— mechanism
Balance — involved systems
* Sensory
* Motor
* CNS - Cognition
— responses

Cognition

* Impaired balance and FALLS

— aging
— impaired cognition (MCI,
dementia (AD))




Balance and postural control

e ...isacomplex entity that requires cooperative interaction

among many body systems...

* Aims of balance and postural control

— Postural orientation: “the ability to maintain an appropriate

relationship between the body segments, and between the body and

the environment for a task”

— Postural stability: “the ability to control the COM/COG in relationship

to the BOS”



Balance and postural control

....Is @ complex entity that requires cooperative interaction

among many body systems...

Feedback control
- reactive response
- influenced by sensory feedback to modify
movement response

-----------------------------------------
- "
......
e
e
.

............ Central Nervous System
Perception Plannin
Sensory Inputs o/ Bl \otor Outputs
Organisation Response
/7 N
Feedforward control

- pre-planning response
- influenced by previous experience and task
characteristics

Suttanon, PhD thesis, 2011
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System approach:

* Complex interaction of systems and higher level process

Systems Model of Postural Dévelo[é T

T on

Ivanenko, Gurfinkel, 2018; Woollacoott, Shumway -Cook



Balance and postural control

* Essential components

— Musculoskeletal components (e.g. biomechanical
relationship of body segments, musculoskeletal

properties)

— Neural components incl. sensory, motor, higher-

level neural process (CNS)



Balance and postural control

* 3 most important sensory systems

— Vision: movement of the head and the body

relative to the surroundings

— Somatosensory (incl. proprioceptive and tactile

senses):orientation of the body segments to each

other and to the support surface

— Vestibular: responds to movement relative to gravity
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Individual sensory systems:

£
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" CNS
e Integration

Proprioception P . ™
* Vision Biomechanical
 Somatosensory constraints
* Vestibular Mechanoreception-

Movemenls
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e

https://www.semanticscholar.org/paper/Postural-control-and-the-effects-of-multi-sensory-
Baldursdottir/ad043925ff2bd774a18e7fa3234302446c5286eb/figure/0

[nformation
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Reactive postural response

Anticipatory postural adjustments

https://www.researchgate.net/profile/Alessandro-Zampogna/publication/342041596/figure/fig1/AS:903781260726272@1592489652095/Physiology-of-balance-A-
The-visual-system-provides-information-on-the-surrounding.png



/17777

—

F I

Reference values
(internal
representation)

Four Main Components:

Postural

Sensory inputs Postural reactions e
anticipation

O
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Central organization of postural control

Postural Wﬂﬂ'ﬂl Movemenl control
Feedforward
control of
I—Balmm posture
Mullisensory lL ous Rl
inputs

A L %‘———-‘J‘ Head I—Il——-b
"ﬂlh L] 1
i ml y _ : : Local feedback
Labyrinthe i .
eomelry, Posfural | | :
Proprioception |——1>1 Yoot tia, L Trunk
vortially, - networks : Local feedback
Cutaneous suppo . :

]
]
SR reference + :
Graviceptors frame) :
I
: Local feedback
Feedback control 4
of posiure s :
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Postural Control.... Allows us to:

Maintain a variety of positions
Loose and regain midline —
displacements

Move from one position to
another

Functional independently in a
changing environment

Postural control

Postural control emerge from
an interaction of the individual,
the task with its inherent
postural demands, and the |
environmental constraints
postural actions.

Task

postural control

Individual

https://www.google.com/url?sa=i&url=https%3A%2F%2Fslideplayer.com%2Fslide%2F5287924%2F&psig=AOvWaw26Y91Tft7-
k1QjldwobCtx&ust=1675854382500000&source=images&cd=vfe&ved=0CBAQjRxqFwoTCliYqp6ig_OCFQAAAAAJAAAAABAD

O
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How Postural Control works.....

« Within the PERSON...
Sensory inputs & processing system. (b/w E & P)
Motor planning & execution system. (b/w P & T)
Influence of other systems.

Person .
+ Execution

* Sensory of task
processing &

motor planning

Task




Balance and postural control:

* Body alignment: to minimize the effect of

gravity on the COG of the body

* Muscle tone/ postural tone



Balance and postural control:
during perturbation

* Types of perturbations jzi j®

=
= = o
i ;‘)

— Self-perturbation

— External perturbation

e Expected perturbation

AAAAA

* Unexpected perturbation
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P

Balance and postural control

e ...isacomplex entity that requires cooperative interaction among many
body systems...

Determination - Choice of
of body position " | body movement
l‘ ------- + ---------------------- l ------------ \I
| ;
I Compare, select Select and adjust cNs |
: and combine senses muscle contracfile pattern | integration :
J

Vestibular

]

i Ankle 1: Thigh ¢ Trunk
i system

!

L] >
N FFFEFEFE M

sensation muscles §: muscles muscles
------------------ T-----’ 7/.{.------‘.'C...----m&:.-¢u---l"'"'l"'"‘/-/ll-----l‘
Environmental | Generation of
inferaction | body movement
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Lifespan changes in postural control.

Postural stability across the
lifespan for planar path length

https://doi.org/10.1038/s41598-022-26934-0
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Paic 1

Domains of age-related changes in the neuromotor
system controlling postural and manual tasks

Structural

Deterioration
changes

Behavioral
changes

Papegaaij, Selma & Taube, Wolfgang & Baudry, Stéphane & Otten, Egbert & Hortobagyi, Tibor. (2014). Aging causes a reorganization of cortical and spinal control of posture. Frontiers in aging neuroscience. 6. 28. 10.3389/fnagi.2014.00028.
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Postural control

@ Feedback control
- reactive response components affected by
- influenced by sensory feedback to modify
movement response Ag| ng
............. Central Nervous System ..
Perception Plannin
Sensory Inputs P ./ _ g/ Motor Outputs
Organisation Response
Feedforward control

- pre-planning response
- influenced by previous experience and task
characteristics

Figure . Balance and postural control's components and mechanisms
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Vestibular:

Somatosensory:
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Sensory systems

Older Eye

* Vision:
* Acuity
* Contrast sensitivity
* Depth perception

Lens becomes ez
yellowed, cloudy © I sensitive
FADAM.

https://www.limamemorial.org/TransAdam/doc/graphics/images/en/23248.jpg

Erdinest, N.; London, N.; Lavy, I.; Morad, Y.; Levinger, N. Vision through Healthy Aging Eyes. Vision 2021, 5, 46. https://doi.org/ 10.3390/vision5040046

LI I I D I e I e e




S

Sensory systems

* Somatosensory:

Osteoarthritis

Healthy knee joint

Hypertrophy and spurring of
bone and erosion of cartilage

FADAM.

* Sensory receptors less
sensitivity

* Decreased sensations
sensitivity (proprioception,
pain, pressure, vibration)

* Slow reaction time

https://ssl.adam.com/graphics/images/en/17103.jpg

LI I I D I e I e e




S

Sensory systems

e Vestibular:

oy Lo W e
hitps:ffaww.express.co.uk/life-style/health/831809/feeling-dizzy-
spells-sick-vertigo-tinnius-menieres-disease

Degeneration of vestibular receptors
Decreased vestibular nerve function
Increased Reliance on Compensatory
Mechanisms

Changes in vestibular reflexes
Increased Vestibular disorders

prevalence (i.e. BPPV
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e AN
VR

Central Nervous System

Nerve conduction velocity: slow
Sensory perception: slow / decrease

Sensory integration / organization /
adaptation: decrease (altered sensory
situations)

Anticipatory / Adaptation process
Dual task conditions (esp, cognitive &
postural tasks)

—----\

{ SENSORIMOTOR l
I INTEGRATION

S5
-

Vestibular &

SERS
system @;) \—————I
Visual SENSORY MOTOR
system INPUT & OUTPUT
. RN
Proprioceptive /:;‘_H
system
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Execution system

* Muscle: strength, endurance
e Joint: ROM, Flexibility, stiffness

e Cardiovascular limitation

| | o |
& 7} | Head forwand

z Lordosis
[ | Hip flexion
W {

f
f‘ | Knee fiexion
N

b
h
3

SENSORIMOTOR
INTEGRATION

oy

. _ A
Vestibular -« 5‘{&)

system
. ¢l NN BN BN - Neuromuscular
Visual SENSORY f MOTOR —
system OUTPUT

INPUT I .

¥ “\‘_‘

; _—

Proprioceptive pr-N
system

Shumway Cook, Woollacoott, Motor control.
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S

Neuromuscular system: changes in quiet stance

Non-challenging situation

* Very small declines (increase sway velocity
in older (3%):

*  Much smaller stability limitation (LOS)

* Higher risk of falling (esp. in situations
standing on small BOS)

Vestibular - 4:;3
system 2)

Visual @ SENSORY

system
Propriocepti g An
prioceptive PN
system

SENSORIMOTOR
INTEGRATION

&
-

INPUT .

Shumway Cook, Woollacoott, Motor control.
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Neuromuscular system:
changes in motor strategies during perturbation

* Increase using hip strategy than ankle
strategy (e.g. ankle muscle weak, impaired
proprioception)

* Increase time of muscle response

synergies (longer latency, longer reaction
time)

Shumway Cook, Woollacoott, Motor control.

~ Quads ONI

TA ONI

i ]. \
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Neuromuscular system:
Adaptation to changing tasks / environments

* Higher postural response amplitudes
during small perturbation in unstable older

adults

* Higher postural response amplitudes
during increased perturbation in older
adults (both stable and unstable)

Shumway Cook, Woollacoott, Motor control.

100" [] vA
@ soa
B voa

YA: young adult

SOA: stable older adult

UOA: unstable older adult

%Max GA: Maximum Gastrocnemius capacity (standing
on toes)

B5: backwards perturbation at 5 cm/s

B 5cm/s B10cm/s B
40cm/s




Landmark publication of World Falls Guidelines

30 SEPTEMBER 2022

The World Guidelines for Falls Prevention and Management for RNt la ke s e R s s

Older Adults: A Global Initiative were published today in Age Fa"s Prevention
and Management
for Older Adults

and Ageing, the scientific journal of the British Geriatrics

Society. These guidelines were developed by the World Falls
Task Force, which assembled 96 multidisciplinary experts .
_ _ ; _ : A Global Initiative
from 39 countries across five continents, with representation

from 36 scientific and academic societies.

Find out more:
#WoarldFallsGuidelines ; ; _
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Scope of Problem

World Guidelines for

Falls Prevention and Management
for Older Adults

RECOMMENDATIONS were developed from a worldwide multidisciplinary group of experts and stakeholders
consisting of 11 topic-specific working groups (WGs), 10 ad-hoc WGs,and a WG including older adults’ perspectives.
OBJECTIVE: to provide a framework and expert recommendations to healthcare and other professionals working with
older adults on how to identify, assess risk, and manage falls.

PREVALENCE OF FALLS IN PREVALENCE OF FALL- ESTIMATED MEDICAL COST FALLS CAN BE PREVENTED
FALLS IS THE OLDER ADULTS RELATED INJURIES IN 2020

Serious Injuries
18%

18T $66.7 Billion

Non-seriaus Injuries

Falls lead to 50% of all injuries, 30% of death due to falls are
including 18% of serious injuries, For both fatal and non-fatal falls preventable
with 2% resulting in hip fractures

Leading cause of injury and World’s estimation of geriatric
injury death in older adults fall rate
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Salariet al. , Journal of Orthopaedic
Journal of Orthopaedic Surgery and Research (2022) 17:334

https://doi.org/10.1186/513018-022-03222-1 Surgery and Research

SYSTEMATIC REVIEW Open Access

. ®
Global prevalence of falls in the older

adults: a comprehensive systematic review
and meta-analysis

Nader Salari', Niloofar Darvishi?, Melika Ahmadipanah®, Shamarina Shohaimi* and Masoud Mohammadi® @

Table 2 Prevalence of falls in the older people of the world according to different continents

P ™\
Continents Number of articles Sample size F Begg and Mazumdar ( Prevalence % (95% Cl}) \
test
Asia 48 164,593 99,4 0.210 25.8(95% Cl 22.1-29.9)
America 32 36,513,725 93,9 0.109 27.9(95% (1 224-34.2)
Eurape 16 57,533 99.5 0964 23.4(95% Cl 158-33.2)
Africa 2 2695 86.3 254 (95% Cl 205-31)
Oceania & 2044 794 0573 \ 34.4 (95% C| 29.2-40) )
. >
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Age-related health conditions affected Postural control n Balance

'J | Age-related health conditions
11 |8 affected Balance................
» B ?

LN

https://img.freepik.com/premium-vector/dementia-alzheimer-people-elderly-persons-with-memory-loss-disorientation-age-changes-brain-men-women-with-mental-disease-cognitive-disorder-vector-
confusion-characters-set_533410-4021.jpg?size=626&ext=jpg&ga=GA1.1.1880011253.1699488000&semt=ais
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Populations

approx. 18% of individuals younger than age 45 years

approx. 25% -----=-==-mmmm-" e 45-65 years

approx. 30% of community-dwelling older people (> 65 years)
Greater in Older people with health conditions: stroke, PD, dementia

100

older people people with people with people with people with
stroke Parkinson's pelio dementia
disease
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PE Systematic Review

i" frontiers | Frontiers in Medicine PUBLISHED 06 January 2023
pol 10.3389/fmed.2022.1019094

®) Checfor updatos Risk factors for falls among
community-dwelling older
adults: A systematic review and

Technion Israel Institute of

meta-analysis
Vahid Rashedi,
University of Social Welfare and

Rehabilitation Sciences, Iran Ying Li*!, Lingyu Hou®, Hanping Zhao', Rongrong Xie*, Yue Yi*

Jaquelini Betta Canever, Z ; 5o
Federal University of Santa and }(laorong Dlngﬁ

Catarina, Brazil i} ) - _

®* Risk factors: age, female gender, fear of falling, history of falls, unclear

vision . and balance disorders
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FIGLIRE 2
A forest plot for the association between falls among community-dwelling older adults. (A) Dementia. (B} Age. {C) Femate.
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Odds Ratio Odds Ratio
Study of Subgroup __log[Odds Ratiol SE_Weight IV, Random, 95% CI IV, Random, 95% Cl
Almada 2020 1320956 004317 17.9% 3.75[3.44, 4.08] b
Ji 2012 0751416 0.172664 16.7% 212,51, 2.97] -~
Qin 2006 0.35977 012567 17.3% 1.431.12,1.83) -
Shi 2013 0542324 0101619 175% 1.72[1.41,2.10] -
Shi 2016 0.35977 012567 17.3% 1.43[1.12,1.83] i
Supakan 2021 3404193 0367086 134% 30091465 61.79) —
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Heterogeneity: Tau®= 0.39: Ch*= 168,48, df= 5 (P < 0.00001): P=97% :nm ﬂ=1 1 1=u mu:

Test for overall effect: 2= 3.91 (P < 0.0001) Favours [control] Favours [experimeantal]

Fear of falling: OR 2.82
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History of fall : OR 3.22
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Vision unclear: OR = 1.56
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& forest piot for the association between fails among community-dwelling older adults. (&) Fear of fatling. (B) History of falis. (C) Vision Unclear
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FIGURE 4
A forest plot for the assaciation between falts among community-dweling older adults. (A) Depression. (B) Osteoporosis. (C) Balance disorder.

Balance disorder : OR = 3.00
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Brain Functions Beyond Memory
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* The brain does not only control memory —

it controls both -and movement.



 The brain does not only control memory —

it controls both -and movement.

. = e w = o ' f
© avoaduszuunidudou © mwhldiainvies €  auesmivau 2 stuulng

AawRImnateiv s “is7” ;i i (
- Tsaduad = IsaAr1us @ COGNITION | MOTOR / FUNCTION

ansAn (Thinking) A L ANUAn . mstadouln
A5 Anu e =
: - paaubm

, ms3ug (Perception) duntisraansyinauvasduas
o * NS4
mseinauls =
| (Decision-Making) AU = A 1 du m;
asiadoulvs vy Cognitive Function ! sl L
(Movement) 78 apaszuuil “faulusduotinalnddon”

o o © 0o e

Complex Attention Executive Function Learning & Memory Language Perceptual-Motor Social Cognition

| anuaula ASIURLLAS mMsiSuuuazaudn a1 mssufuazmsindoulmy | wednssumedonu
nseaauls
’ IJ J\..I
i
=P Il
"'.-"\'.'
|| dee: IBEN: ERGHRNH MaEN: AI8EN9: fI0EN:
- andoriudsivh « Mausutunau - Boudddbai - WA + Suffimma/ssue « Wilepnsunigau
+ wivenuaula » uilym * Aumemsni - e + Ussanumn-iia-vin + s WAy
« hirenuwindne * MIUANNARNSSY « lindoudsfinerh + asffodvaa + nsaduazaiauln « fhugduitud
- —
| e Cognitive Decline - Movement Impairment
Cognitive Domain 4 wadomsiiu/nsiadoulvn
Attention } Wuuandeaing, duvy, Buvaauas
- Executive | Dual-task ug, @uthas, daduladiag
Memory | waen, Fudums, Tdulananiu

MsIUYDsaNDY wademsiadoulun
(Cognitve Domains ﬁaﬂao) (Motor / Function) Perceptual-Motor | ASNSIRIUE, WA, 1BueEy



Impaired Cognition = Motor control shift

* Automatic - Cognitive control



Epidemiology of Falls in Dementia

® 42% of older people with mild to moderate AD (community
dwelling)

® 60% of older people with dementia (resi-care)

® 70-80% of older people with dementia (psychogeriatric
nursing home facility)

® 5 times more likely to be institutionalized in fallers with

dementia

Assoc. Plaiwan Suttanon
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Incidence and Circumstances

Sen Citizens Residential Care | Dementia Overall
apartments (n=156) Specific RC (n=314)
(n=89) (n=69)
Walking
+/- aids 35% 56% 31% 45%
Standing
24% 7% 19% 14%
Rising /
Sitting 26% 30% 46% 32%
down
Sitting /
Lying 15% 7% 4% 9%




Risk factor for falls in people with dementia

Table 1

Risk Factors for Falls in Older People with Dementia

Risk factors shared with cognitively intact || Risk factors specific to older

older people, with particular relevance in people with cognitive impairment
older people with dementia and dementia

Postural instability (impairment of gait Wandering

and balance)

Medication—particularly psychotropics Agitation

Neurocardiovascular instability Perceptual difficulties

(orthostatic hypotension)

Environmental fall hazards

Visual impairment

Assoc. Plaiwan Suttanon 46



Gait and balance changes with dementia

Tahle 2

Gait and Balance Impairments in Older People with
Dementia*®

Gait impairments in older people
with dementia*

Slower walking speed
Reduced step frequency
Shorter step length

Increased postural flexion

with dementia*

Increased double support time
Increased sway path
Increased unsteadiness

Impaired oneftwo leg balance, eyes
open/closed

*Compared with age- and sex-matched controls/corrected for age and sex.

Assoc. Plaiwan Suttanon




Gait / balance changes with dementia

Balance / Walking

® an automatic motor behaviour
® [nvolving higher brain function

The level of cognitive function involvement:

® New actions
® Re-adjust and modify old programme

Assoc. Plaiwan Suttanon
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Balance changes with dementia

FIG. 1. Typical center of pressure paths of a healthy elderly (HE)
subject and an Alzheimer’s disease (AD) subject during the single and
the dual tasks.

Assoc. Plaiwan Suttanon
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Balance: Static

= Greater sway in altered sensory conditions’
" Sensory organisation

" Motor outputs responses

1 Chong R. K, Horak F. B., Frank J., Kaye J. (1999). Sensory organization for balance: Specific deficits in Alzheimer's but not in Parkinson’s disease. The Journal of Gerontology. Series A, Biological Sciences and Medical Sciences, 54(3): M122-8.

Assoc. Plaiwan Suttanon
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TABLE 2 Comparisons between AD and age- and sex-matched comparison group

Participants with AL,

Cutcomes [Signihcance Values) Comtrads, Mean (495% Cl) Mean (45% Cl) P Efkect Size
1, Static balance (Bonferroni, P = 0,035 = 01)
Balance sway (part of PPA) 124 58 (9315156 00) 173,15 (136, 18-210.13) LLER 058
mCTSIB_EO, degreessec” 024 (0.21-0.26) 0.31 (025-0.36) 0.006" —
mCTSIE_EC, degreesisec 033 (025-0.37) 044 0240535 2 .58
mi- TSLB_EOF, degreesfsec 05 10,54-1.04) LA% (097-1.95 0.5 .60
miTSIB_ECF, degrees/sec™ 266 2.04-1.27) 411 (327-4.95) {006 —
2. vmammic balance
2.1 Dvmamic one-leg stnce (7 - (0.05)
Step test (worst leg), steps 15.96 (14 84-17.08) 13,60 (12.46-14.74) {004 0.84
22 Dymamnic bilateral stance (feet apart pogibion) (Bonferroni 2 - 0054 = 0.012)
Functional reach, cm 3140 (23633440 26,78 (2. 31-249325) 0,005 .52
LOS_MVL, degrees/sec 335 2.56-3.54) 287 (240-1.33 0. 147 .41
LS MEE, % LOS houndary B2 BB (79 665604} 67,32 (61.97T-T266) (P 1.44
LS DL, TASS (T2.19-T6 59 6130 (6. T2-H628) {0 (" 1.42
3. Gait, mobility, and function
4.1 Single task_not imvolving turning (Bonferrom, & 0052 = 0017)
Walk across_speed, am/sec 802 (51 .75-64.24) A2 (35 80-44.60) 0. 000" 1.32
Walk across_step length, cm 47 68 (42 55-52.82) 4,96 (30.30-3961) 0.000" 1.04
Walk across_step width, cm 1554 (14 20-16,E8) 1532 (13.84-1721) 901 {401
3.2 Hingle task_imwhing turning (Bonferron 2 - 0058 = 001 7)
TG, secs 1189 (10.40-12.85) 1504 (1 TI-T627) {3, (P 1.08
Step Chuick Turn_time (worst performance), secs 1.79 (157201} 591307411 1, (" 108
Step Cuick Turn_Sway (worst performance ), degrees 3590 (M 67-43.12) 4537 (4. TT-51.87) 0.001" 0.97
1.3 hal task (Bonferroni P~ 0052 = 0025)
TUG twith manual tazk), zecz 1306 (11.495-14.23) 1740 (15.35-1945) 0,000 1.
TUG (with cognitive task), secs” 1456 (13.22-15.90) 2152 (18.82-2481) 0.001" 1.44
34 Sitostand (Bonferron £ 00508 = 0017)
Timed chair stand, secs’ 1054 (%.70-11.37) 11,39 {1 22-1256) L[ B4 | 0.1
Sit-to-stand _rising index, % body weight 1664 (145015 35) 14,53 {12.92-16.74) 0,155 .40
Sit-to-stand_sway velocity, degrevs/sec 465 (4.32-4.97) 1,95 (352-4.45) 0018 0,68
A, Muscle strength (2 - (05)
(uadriceps muscle strength (part of PPA), kg 23.15 (19 52-26.48) 1876 (15.80-21.72) (P 0.57
3, Reaction time (Bonferroni £ < 00572 = 0,025)
Hand reacton time ipart of FPA), meecs 20188 (263, 06319, 75 351,53 (305, 60200, 45) 032 .02
Keaction time (from LOS test), secs 056 (057-1,100 L& (1.11-1.38) IR T b 0,85
B, Human Activity Profle 6320 (38 906750} 4732 (41, 55-5010) {000 1.2
T, Falls risk (Benferroni P - 002 = 0 025)
FROFP-Com score 052 (5, 13-7.41) 13.68 {11.73-1563) . 1.70
PEA tolal score 0.71 (0.26-1.16) L6T (112223 0007 0,78

(Continued on next page)
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People with Dementia (mild to moderate AD)...

" Anhigher falls risk

=  |mpaired balance and mobility (since early stages)
* reaching, leaning tasks
* stepping, turning tasks
* altered sensory information (less stable surface/eyes closed)
* single and dual tasks

®  Balance screening (mild to moderate AD)

* the Functional Reach test
* the Step Test
* the Timed Up and Go test: Single / Dual tasks

" Balance exercise program

Assoc. Plaiwan Suttanon
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The Impact of Mild Cognitive Impairment on Gait and Balance: a
Systematic Review and Meta-Analysis of Studies using
Instrumented Assessment

Lindsay Bahureksa', Bijan Najafi'27, Ahlam Saleh®, Marwan Sabbagh®, David Coon®, Jane
Mohler'-2, and Michael Schwenk!2:6

Eligibility Screening Identification

Included

Records identified through
database searching (n=3072)

|

through other sources (n = 56)

Additional records identified

|

Records screened after duplicate removal (n=2169)

5

Full-text articles assessed
for eligibility (n=213)

Records excluded (n=1956)

Studies included in
qualitative synthesis (n=14)

b4

Studies included in
quantitative synthesis (n=14)

Full-text articles excluded, with
reasons (n=187)

MCI criteria not met (n=19)
Dissertation/thesis (n=3)
Duplicate (n=1)

Neurological conditions (n=2)
No isolated MCI results (n=32)
Not in English (n=2)

Not original article/no data (n=6)
Poster abstract (n=72)

No instrumented assessment
(n=50)

Results not able to be used in
meta-analysis (n=12)

Figure 1.

Flowchart of the process of initial literature search and extraction of studies meeting the

inclusion criteria



Summary of included studies involving gait in MCI versus CHI groups

Study Study Characteristics Instrumented Instrument Significant gait
(number, mean age Assessment results in MC1
Yefemale) grmlp*

Beauchet et Criteria: Winblad et al. (2004)  Walking at usual pace GAITRite Gold T gait velocity

al.[21] 2011 CHI: n=21, 70.3 years Walkway (length:  variability in a-MCI

Beauchet et
al.[20] 2013

Boripuntakul
et al,[22]
2014

Choi et
al,[23] 2011

Gillain et
al,[11] 2007

a-MCl: n=15, 73.3 years,
42.9%

na-MCI: n=21, 70.6 years,
26.7%

Criteria: Winblad et al {2004)
CHI: n=44, 74.5 years, 63.6%
MCI: n=39, 73.6 years, 38.5%
AD: n=33, 79.2 vears, 63.6%

Criteria: a) Petersen et al
(2001), b) MMSE = 24, c)
MoCA < 26

CHI: n= 130, 71.0 years,
66.7%

MCI: n=30, 70.6 years, 66.7%

Criteria: CERAD-Korea
CHI: n=6, 71.6 years, 33.3%
MCI: n=7, 72.9 years, 42.9%
AD: n=10, 77.2 vears, 60%

Criteria: a)cognitive disorder
with no major impact on ADL.
b)CDR=0.5, c)MMSE=24
CHI: n=14, 73.5 years, 21%
MCI: n=14, 72.9 years, 21%
DEM: n=6, 73.7 years, 9%

Walking at usual pace
Walking at fast pace

Gait initiation and walking
at usual pace

Gait initiation and walking
during counting dual task

{backwards by 7)

Walking at usual pace
{25 meters)

Single-leg balance test
Single-leg balance test
with dual task
{countdown from 50)
Pull test

TUG test

TUG test test with dual
task (countdown from 50)

9.72 meters)

GAITRite Gold
Walkway (length:
9.72 meters)

GAITRite system
(length not
reported)

Tri-axial
accelerometer,
right foot

Locometrix® tri-
axial
accelerometers

No change in gait
velocity variability for
na-MCl1

No change in STV at
normal walking
velocity

'STV at fast walking
velocity

*swing time of 1%/20d
step, both tasks

"step length
variability of 1%t/27d
step, both tasks

T Btride time

Single Tasking: + pait
symmetry

Dual Tasking: + stride
frequency, gait
velocity positively
correlates with MMSE
score



Montero-
Odasso et
al,[17] 2012

Montero-
Odasso et
al[25], 2014

Muir et
al,[18] 2012

Mascimbeni
etal[27],
2015

Criteria: Winblad et al (2004)
CHI: n=25, 71.5 vyears, 88%
MCI: n=43. 75.1 years, 54%

Criteria; Petersen (2004)
aMCI: n=42, 77.3 years. 42%
naMCI: n=22, 74.2 vears, 64%
CHI: n=35, 70.4 years, 83%

Criteria: Winblad et al (2004)
CHI: n=22, 71.0 years, 88%
MCIL: n=29, 73.6 years, 59%
DEM: n=23, 77.5 years, 61%

Criteria: a)MMSE, b)digit
span/Corsi span test, ¢) short
story recall, d) attention and
visual search

CHI: n=10, 72.0 years, 40%
MCI: n=13, 76.0 vears, 15%

Gerontology. Author manuscript; available m PMC 2018 January (1.

Walking at usual speed
Walking with dual task
{counting backward from
100 by 7)

Walking with dual task
(naming animals)

Walking at usual speed
Walking with dual task
(counting backward from
100 by 1)

Walking with dual task
(counting backward from
100 by 7)

Walking with dual task
(naming animals)

Walking at usual speed
Walking with dual task
{counting backward from
100 by 1)

Walking with dual task
(counting backward from
100 by 7)

Walking with dual task
(naming animals)

Walking at usual speed
Walking with dual task
(phonemic fluency)
Walking with dual task
{short story recall)
Walking with dual task
(Counting backward by

GAITRite System
(length: 6 meters)

GAITRite System
(length: 6 meters)

GAITRite System
(length: 6 meters)

Gait laboratory
(length: 12
meters), STEP 32
Gait analysis
system

All assessments:

» gait velocity, Tgait
variability, Tstride
time

v gait velocity

All dual tasking:
+ gait velocity, Tstride
time, 1STV

Phonemic fluency
dual task: Tdouble
support time, « gait
velocity

Counting backwards
dual task: Tdouble
support time



Study Study Characteristics Instrumented Instrument Significant gait

(number, mean age Assessment results in MCI
1)
Tarnanas et Criteria: Winblad (2004) Walking at usual pace GAITRite system  All conditions:
al[26], 2015  aMCI: n=635, 72.6 years, 62% Walking with dual task {length: 10 »velocity, Tcoefficient
CHI: n=76,70.1 years, 63% {counting backward from meters) of variation

DEM: n=86, 76.6 years, 63% 100 by 1)
Walking with dual task
{animal naming)

Verghese et Criteria: Petersen et al (2001).  Walking at usual pace GAITRite system  a-MCI and na-
al,[24] 2008  Winblad et al (2004) {length: 4.572 subtypes vs CHI: +
CHI: n=295, 79.3 years, meters) gait velocity, «stride
62.4% length, Tdouble
a-MCI: n=54, 82.6 years, support time
48.1%
na-MCI: n=62, 1.5 years,
70.9%

F
Compared to an age-matched cognitively healthy control group, if present in the study

Abbreviations: T, increased: |, decreased; a-MCI, amnestic mild cognitive impairment; ADL, activities of daily living; | CDR, clinical dementia
rating; CHI, age-matched cognitively healthy individuals; DEM, dementia including Alzheimer’s Disease; MCI, mild cognitive impairment; na-
MCI, non-amnestic mild cognitive impairment; STV, stride time variability; TUG. Timed Up and Go:



Gait Velocity, Counting Dual Task {7's)
Study | - | d (85% CI) %, Weight
Montero-Odasso 2012 . .21 (-1.75, 0.68) 58.09
Muir 2012 - 151 (-2.14, -0.88) 41.01
Overall Sl 1,34 (-1.74,-0.83) 100.00
Q=0.49, p=0.48, 2=0% t
-2 -1
d
Gait Velocity, Counting Dual Task (1's)
Study | - i d (95% Cf) % Weight
Gillzin 2000 = . -1.40 [-2.23, -0.57) 1025
Muir 2012 —_— -1.03 (-1.62, -0.44) 2039
Nascimbeni 2015 - 076 (-1.62, 0.08) 9.70
Tarnanas 2015 —fi3-- 0.83 (-1.17. 0.48) 5967
Owverall B -0.92 (-1.19, 0.66) 100.00
C=1.81, p=0.81, 2=0% |
-2 -1
d
Gait Velocity, Animal Naming Dual Task
Study | - f d (95% CI) % Webght
Montero-Odasso 2012 - -0.99 (-1.52, -0.47) 24.84
Muir 2012 =- -1.22 (-1.82,-0.81) 1849
Tamanas 2015 —.— 083 (-1.17, -0.48) S56.67
Ovarall B 084 (-1.20,-0.68) 100.00

Q=1.25, p=0.54, 2=0%
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Outline of the last session

e Structural and functional changes

— Nervous system: BRAIN (cognitive
function)

* Aging 2 MCI - Dementia

— Musculoskeletal system: Muscle
(sarcopenia, powerpenia)

* Aging 2MCl - Dementia

* Clinical signs
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Risk factors

Risk Factors for Cognitive Decline

There are several risk factors for Alzheimer's disease and other causes of dementia. Research suggests
approximately 50% of Alzheimer’s disease cases may be related to these modifiable risk factors:
1. Type 2 diabetes
. High blood pressure
. Midlife obesity
Smoking
Depression

Little or no mental activity

N e oA e N

Little or no physical exercise



Figure 1. Relationship schematic among physical performance, cognitive function, falls, and HRQOL in the
elderly. Note: Physical performance level and cognitive function fall simultaneously with age. These phenomena
raise the risk of falls and represent factors lowering HRQOL. Abbreviation: HRQOL, health-related quality of
life.

Ikegami et al., 2019



Smoking

Fewer years of
education
Male living alone
gender
MCI risk
factors
Diabetes Hypertension

Rural residence Hyperlipidemia

Cerebrovascular
disease

FIGURE 1
Risk factors for MCL Risk factors for MCI are very similar to Alzheimer's disease.



Diabetes

Hypertension

Aerobic Exercise

FIGURE 2
Aerobic exercise reduces the risk of MCI. Aerobic exercise reduces the risk of diabetes and hypertension.



COGNITIVE FUNCTION

Ways to Improve Cognitive Function

v

LY

Stress

Physical Exercise Healthy Diet Management

Cognitive Training
This is a sample text This is a sample text This is a sample text This is a sample text

that you can edit. that you can edit. that you can edit. that you can edit.

Seep Interaction

This is a sample text This is a sample text

that you can edit. that you can edit.

https://www.collidu.com/media/catalog/product/imgl/f/4/f42a51eef9926e78de53ba22e1d4
3eec37a7e6984943747ee04ea59f855986da/cognitive-function-slide5.png
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| Dementia |




Package of interventions for

Rehabilitation

Module 3

=
£

/ Organization



6.2 Content of the Package of interventions for rehabilitation

for dementia

Overview of the interventions for rehabilitation in dementia

Functioning interventions
Assessments" Interventions®
Mental/ —+ Cognitive stimulation®
cognitive Assessment of cognitive function® :
functions co training®
Fhrnhhearmt_mnpf
Provision and training in th
products for cognition®
Assessment of sleep d bancat p Pe ilored activities®
Problems with Assessment of problems with behaviour ———p Behavioural interventions®
behaviour linel, agitation)®
Person-tailored activities”
P of speech functions® » _Speech therapy"
language and
communication of i ; tion skills training:
L Provision and training in th f assistiy
ar
cognition®
Dysphagia Assessment of swallowing® y Swallowing therapy®
management
Pain Assessment of pain® » ferral to ialized service®
managemant
Psychological support®
Sexual of Lf ions and i to speci g
functions intimate relationships®

and intimate
relationships

[cont]

Motor
functions and
mobility

Assessmeonts”

Assessment of muscle functions®
Assessment of balance®

Assessmant of gait pattern and walking®

Assessment of mobility (incl. fall risk)®

—

—

I

Interventions®

Muscle-strengthening exercises®
Balance training:®

Mobility training®

Functional positioning®

Provision and training in the use of assistive
products for mability®

Exarcise and Assessmont of exercise capacity” ——p Aerobic exercises”
fitness
Activitios of Aszessment of activities of daily living —F ADL training®
daily living (ADL]®
Cognitive rehabilitation (incl. prompting and
Provision and training in the use of assistive
products for self-care®
Modification of the home environment®
Interpersonal Aszessment of interpersonalinteractions ———F  Psychosocial interventionss
interactionsand  and relationships®
ralationships
Lifestyla Assessmant of lifestyle risk factors® —— Education and advice on healthy lifestyle®
muodification
Soll- Assessmant of sell-management skills” —b Education, advice and support for sell-
managemant ' management of the health condition®
Career and Assessmant of carer and family needs* — (}umnrlljmﬂyu'nnﬂngandmhpnrtﬂhu.
family support mrmmﬂwﬂﬂﬂ*

See Annex 1 for definitions of azsessments and imenventions.

People with dementia at all levels of severity.
People with mild and moderate dementia.

Carers and family members of people with demertia at all levels of saverity.



Interventions for the prevention and treatment of secondary conditions
related to dementia

Assessmants® Interventions®

Antidepressants=d
Assassment of mental health [depression,

nxiety, emotional dist b
ALty G distass) Psychological therapies (incl. cognitive

behavioural therapy®

Physical exercise training®

Stress management training®

lli—‘Jl

Assessment of nutritional status® Nutritional management™

5 Bee Annex 1for definitions of assessments and interventons.

b People with demeantia at all levels of severity.

£ People with dementia and moderate 1o severa deprassian,

¢ Medicines are included in WHO Model List of Ezsential Medicines (94,



Motor functions and mobility

Overview of the resources required for rehabilitation in dementia

Functioning interventions

Target: Muscle power functions

Assessment of muscle |Zl 20 - « Treatment table
functions - Handheld dynamometer
PRM physician
Muscle-strengthening |Zl 20 - - Treatment table + Occupational therapist
exercises - Exercise mat - Physiotherapist
« Weights
« Resistance bands

« Resistive exercise putty

Target: Involuntary movement reaction functions (balance)

Assessment of balance |Zl 20 - « Timer
« Measuring tape

PRM physician

: i rapist
I + Physiotherapist
< opecialist medical practioner/

Balance training M 20 - « Balance board/cushion
« Exercise mat
« Timer

» Occupational therapist

+ Physiotherapist




Motor functions and mobility

Exercise and fitness

Session Material resources
Intervention time OreHpniDne ;
(mins) Assistive products Equipment Consumables (rehabilitation specialists)
Target: Gait pattern and walking
Assessment of gait pattern IZI 30 - - Timer - Physiotherapist
and walking - Measuring tape

Gait training IZ[ 30 -

« Canes/sticks/tetrapod

- Rollators

= Walking frames/walkers
- Metronome

= Mobile mirror

= Training stairs

« Physiotherapist

Target: Mobility

Assessment of mobility |Z[ 30 -

- Timer

- Nursing professional
- Occupational tharapist

« Physiotherapist

Mobility training |Zl 30 -

- Exercise mat

+ Mursing professional
- Dccupational therapist

« Physiotherapist

Functional positioning IZ[ 10 « Adapted seating
« Adaptive wheelchair seating
(front table, hand plate, tray

= Pillows
- Foam rollers/wedges

» Mursing professional
+ Decupational therapist

- Physiotherapist

table)
Provision and training 30 + Canes/sticks/tetrapod - Measuring tape - + Mursing professional
in the use of assistive |Zl - Rollators + Occupational therapist
products for mobility « Walking frames/walkers - Physiotherapist
Target: Exercise tolerance functions
Assessment of exercise 30 - - Timer - | Physiotherapist F
capacity IZI - Cycle ergometer (arm or leg) - Specialist medical practitioner/
+ Heart rate monitor PRM physician
Aerobic exercises IZ[ 30 - = Timer - « Physiotherapist

- Cycle ergometer (arm or leg)
- Heart rate monitor




Session Material resources

Activities of daily living

Occupations
Intervention time : i
(mins) Assistive products Equipment Consumables (rehabilitation specialists)
Target: Activities of daily living (ADL)
Assessment of ADL 30 - « Utensils for activities of daily - « Nursing professional
living 5 i ist
+ Physiotherapist '
ADL training IZ[ 30 - « Utensils for activities of daily - + Nursing professional
living - Occupational therapist
- Assistive products for toileting - Physiotherapist
+ Adapted eating and drinking
products
- Assistive products for dressing
Cognitive rehabilitation 60 - « Simplified mobile phone - + Occupational therapist
(incl. prompting strategies, - Memory aids + Psychologist
compensatory strategies for - Time management praducts
memory, time management) « White board
Provision and training IZ[ 30 « Assistive products for toileting - - « Nursing professional
in the use of assistive - Adapted eating and drinking - Occupational therapist
products for self-care products . Physiotherapist
« Assistive products for dressing
Modification of the home 60 « Handrail/grab bars « Measuring tape - Signage l Physiotherapist l
environment |Zl + Ramps, portable . upational therapist
Target: Interpersonal interactions and relationships
Assessment of 30 - - - « Nursing professional
interpersonal interactions + Occupational therapist
and relationships - Psychologist

« Specialist medical practitioner/
PRM physician

Interpersonal interactions and relationships

Psychosocial 80 - - - + Nursing professional
interventions - Occupational therapist
« Psychologist
« Social work and counselling
professional



Lifestyle modification

Self-management

Intervention

Target: Healthy lifestyle

Session
time o
{mins) Assistive products

Material resources

Equipment

Consumables

Occupations
(rehabilitation specialists)

Assessment of lifestyle
risk factors

IZIQG

- Measuring tape
- Scale weight

- Dietitian and nutritionist
+ Nursing professional

- Occupational therapist
+ Psychologist

« Specialist medical practitioner/
PREM physician

Education, advice and
support for healthy
lifestyle

« Information materials (e.g.

flyers, brochures|

- Dietitian and nutritionist
« Nursing professional

- Dccupational therapist
« Psychologist

+ Specialist medical practitioner/
PRM physician

Target: Self-management

Assessment of self-
management skills

30 -

 Mursing professional

« Occupational therapist

+ Psychologist

- Specialist medical

« practitioner/PRM physician

Education, advice and
support for the self-

management of the health

condition

Iz-ﬂ-B -

« Information materials (e.g.

flyers, brochures)

« Dietitian and nutritionist

+ Nursing professional

+ Occupational therapist

- Peer counsellor

« Psychologist

« Specialist medical practitioner/
PRM physician




Interventions for the prevention and treatment of secondary conditions related to dementia

Session Material resources HAtORE
Intervention time {o"ha" i) -
{rins) Assistive products Equipment Consumables rehabilitation specialists
Assessment of mental 60 - - - - Psychologist
health - Specialist medical practitioner/
PRM physician
Antidepressants 5 - - « Antidepressants « Specialist medical practitioner/
= PRM physician
E Psychological therapies 60 - - - « Psychologist
£ lincl cognitive behavioural
E therapy)
ysical exercise training - + Timer . - Physiotherapi
2 Physical ise traini 30 Ti Physioth ist
« Exercise mats
« Resistance bands
« Weights
- Cycle ergometer {arm or leg)
Stress management 30 - - - - Psychologist
training
Assessment of nutritional 20 - + Scale weight (wheelchair - - Dietitian and nutritionist
g status accessible) « Mursing professional
% + Measuring tape - Specialist medical practitioner/
E PRM physician
E Mutritional management 30 - - = Nutritional supplements + Dietitian and nutritionist
lincl. monitoring of - Nutritional diary - Nursing professional
hydration)

« Specialist medical practitioner/
PRM physician

PRM: physical and rehabilitation medicine.
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SUMMARY OF

RECOMMENDATIONS

Weilght
management

Physical activity
interventions

Interventions for mid-life overweight and/or obesity may be offered to reduce the risk
of cognitive decline and/or dementia.

Quality of evidence; low to moderate

Strength of the recommendotion: conditionol

Physical activity should be recommended to adufts with normal cognition to reduce the iR rienE ot
risk of cognitive decline, e L e
Quaiity of evidence: moderate hypertension

Strengpth of the recommendation: strong

Physical activity may be recommended to adults with mild cognitive impairment to
reduce the risk of cognitive decline.
Cuelity of evidence: Jow

rength of the recommendlation: conditiom

Tobacco cessation
Interventions

Interventions for tobacoo cessation should be offered to adults who use tobacco since they

Management of hypertension should be offered to adults with hypertension according
to existing WHO guidelines.

Quality of evidence: fow to high (for different interventions)

Srrength of the recommendotion: strong

Management of hypertension may be offered to adults with hypertension to reduce the
risk of cognitive decline and/or dementia.

Duality of endence: very low (in relation to dementio owtcomes)

Strength of the recommendotion conditional

may reduce the risk of cognitive decline and dementia in addition to other health benefits.
Quality of evidence: low
Strength of the recommendation: strong

Management of
diabetes mellitus

Nutritional
Interventions

The Mediterranean-like diet may be recommended to adults with normal cognition and
mild cognitive impairment to reduce the risk of cognitive decline and/or dementia.
Quality of evidence: moderate

Etrength of the recommendation: conditional

Ahealthy. balanced diet should be recommended to all adults based on WHO

The management of diabetes in the form of medications and/or lifestyle interventions
should be offered to adults with diabetes according to existing WHO guidelines.
Cuality of evidesice: very low to moderate (for different interventions)

Srrength of the recommendotion: strong

The management of diabetes may be offered to adults with diabetes to reduce the risk of
cognitive decline and/or dementia,

Quality of evidence: very fow

Srrength of the recommendotion; conditionol

recommendations on healthy diet.
Quality of evidence: fow to high (for different dietary components)
Strength of the recommendation: strong

Management of
dyslipidaemia

Vitamins B and E, polyunsaturated fatty acids and multi-complex supplementation
should not be recommended to reduce the risk of cognitive dedine andfor dementia.

M nent of dyslipid
decline and dementia.
Quality of evidence: low
Strength of the recommendotion: conditianal

ia at mid-life may be offered to redwce the risk of cognitive

Quality of evidence: moderate
Strength of the recommendation: strong

Management of

ge

sion

Interventions
for alcohol use

Interventions aimed at reducing or ceasing hazardous and harmful drinking should
be offered to adults with normal cognition and mild cognitive impairment to reduce
the risk of cognitive decline and/or dementia in addition to other health benefits.

There is currently insufficient evidence to recommend the use of antidepressant medicines
for reducing the risk of cognitive decline andfor dementia.

The management of depression in the form ef antidepressants and/for psychological
interventions should be provided to adults with depression according to existing WHO
mhGAP guidelines,

.‘41annger'm=_-nr af

disorders
Quality of evidence: moderate (for observational evidence)
Strength of the recommendation: conditional
Cognitive Cognitive training may be offered te older adults with normal cognition and with mild

interventions

hearing loss
cognitive impairment to reduce the risk of cognitive decline and/or dementia.

Guality of evidence: very low to fow

Strength of the recommendation: conditiomal

Social activity

There is insuffident evidence for social activity and reduction of risk of cognitive

There is insufficient evidence to recommend use of hearing aids to reduce the risk of
cognitive decline andfor dementia.

Screening followed by provision of hearing aids should be offered to older people for
timely identification and management of hearing loss as recommended in the WHO ICOPE
guidelines.

decline/dementia.

Social participation and social support are strongly connected to good health and well-
being throughout life and social inclusion should be supported over the life-course.




3.1

PHYSICAL ACTIVITY INTERVENTIONS

For adults with normal cognition or MCI, are
physical activity interventions more effective than
usual care or no intervention in reducing the risk
of cognitive decline and/or dementia?

Population:
Adults (age above 18 years) with normal
cognition or MCI

Intervention:

Physical activity interventions (aerobic,
resistance training or multicomponent
physical activity)

Comparison:

Care as usual or no intervention
Qutcomes:

+ Critical

- Cognitive function
- Incident MCI
- Dementia

* Important

- Quality of life

- Functional level (ADL, 1ADL)
- Adverse events

- Drop-outrates

BACKGROUND

A physically active lifestyle is linked to brain health.
In large cbservational studies with follow-up periods
extending decades, physically active people seem
less likely to develop cognitive decling, all-cause
dementia, vascular dementia and Alzheimer disease
when compared with inactive people (Gallaway et al.,
2017; Hamer & Chida, 2009; Sofi et al,, 2011; Stephen
etal,, 2017). Especially, the highest levels of physical
exercise seem to be most protective {(Hamer & Chida,
2009; Sofi et al.,, 2011). Physical activity seems to have
beneficial effects on brain structures, which may
underlie this association (Rovio et al., 2010).

Crther potential mechanisms underlying the
association are most likely indirect, such as the
positive effects of physical exercise on other
modifiable cardiovascular risk factors {CVRFs),
including hypertension, insulin resistance and high
cholesterol ievels as well as other biological
mechanisms, inciuding but not limited to enhancing
the immune system function, anti-inflammatory
properties, and increasing neurotrophic factors.
Physical activity interventions are described in
WHO's Globol recommendations on physical octivity
Jor heaith (2010).

RECOMMENDATIONS AND COMSIDERATIONS

RECOMMENDATION 1:

Physical activity should be recommended to adults with normal cognition to reduce the risk

of cognitive decline.

wuality of evidence: moderate
Strength of the recommendation: strops




RECOMMENDATION 2:
Physical activity may be recommended to adults with MCI to reduce the risk of cognitive decline.

Quality of evidence: low

Strength of the recommendation: conditional

WHO's Global recommendations on physical activity for health (2010)

(et Awwnowho int/dietphysicalochivityfpublications/ 0780241580970 /2n/)
Below is an extract from these recommendations for adults 65 years and above!

For adults 65 years and above, physical activity includes recreational or leisure-time physical activity,
rransportation (e.g. walking or cycling), occupational (if the person is still engaged in waork), household
chores, play, games, sports or planned exercise, in the context of daily, family, and community
activities. in order to improve cardiorespiratory and muscular fitness, bone and functional health, and
reduce the risk of NCDs, depression and cognitive decline, the following are recommended:

. Adults aged 65 years and above should do at least 150 minutes of moderate-intensity
aerobic physical activity throughout the week, or do at least 75 minutes of vigorous-intensity
aerobic physical activity throughout the week, or an equivalent combination of moderate-
and vigorous-intensity activity.

M

. Aerobic activity should be performed in bouts of at least 10 minutes' duration.

w

. For additional health benefits, adults aged 65 years and above should increase their moderate-
intensity aerobic physical activity to 300 minutes per week, or engage in 150 minutes of
vigorous-intensity aerobic physical activity per week, or an equivalent combination of moderate-
and vigorous-intensity activity.

4. Adults of this age group with peor mobility should perform physical activity to enhance balance
and prevent falls on 3 or more days per week.

(]

. Muscle-strengthening activities should be done involving major muscle groups, on 2 or mare
days per week.

. When adults of this age group cannot do the recommended amounts of physical activity due to
health conditions, they should be as physically active as their abilities and conditions allow.

Owerall, across all the age groups, the benefits of implementing the above recommendations, and of
being physically active, outweigh the harms. At the recommended level of 150 minutes per week of
maoderate-intensity activity, musculoskeletal injury rates appear to be uncommon. In a population-
based approach, in order to decrease the risks of musculoskeletal injuries, it would be appropriate to
encourage 8 moderate start with gradual progress to higher levels of physical activity,

Additional considerations include:

« Physical activity is easily available for everybody
and has a large range of beneficial effects.

* Aerobic activity plays a key role in the beneficial
effect of physical activity.

SUPPORTING EVIDENCE AND
RATIONALE

For physical activity interventions {e.g. aerohic,
resistance training or multicomponent physical
activity) compared with usual care or no
intervention, four systematic reviews were identified
for six different physical activity interventions (Barha
et al, 2017; Barreto et al, 2017, Northey et al., 2018;
Song et al., 2018). These were:

1. Aerobicexercise intervention versus usual care or
no intervention in aduits with normal cognition.

2. Training exercise intervention versus usual care or
no intervention in adults with normal cognition.

3. Multimaodal exercise intervention versus usual
care or no intervention in adults with normal

cognition.

4. Aerobic exercise intervention versus usual care or
no intervention in adults with MCI.

5. Training exercise intervention versus usual care or
no intervention in adults with MCL

6. Multimodal exercise intervention versus usual
care or no intervention in aduits with MCL

For cognitive outcomes in healthy adults, there is
moderate quality evidence which indicates that
physical activity interventions have a positive effect
an cognition. There is low to moderate quality
evidence that suggests that physical activity does not
affect risk of MCl and dementia. For cognitive
outcomes in adults with MCI, there is low quality
evidence that indicates that physical activity
interventions have a positive effect on cognition.
However, these benefits are not consistent across all
cognitive domains.

The evidence shows that the effect size is larger for
aerobic training versus resistance training and there
is stronger evidence for adults with normal cognition
{especially aerobic training) than in adults with MCIL.

The GDG concluded that the desirable effects of
physical activity outweighed the undesirable effects.
Overall, low to moderate quality evidence has shown
that physical activity has a small but beneficial effect
on cognition. Even in MCI populations, low quality
evidence sUgEests cognitive benefits of physical
exercise. The effect of these interventions seems to
be mostly due to aerobic exercise. Based on the
quality of evidence, a strong recommendation was
made for healthy adults and a conditional one for
aduits with MCI.
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Abstract.

Background: Physiotherapy has become increasingly relevant as a new therapeutic intervention for dementia. However, it
15 unclear which interveniions are the most suitable.

Objective: This study sought to summarize and critically appraise the evidence on physiotherapy interventions in dementia.
Methods: A systematic review conducted using CENTRAL, MEDLINE, and PEDro databases, from their inception to July
2022, identified all experimental studies of dementia that included physiotherapy interventions.

Results: Of 194 articles included. the most frequently used interwentions were aerobic training {n =82, 42%), strength training
(n=T79, 41%), balance training (n=48, 25%), and streiching (n =22, 11%). These were associated with a positive effect on
several motor and cognitive outcomes. A total number of 1,119 adverse events were reported.

Conclusion: Physiotherapy has several motor and cognitive benefits in dementia. Future research should focus on establishing
a physiotherapy prescription protocol for people with mild cognitive impairment and for each stage of dementia.

Keywords: Alzheimer’s disease, clinical exercise, dementia, motor function, physiotherapy
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Fig. 1. Flow diagram of the study selection process.



Table 2

Summary of the positive motor and cognitive results of physiotherapy interventions

Intervention

As a primary outcome

As a secondary outcome

Aerobic training (81 studies, 42%)

Strength training (79 studies, 41%)

Balance training (49 studies, 25%)

Stretching (22 studies, 11%)

1 ADL {4 studies, 29)

1 Cardiovascular function {6 studies, 3%)
1 Muscle strength (5 studies. 3%)

1 Functional mobility (3 studies, 29
1 Flexibility (1 study, 1%)

T Gait (1 study, 1%)

1 Balance (3 studies, 15}

1 Dual-task ability (1 study, 1%)

L Number of falls (1 study. 1%)

1 Neuropsychiatric symptoms (5 studies, 35)
1 Global cognition (5 studies, 3%)

1 Executive functions {1 study, 1%)

1 Memory (1 study, 19%)

1 Functional mobility { 10 studies, 5%
1 ADL (5 studies, 3%)

1 Balance (6 studies, 39%)

1 Gait (3 studies, 2%)

| Mumber of falls (2 studies, 15)

T Muscle strength (5 studies, 3%)

1 Flexibility (1 studies, 1%)

1 Dual-task ability (1 studies, 1%)

1 Meuropsychiatric symptoms

(5 studies, 3%)

1 Global cognition (6 studies, 3%)

1 Executive functions (2 studies, [15)
1 Functional mobility (8 studies, 4%
1+ ADL (2 stodies, 1%)

1 Balance (5 studies, 3%)

1 Number of falls (4 studies, 2%)

1 Dual-task ability (2 studies, 19%)

1 Gait (2 studies, 1%)

} Number of falls (4 studies, 2%)

T Muscle strength (4 studies, 2%}

1 Neuropsychiatric symptoms (3 studies, 2%)
1 Global Cognition (4 studies, 29%)

1 ADL (2 studies, 1%)

1 Flexibility (2 studies, %)

1 cardiovascular function (1 study, 15¢)

1 Muscle strength (1 study, 15)

1 functional mobility {1 study, 1)

1 Functional mobility {1 study. 1%)

1 Neuropsychiatric symptoms (3 studies, 2%)
1 Global cognition (2 studies, 1%}

1 Memory (1 study, 1%)

t Cardiovascular function (13 studies, 8%)
T Muscle strength (6 studies, 4%)

1 Balance (5 studies, 3%)

t Flexibility (3 studies, 29)

t Functional mobility (3 studies, 2%)

1 Gait (3 studies, 2%)

T Global cognition (11 studies, 7%}

t Neuropsychiatric symptoms (5 studies, 3%)
t Executive functions (4 studies, 29)

T Memory (2 studies, 1%)

t Muscle strength ( 10 studies, 5%)

t Gait (7 studies, 4% )

1 Balance (6 studies, 3%)

1 Cardiovascular function (5 studies. 3%)
t Functional mobility (5 studies, 3%)

1 Mumber of falls (3 stodies, 25)

t Flexibility (2 studies, 19}

1 Quality of life (2 studies, 1%)

+ Neuropsychiatric symptoms (7 studies, 4%)
1 Executive functions {5 studies, 35)

t Global cognition (4 studies, 29%)

+ Memory (| studies, 1%)

T Muscle strength (4 studies, 2%)

t Balance (4 studies, 2%)

1 Number of falls (3 studies, 29)

1 Cardiovascular function (2 stmudies, 159%)
+ ADL (2 studies, 15)

1 Gait (2 studies, 19%)

t Functional mobility (1 study, 1%}

1 Executive functions (3 studies, 2%)

t Global cognition (3 studies, 2%)

1 Neuropsychiatric symptoms (2 studies, [%)
1 Muscle strength (5 studies, 3%)

1 Cardiovascular function (4 studies, 2%)

t Flexibility (4 studies. 2%

t Balance (3 studies, 2%)

t Gait (1 study. 19%)

+ ADL (1 study, 1%)

t Neuropsychiatric symptoms (4 studies, 2%)
T Global cognition (3 studies, 2%)

T Executive functions (2 studies, 15:)

T ADL (I study, 1%)



Gait training (10 studies. 5%)

Dual-task training ( 10 studies, 5%)

1 Balance (2 studies, 150)

1 Functional mobility (1 study, 1%)
| Falls (I study, 1%)

1 Muscle strength (1 study. 1%)

1 Flexibhility (1 study, 1%)

1 Global cognition (2 studies, 19%)

1 Neuropsychiatric symptoms (1 study., 19)

T Dual- task (3 studies, 2%)

+ Functional mobility (1 study, 1%
| Falls (1 study, 1%)

T Muscle strength (1 study. 1%)

T Memory (1 study, 1%)

1 Global cognition (1 study, 19%)

Table 2
(Continited)

1 Muscle strength (1 study, [%)

1 Gait (1 study, 15)

t Balance (1 study, 1%)

t Flexibility (1 study, 1%)

1 Cardiovascular function (1 study, 1%)
t Global cognition (1 study, 1)

T Memory (| study, 1%)

T Functional mobility (1 study, 1%)

1 Executive functions (1 study, 19%)

Intervention

As 4 primary outcome

As a secondary outcome

Mobility training (13 studies, 7%)

Virtual gaming ( 10 studies, 5%)

ADL training (4 studies, 2%)
Unknown cognitive benefits

Yoga (4 studies, 2%)
Unknown cognitive benefits
Hydrotherapy (3 studies, 2%)
Unknown cognitive benefits
Tai- Chi (3 studies, 2%}

Passive technigues (1 study. 1%)

Unknown cognitive benefits
Dancing (1 study, 1%)

4 Functional mobility (2 studies, 1%)
1 Falls (1 study. 1%)

1 Cardiovascular function (1 study, 15%)
+ ADL (1 study, 1%)

1 Balance (| study, 1%)

1 Flexibility (1 study, 1%}

+ Executive functions (1 study, 15%)
‘t Balance (1 study. 1%)

1+ Muscle strength (1 study, 1%}

t Gait (1 study. 19%)

t Global cognition (| study, 1%)

t Functional mobility (1 study, 1%}
t Gait (1 study, 1%)
t Global cognition (2 studies, 2%)

Unknown motor benefits

t Neuropsychiatric symptoms (1 stody, 19)
Unknown motor benefits

Unknown cognitive benefits

Unknown motor benefits

T Newropsychiatric symptoms (1 study, 19%)

1 Functional mobility (I study, 1%)
1 ADL (1 study, 1%)

Unknown cognitive benefits
Unknown motor benefits

+ Global cognition (1 study, 1%)

1 Functional mobility (1 study, 1%}
t ADL (1 study, 1%}

t Balance (| study. 1%)

1 Falls (1 study, 1%)

t Gait (1 study, 1%)

Unknown cognitive benefits
t Cardiovascular function (1 study, 1%)

1 Executive functions (1 study, 1%)

1 Newropsychiatric symptoms (1 study. 19%)
1 Functional mobility (1 study, 1%)

1 Muscle strength (1 study, 1%)

1 Neuropsychiatnc symptoms (| study, 1%}
t Balance (1 study, 1%)

t Muscle strength (1 study, 19)

t Functional mobility (1 study, 19%)
T Memory (1 study, 1%)
1 Executive functions (I study, 19%)
1 Balance (1 study, 1%)

Unknown motor benefits
t Global cognition (2 studies, 1%)

+, Improvement; |, Reduction.



Type of program Effect on Physical aspects | Effect on Cognitive
aspects

Aerobic

Strengthening
Balance

Flexibility

+ cardiovascular

performance, - risk of
falls

+ Muscle strength
+ Balance, - Falls

+ Flexibility, - pain

+ Memory, brain function

+ Executive function
+ Dual task ability

+/-memory



Clinical Implications
. Key Messages:

- Regular gait and cognitive assessments should be integrated
into physical therapy for dementia patients.

o Targeted interventions, such as balance training combined
with cognitive tasks, are effective in reducing fall risk and
improving functional outcomes in people with cognitive
impairment.



Summary:

- Dementia significantly impacts both cognitive and physical

functions, particularly gait and balance.

- Gait and balance assessments are essential for evaluating and

managing impairments.

- Combined physical-cognitive interventions offer a promising

approach to improving outcomes for dementia patients.




Interventions for Gait and Balance in Dementia
. Physical-Cognitive Training:

o Combining physical exercises with cognitive tasks (e.g.,
exergames, dual-task interventions) improves both cognitive

function and gait.
. Examples:

- Exergame Training: Integrates physical activity with cognitive

challenges to enhance balance and cognitive performance.

- Aquatic Therapy: Improves both physical and cognitive functions

in older adults.



Promoting Physical Activity for Older People

Figure 2. Summary of the WHQO guidelines on physical activity and sedentary behaviour
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Exercise / Physical Activity in Older
Adults

...To Prescribe Exercise/ Physical Activity programs in older adults
** Ageing changes
** Common health conditions

* NCDs

Osteoporosis/ Osteopenia
« OA
* Sarcopenia / Powerpenia

* Falls

*  Dementia




TABLE 1 Definition of different forms of exercise.

Term

Exercise

Definition

A subcategory of physical activity
that is planned, structured,
repetitive, and purposeful in the
sense that the improvement or
maintenance of one or more

components of physical fitness is
the objective.

References

WHO, 2020

Aerobic exercise

Activity in which the body’s large
muscles move in a rhythmic
manner for a sustained period,
where oxygen demand does not
surpass oxygen supply. Examples
include bicycling, walking,

swimming, and running.

WHO, 2020

Anaerobic exercise

Anaerobic physical exercise
consists of brief intense bursts of
exercise, such as weightlifting,
sprinting, and High-intensity
interval training, where oxygen
demand surpasses oxygen supply.

WHO, 2020

Physical activity

Any bodily movement produced
by skeletal muscles that requires

energy expenditure.

WHO, 2020




Motorfunction  Sensoryfunction  Tactlle function

Controlling b Seeing, hearing, Feeling and responding
movements and ~ tasting, and to sensations of touch,
balance ~ smelling including pressure, pain,

m—t | and temperature

Thinking, learning,
and remembering

- v

- ———

 Emotional function
~ Interpreting and
~ responding to
emotions

v
L .
Learn more about keeping your brain healthy as you age: www.nia.nih.gov/brain-health. )Eﬁiﬁ;}ﬁ;’”s“‘“‘“

https://memory.ucsf.edu/sites/g/files/tkssra17291/files/NIA_What-is-Brain-Health.jpg
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Move to Remember: The Role of
Physical Activity and Exercise in
Preserving and Enhancing
Cognitive Function in Aging—A
Narrative Review
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FACTORS INFLUENCING MULTIDISCIPLINARY
COGNITIVE RESERVE INTERVENTION

Physical Activity

Lan

Figure 1. Multicomponent Training and Cognitive Reserve: Pathways Toward Personalized Cogni-
tive Health. |

file:///C:/Users/AHS/Downloads/geriatrics-10-00143-with-cover.pdf



Exercise

DNA methylation
changes (BDNF)

Histone remodeling

miRMNA regulation

T Neurogenesis,
synaptic plasticity,
stress regulation

4 Cognitive decline

+ Amyloid-beta

T Cognitive
Resilience

Epigenetic Memory

Figure 2. From Exercise to Epigenetic Memory.



Sarcopenia vs. Powerpenia

SARCOPENIA
% Gradual loss

of muscle mass
and strength

Time
v Reduced Mobility

v Increased Fall Risk
v’ Loss of Independence

POWEPPENIA

Earlier and faster %
loss of muscle
power

v Reduced Mobiity
v Increased Fall Risk
v Loss of Independence
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T Glucose uptake
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J Inflammation

T Antioxidant defenses

1 Cognition & memaory function

An effective resistance training program addresses...

Adoption: Adherence; Feasibility.
8 Keaping people engaged to
e e

. Selfefﬁcacy

. Social support
. Session timing and location

. Various program types (i.e., community-based and remote-
based

. Sustainability
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TABLE 2 Summarisation of the screening tools utilized in the early diasgnosis of AD.

Screening Cognitive scale Advantages and References
tools disadvantages
Duration Assessment Outcome/scoring
Mini-Cog The shortest cognitive assessments, 2-3min Primarily assesses two cognitive domains: It is scored out of 5 points, with 2 points Quick and easy to administer, making it a Nasreddine
consisting of two parts: a three-item immediate and delayed recall and for correct recall and 3 points for a useful tool for imitial screening in busy ctal, 2023
recall task and a dock-drawing task. visuospatial/executive function (as correctly drawn clock. A lower score is clinical settings. however, it has low
demonstrated by the dock-drawing task) indicative of cognitive impairment sensitivity
MMSE l Moderately brief cognitive 5-10 min It assesses various cognitive domains, Scored out of 30 points, with higher scores | Can help differentiate between different
assessment. incloding orientation, registration, indicating better cognitive function. tvpes and stages of cognitive impairment.
attention, calculation, recall, language, and | A lower score suggests cognitive However, it has low sensitivity
visuospatial skills impairment
MoCA Moderately comprehensive 14} min It assesses multiple cognitive domains, Scored out of 30 points, with higher scores | The MoCA is more sensitive to mild
assessment including attention and concentration, indicating better cognitive function. cognitive deficits than the MMSE and
executive functions, memory, language, Lower scores are sugzestive of cognitive provides a broader assessment of cognitive
visuospatial skills, abstract thinking, and impairment function. It is particularly useful for
orientation identifying early-stage AD and MCI
Mini-Cog Consist of clock drawing and see 7—8 min Basically, aimed to detect dementia, Maximum score 30 Simple and consists of immediate recall Riello et al., 2021
CDT besides that repetition of 3 words has no words, however, has low sensitivity
connection
MMSE The main purpose of this test is to 34 min Orientation in time and space, perception Maximum score 5 Effective consists of calculation, working
detect dementia in of speech, and working memory memaory, and attention, however, has low
muoderate-to-severe stages sensitivity
MoCA l Specific to MCI 10 min It is mostly used to detect MCI (especially Maximum Score 30 1t s sensitive and associated with MMSE
for those with a MMSE score above 24)
Mini-Cog Can be used by primary care and 3imin Superior to MMSE in terms of sensitivity, Scored out of 9 points It is accepted by patients and doctors. Henneges et al,
easily preformed with short time specificity, positive predictive value, and Also, higher in sensitivity and specificity 2016; Li et al
negative predictive value in detecting MCI to screen patients with dementia 2018
MMSE In clinical practice and rescarch, the 5-10 min Can provide vseful information about AD Ascore 25 > normal The score correlates with discase
most widely used tool for assessing monitoring and progression, can provide Score = 26 possible cognitive impairment. progression; however, it is hard for
cognitive function powerful information doctors and patients to comprehend what
lowering score in MMSE means regarding
impairment
MoCA Used for screening patients with MCI 10 15 min It involves attention, executive function, Scored out of 30 The most frequently employed cognitive
memory, language, visuospatial skills, function screening scales. High sensitivity
ahstract thinking, calculation, and to MCI However, it is not appropriate to
arientation as cognitive areas. be used by health professionals as an
outpaticnt.




Screening tools

Cognitive scale

Advantages and disadvantages

Reference

The Everyday Cognition Primary tool nsed to assess everyday cognitive It is very specilic to Everyday Memory, Everyday Farias o al, 20321
Questsonnaire (ECog) function; it is very sensitive m detecting early stage of Language, Evervday Visuospstial shilities, and three
AD and its progression. It i 2 seli-report questionnaire everyday executive domains incloding Everyday
that # often administered to indivaduals, typically with Planming, Everyday Organization, and Everyday
the help of 2 caregiver or amily member wha can Divided Attention Moreover. ECoy designed as
provide additional msights into the individual's questionnaire. ECoy has good refiability as well as
coynitive abilitices comcurrent. it B sensitive fo very early functional
diffeculties, and i associated with ather disease markers
such as the presence of amyloid and rau
The Rey Amﬁbm:r WVerhal A widdyluﬂlnem'npqd’nlugu:l assessment tool HAVLT can be used io detect AD in its early stages. Parra Banfesin o2 0l
Leasning Test (ILAVLT) designed to evaluate varioos cognitive functions, Alsa, RAVLT is alen important i distinguishing AD 3671
hdndi:'lg_mmlnry.lﬂmirlg,a.ndmﬂ Enmw:hidrk&jum&u:ﬂidﬂynsdiud:mﬁamd
pre-dementia ssesament. Sometimes AV LT nat being
| ahle to address temporality.
The Functional Abilities The FAQ) consists of a series of questions o items that FAL) has the ability to predict differences m TADL across. | Wirren et ol 2023
Questionmnaire (FALQ) pertain to various everyday activities. Caregivers. are the AD continuum in cardy-stage AL, FACQ) can
asked to rate the individual's current bevel of distinguish between CN and SML, and develop scales
functioning in these activities. considering amy that emphasize only complex activities of daily living
cognitive impairments they may have observed. The
items l}rpinﬂr COVET @ FEgE of functinnal xreas,
transporiation.
Tﬁle:Jiinglzﬂ Thie TMT-B measures several cogmitive [rmections, the T!-'I'I—B-wul.ll:i:lrm“lﬂn n:nuﬁldf:ﬂrgﬂ:iu Papp etal . M4;
{TMT-B) taxk rnq1.|:i.ru thie creation of an ﬂ:end.i.us pakiem o indavaduals with SMC. More |-;|1¢|:|.E|.|:l.|.|'r. ptm'ml.u Warren vial 2023
abternating numbers and letters 2 quickly and studies have indicated that the TMT-B does nut have a
acruralely as peasible. The final score is based on the significant abifity to distinguish between indaviduals
time taken to complete the task, and participants are who are T and those with MEOL
advised 10 correct mistakes a3 soon as possible.
The Everyday Cognitim The ECog can provide valusble msights i an Beliable and accurate assessment of everyday functional Farizs-et al_ 2020
Questimnaire (ECog) individual’s perceived cognitive dithiculties. can help abilities in nlder people. A recent study fovand that the
healthcare p'r\ni::m'nu.nk and researchers onderstand EChg can detect earky sipnﬂfnﬂ;mi#nmﬁve
the mmpact nf:ﬁﬁui.ﬁw nnpﬂ.i.n'uml: ona ')EI.'IDFI.! lh.i.ly dineases, indud:i.n'; Alrheimer's, and track the
kife progression of the discase
the Bey Auditory Verbal An effective u.:nrnpqdmlusia.l method for testing RAVLT is an effective early marker for detl:cl:ing A Maorad: etal., 2417
Learning Test (RAVLT} Epilnﬂicmenmlh:t hl:'rl.'queuﬂjﬂnph}'rﬂin Punﬂ)ﬁr who hlwmenmrfpmhlm However, RAVLT
dementia and pre- dementia cognitive assesments. cannot be emiployed alone as sereening tool, it is ltke one
prece of the porrle in evalusting cogritive impairmem.
the Fonctional Abilities It measures the ditficulties in ADLs, including sell-care. In clinical/research setings, the FACY measures ADL Gonzales et al, 2022
Chaestionnaire (FAL) mobility, communication, kearning/applying comcerns in a reliable and valid way. This test is best
knowlbedge, domestic labe, commamity and civic life, used o assess mald functional difbculties, which helps
and interpersonal interactions and relationships. distinguish nawrmal cognition from mild cognitive
imypairment and dementia.
It hias been found to have lower sensitivity than
:.pe:iﬁcit:lr.
Tﬁ.il.‘rh.':inﬂln‘l the TMT-B a.nhdl:!mnﬂuﬂ:!:nt u.l-cnwl:il.i.\-e 'Dﬂ!.crﬁnd.inp:nppm'lm-ﬂ scoTes were noka Papp et ol M d;
{TMT-R} dectine and mn.i:lurch:mgumr.imz. Perfarmance Jiﬁni.Eu:ut pred.i:l.nr of AD progression, .ﬁc:nrd.i.nnllv. Warren et al., 2023

on the TMT.B iz timed, and the time taken o :nn'q:‘d-e
the task. alony with any errors, can provide impostant
information about cognitive functioning. Skower
completion times or mumersas errors may be indicative

of cognitive impairment o executive dysfunchion,

the results from TMT-E as dia.p'lmtir MEAKLTES 1
research and as screening teseds for SMC i climical
practice.
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Dementia:
PT advice for Dementia Care

e Communication

Keep commands simple, one request at a time

Allow extra time for a response

If the person doesn’t appear to understand, try rephrasing
Don’t talk whilst trying to perform a task

Ensure communication problems are not due to visual or hearing
impairments

Remember that words are not the only form of the communication —
incl. non-verbal cues

Listen for and learn to recognise feelings and emotions
Use names and explanatory phrases
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Dementia (incl. AD):
PT advice for Dementia Care

* Environment:
— Remove loose rugs or carpets
— Ensure cables are not lying across the walkway
— Adequate lighting
— Remove obstacles/ items (can be hazard or distraction)
— Signs on the doors may help

— Handrails (stairs/ toilet)

o Family and Caregivers: Key

Assoc. Plaiwan Suttanon



Dementia:
PT Role in Dementia Care

o Goals:

e Quality of life (Patients and family)

» Independence

1. N139NEN /‘HZﬁ@@WJ’]NL%@N / AUATUNITIN LA ENANTIN

Strengthening exercise
Balance exercise
Mobility / functional exercise

Encourage independence
* Give the person a role/ tasks
* Do less for them
* Making task functional and meaningful

Assoc. Plaiwan Suttanon



Dementia:
PT Role in Dementia Care

* Physical exercise corporate with mental exercise or
enjoyable activity
Manstel

Mangtel

WHOLE BODY

https://alreh.pl/images/active-life/active-life-intro3.jpg
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Dementia:
PT Role in Dementia Care

2. iasnuaumnss

— Falls prevention
— Contracture
— Pressure sore

3. RILFTHNITNNINU / NANTTNAILAULAY

Figures / Signs & Labels / List

o AuAsrewisudugaldliisiuis vauldae
*  LAYATINLNENNS

°  AANITMNIZANLTIIUNILAL

v
a o/

* FAnsvginindineniinilaansiy iy ginsndsinlv smoke alarm
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Sign & Labels / Lists: examples

-‘-'I- F
i
e

FRIDAY

9:30.

21 SEPTEMBER 2M3
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|

Sign & Labels / Lists: examples

£

E:] ..b@‘é’ Shocolads

|
O]
O
0
O
O
O
]
O
O
O
O
0
O
0
O
O
O
O

" £
g o

Gresn teaa or Slack tea

Llalnett's and Senflover seeds
Edamrante (FFazen)

Salad greens

Olivie oif

Concentrated lemon Jice
Breccoli {pre-coe)

Bectternet spuash (pre-cedd)
Bananas

Ked grares

2hild caught salmon ({resh or frozan)
Orgamc chicken (fresh or Frozen)
Strazoderries (fresh or Frozen)
Cherrias (Fresh or frazen)
Bleeberries (£resh or frozes)
Sardines (can)

Black beans (can)

Teena Loan)

Manrdarin oramges (car)

2 8 ARenaaTson g Fedther ety Regiaterad Thateian

2. AU NAURINNTINLN

3. AANNNAINIENAULAL

7/

Appointments

1. pounsaiy 12.00
2. d419nuu 16.00
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Sign & Labels / Lists: examples

¥ '
¥ ¥4

ANTUEUIINLNIBU

1. dewsludumi

2. ULty

3. qnaflesi 2 419 Duianeua
4. ..

5. .

€
€
e-

UAMNENT1AUN

=2
®D

U

22D

n
1. Reusalusumin
2. MUTIULUNY

v
o v

3. 719uae 2 119 uunnauaL
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FALLS Management in DEMENTIA:

4 Physical performance and balance assessment

Concept of balance training and falls prevention



What works in
falls prevention in

Dementia?



Rationale: Different approach to prevent falls in
Dementia

® Higher incidence, greater severity of risk factors

® More marked impairments of gait and balance

® Different causes of impairments in balance and gait:
central neurodegenerative processes

® Behavioural symptoms
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Exercise in Dementia

® |mprove motor performance
® Gait, function, mobility, ADL

® Balance ability

® |mprove behavioural disturbance

Assoc. Plaiwan Suttanon
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Exercise Related
Programme in Dementia

® Effectiveness

® Implementation, Compliance



Balance Exercise in Dementia

® Multidimensional exercises:
- flexibility
- strengthening

- balance

- walking

® Exercise combined with cognitive stimulation

® Multi-intervention programme: Tai-Chi

Assoc. Plaiwan Suttanon
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Balance Exercise in Dementia

® Group / Individualised exercises

- group exercise (<7 people/ group)
- individualised exercise prescribed

by a PT

Assoc. Plaiwan Suttanon
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Balance Exercise in Dementia

® Frequency and duration
-30—-75min
-2/ week —2 /day

- 2 weeks — 12 months

Assoc. Plaiwan Suttanon



Example:

Modified Otago

* Increased support
* Exercise prescription

e Caregiver’s involvement

Otago Exercise Programme

to prevent falls in older adults

Y8nts/publications_promotion/prd_ctrb118334.pdf 1




Never exercise holding on to an object which may move, for
example a chair. Always use the side of something stable like a

bench or solid table unless otherwise instructed.

If illness stops you from maintaining the exercise programme

contact your instructor before starting again.

Contact your doctor if while exercising you experience...

e Dizziness

e (Chest pain

e Shortness of breath (you are unable to speak because you

are short of breath).

If you have any questions about the exercise programme please

do not hesitate to telephonesmewn
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* Exercise prescription: Complexity, intensity, duration

Programme Schedule | Otago Programme : Otago Programme for Dementia
: (suggested from the previous 4 trials™) : (suggested from the previous study on AD’)
s — L e e e
Exercise prescription

o Intensity *  Moderate o Moderate

»  Frequency o 3 times/ week, with rest between day o 5Stimes/ week (can perform everyday)

¢ Duration o Approx. 30 minutes (not including walking) e Approx. 15 minutes (not including walking)

(exercises can be divided up over the day) (exercise can be divided up over the day)

555 T
: 3 times/ week ! i 5 times/ week (everyday) i
I I ) I
i+ 30 minutes ¥ 15 minutes I
) ¥ |
| 1l I
I 11 I
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Implementation / Compliance

® Key to success

® Adherence: lower in people with cognitive impairment
® The perceived benefits to derived from the programme
® Ongoing support

® Match with the individuals’ needs, abilities, preferences

Assoc. Plaiwan Suttanon Tilly, et al., 2008; Suttanon, et al.s2012



Adherence to the program [{F[=ll=1(e])]

1. Program characteristics
- 6-month duration
- 15-20 minute exercise session

- Exercise program complexity/preference

2. Physiotherapists
- Professionalism

- Supportive characteristics

3. Exercise recording sheet

4. Caregivers’ support

5. Participants’ sense of commitment
6. Perceived benefits

Assoc. Plaiwan Suttanon
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Adherence to the program

1. Pre-existing/acute health conditions
2. Dislike of structured exercise
3. Being away from home

4. Caregivers’ factors
- health condition

- other commitments

5. Inclement weather

Assoc. Plaiwan Suttanon Suttanon, et al., 2012, Qualitative study



Conclusion:

" Pre-intervention strategies:

provision of knowledge of potential benefits of exercises

evaluation of both participants and caregivers capability/preferences

" Individualising the program:

intensity/complexity for participants

availability/constraints for caregiver

" Strategies to support participants through the program
- ongoing support (from caregiver/PT)
- provision of self-monitoring/evaluation

- planning for any modifications/flexibility



Summary: Exercise in Dementia

1) Exercise is good
- physical/ mental health
- contributes to self-esteem

2)  All older people can and should exercise
3) People with dementia can participate and benefit
4)  Learning proper exercise technique to ensure safety

5) Tailor to the participants’ needs, abilities, preferences

Assoc. Plaiwan Suttanon



Summary: Falls in Dementia

Higher risk and incidence of falling

More severe consequences of falling
Institutionalisation to care facilities

General and specific additional risk of falling
Preventative intervention, modification of risk factors

Exercise, a necessary part of intervention

Assoc. Plaiwan Suttanon
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Case-discussion

« List of possible problems
82-year-old female
« Assessments

Slower gait :
Dual-task difficulties - Neuromuscular examination
Memory complaints - Physical and Functional status

Falls history: 2 Falls when talking with

_ , o - Mental State and Cognitive Function
friends during walking in a supermarket

- Planned interventions / Objective

™ n
NN NN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE .
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Our job is improving the Quality
of Life,
not just delaying death.

-Patch Adams
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