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Clinical Case Scenario

• 82-year-old female
• Slower gait

• Dual-task difficulty
• Memory complaints

• Falls



Today’s schedule
• 26th Apr, 2026



Outline of the 1st session

• Structural and functional changes

– Nervous system: BRAIN (cognitive 

function)

• Aging →MCI → Dementia

– Musculoskeletal system: Muscle 

(sarcopenia, powerpenia)

• Aging →MCI → Dementia

• Clinical signs



Age changes: Nervous system

https://thumbs.dreamstime.com/z/human-nervous-system-medical-vector-illustration-diagram-parasympathetic-sympathetic-nerves-connected-inner-organs-111705553.jpg

Harada et al., 2013



Age changes: Nervous system

• 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

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



Harada et al., 2013

Age changes: Nervous system

MCIHealthy



- Neurons accumulate pigment 
and form plaques/tangles (AD)

- Affects cognition (memory, intelligence, 
capacity to learn new information)

https://www.isagenixhealth.net/wp-content/uploads/2012/09/Screen-shot-2012-09-17-at-11.17.49-AM.png

Age changes: Nervous system
Healthy Young Aged-Cog-impairment Healthy / Mild AD / Severe AD



Brain structural changes

• 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&Signature=HQ3s8MYQK3hgMNqxla9zsjteDLj17NyLz4es9nBFHIHKMzdcmaS1oxE6wqwDLkvAjTl
rtS1buqrzZ~8Iwc3uQ~zBCPXPyRxqt15NSN4FscyXeqCA2Pxzm~2rBTvUdS485Senl40jhaiHporh0lrJ4JXY-KvKrh5ztiFFUcIX3TVwF7M-thmOCfA~ezE8fpF2MndXuekfy9p2dIObr7iEhaUkv-
PzOcDp5qj88i9WUJKr73Pbn69M88sAdk3OBkH6Q~JKqtGJlJ8XX~TUwGNbYUjPSMBsskLAhMqeNtKxHTEwCOfhqDHo7NLcYxTMMLklA-9SBc-aClqn3vDCptszlQ__&Key-Pair-Id=APKAIE5G5CRDK6RD3PGA



➢ Basal Ganglia & Cerebellum

• Automaticity control
• Impaired in dementia

• Coordination
• Timing
• Error correction



➢ Basal Ganglia & Cerebellum



Pathophysiology aspects
➢Amyloid accumulation + Tau pathology

→→ Synaptic dysfunction→ Network failure



➢ White Matter Integrity

https://mediasvc.eurekalert.org/Api/v1/Multimedia/088755f4-e729-4423-80c8-c32539f8ac8e/Rendition/low-res/Content/Public

• Myelin loss (aging)

• Connectivity disruption (MCI)

• Diffuse lesions (dementia)

➢ Network lines (connectivity)

➢ Aging = thinner lines 

➢ Dementia = broken lines



➢ Neurotransmitters

• ↓ Dopamine
• ↓ Acetylcholine
• Affects cognition & motor

https://www.mdpi.com/ijms/ijms-24-03841/article_deploy/html/images/ijms-24-03841-g001-550.jpg



➢ Synaptic Dysfunction

• Early synapse loss

• Reduced signaling

• Network inefficiency

• Ref: multiple neurodegeneration reviews



Brain Connectivity
➢ Hippocampus & Memory network

➢ Aging: compensation ↑ 
➢ MCI: Efficiency ↓ 
➢ Dementia: breakdown



Structural/ Pathological changes →
Functional changes

Structure:
Aging → mild shrink 

MCI → hippocampus smaller 
Dementia → global atrophy 

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.

https://www.collidu.com/media/catalog/product/img1/1/2/1232d65fba9498909f812cad3eaea58ff960381ab333ae64a3d3fe827c7aeab4/cognitive-function-slide1.png

APA Dictionary of Psychology



1. Complex attention 

2. Executive function

3. Learning & memory

4. Language 

5. Perceptual-motor function

6. Social

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



https://www.collidu.com/media/catalog/product/img1/b/e/bef40366d07d422616df0d393ca3
6c631e94789ca980d59e0ca1f75def922eb0/cognitive-function-slide3.png



Harada et al., 2013



Harada et al., 2013





Aging – MCI -- Dementia

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



Age changes: Musculoskeletal system

Skeleton: inc bones, cartilage, 

ligaments (joints)

muscles: skeletal muscles

smooth muscles  

cardiac muscles



Age changes: Musculoskeletal system

• Reduced: Bone mass / strength

→ Osteoporosis → brittle bones

• Calcification, degenerative cartilage, 

ligaments → Less flexible joint 

(stiffness)

• Reduced: muscle mass (m fibre no, 

size) → less metabolism → gaining 

weight.



➢ Muscle structural changes

• Muscle mass declines

• Type II 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



❖ Declined muscle mass (ageing)

❖ median decline throughout the lifespan 

0.37% / year in women, 0.47% / year in 

men

❖ aged 75+ years: lost at a rate of 0.64–

0.70% / year in women, 0.80–0.98% / 

year in men

❖ Accelerated Decline in muscle mass 

(ageing+inactivity)

❖ 1 kg loss of muscle mass in 10 days

❖ decline in strength: 0.3% - 4.2% per day



❖ Declined isokinetic muscle strength

❖ Knee extensor: 14 % / 10 years 

❖ Knee flexor: 16% / 10 years

❖ Old old age presented more rapidly decline in muscle strength

❖ Directly associated with the loss of muscle mass and muscle size

• 120 subjects 

• initially 46 to 78 years old

• 68 women and 52 men 

• reexamined after 9.7 years





Sarcopenia

• Muscle mass ↓
• Strength ↓

Powerpenia

• Power ↓ 
= Force x Velocity↓

https://resources.keiser.com/hs-fs/hubfs/Skeletal%20Muscle%20Decline%20Graph.png?width=1201&height=851&name=Skeletal%20Muscle%20Decline%20Graph.png







https://www.mdpi.com/ijms/ijms-26-11036/article_deploy/html/images/ijms-26-11036-g002.png

Skeletal muscle & Brain in health 



Skeletal muscle & Brain in health 

https://www.mdpi.com/ijms/ijms-26-11036/article_deploy/html/images/ijms-26-11036-g003.png





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 110th Scientific Assembly and Annual Meeting Dec. 1-5, 2024. Available 
at: https://www.rsna.org/annual-meeting .



• The brain does not only control memory —
it controls both cognition and movement.



• The brain does not only control memory —
it controls both cognition and movement.



“Brain     Cognition     Movement     Function”



MuscleBrain

Cognition Movement

FallsFunction



Aging → MCI → Dementia

SystemsBalance

Motor Cognition

FallsRisk 
Factors

Assoc. Plaiwan Suttanon 1



Clinical Case Scenario

• 82-year-old female
• Slower gait

• Dual-task difficulty
• Memory complaints

• Falls

Assoc. Plaiwan Suttanon 2



Outline of the 3rd session

• Cognitive function
– definition
– 6 main cognitive functions

• MCI, Dementia
– Diagnosis criteria
– Screening tools

Assoc. Plaiwan Suttanon 3



Structural/ Pathological changes →
Functional changes

Structure:
Aging → mild shrink 

MCI → hippocampus smaller 
Dementia → global atrophy 

Functions: Cognition / Motor?
Aging → Compensation

MCI → Inefficiency
Dementia → Breakdown

Assoc. Plaiwan Suttanon 4



Cognitive function
• ….the performance of the mental processes of perception, learning, memory, 

understanding, awareness, reasoning, judgment, intuition, and language.

https://www.collidu.com/media/catalog/product/img1/1/2/1232d65fba9498909f812cad3eaea58ff960381ab333ae64a3d3fe827c7aeab4/cognitive-function-slide1.png

APA Dictionary of Psychology

Assoc. Plaiwan Suttanon 5



1. Complex attention 

2. Executive function

3. Learning & memory

4. Language 

5. Perceptual-motor function

6. Social

https://www.linkedin.com/posts/home-care-assistance_as-your-loved-one-ages-its-common-
to-notice-activity-7220218317716824064-_bh4Assoc. Plaiwan Suttanon 6



https://www.collidu.com/media/catalog/product/img1/b/e/bef40366d07d422616df0d393ca3
6c631e94789ca980d59e0ca1f75def922eb0/cognitive-function-slide3.pngAssoc. Plaiwan Suttanon 7



Mild Cognitive Impairment (MCI)

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 (MCI)

https://continuum.aan.com/cms/10.1212/CON.0000000000000313/asset/10c734a0-d61a-4918-92da-50386aafd978/assets/images/large/7ff3.jpg
Assoc. Plaiwan Suttanon 9



Dementia

10

…an acquired decline in memory and in at least one other cognitive function
sufficient to affect daily life 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

A clinical syndrome due to underlying brain disturbance: 



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

o "ภาวะสมองเสืÉอม" ภาวะสมองเสืÉอมเป็นกลุม่อาการทีÉมกัเกิดขึ Êนอย่างเรื ÊอรงัหรือมีการเสืÉอม

ถอย โดยมีความบกพรอ่งในหนา้ทีÉการรูคิ้ดซึÉงมากกว่าทีÉคาดไวจ้ากวยัชรา ทาํใหค้วามสามารถใน

การจดจาํ คิด วิเคราะห ์การรบัรู(้ตาํแหน่ง เวลา สถานทีÉ) การคาํนวณ การเรยีนรู ้ภาษา และการ

ตดัสินใจ เสืÉอมถอยลงจนกระทบต่อชีวิตประจาํวนั



Dementia: WHO





14Assoc. Plaiwan Suttanon
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Dementia: WHO
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Dementia: THAILAND    

• Older people (60 years and over) → 12.4% (Male 9.8%, 

Female 15.1%)

• Aged 60-69 → 7.1%

• Aged 70-79 → 14.7% 

Assoc. Plaiwan Suttanon



ลกัษณะสาํคญัของภาวะสมองเสือมประเภทต่างๆทีพบ
ไดบ่้อย
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ประเภทของ
ภาวะ

สมองเสืÉอม
อุบัตกิารณ์ พยาธิสภาพ อาการ และอาการแสดงทีÉสําคญั

Alzheimer’s 
disease (AD)

เป็นประเภท หรือสาเหตุ
การเกิดภาวะสมองเสืÉอมทีÉ
พบได้บ่อยทีÉ สุด คิด เป็น
ประมาณ 50%-80% ของผู ้
ทีÉ มี ภ า ว ะ ส ม อ ง เ สืÉ อ ม
ทัÊงหมด

พบร่วมกับสมองฝ่อเนืÉองจาก
ก า ร ตา ย ห รื อ สู ญ เ สี ย เ ซล ล์
ปร ะ สา ท  มัก พ บ เ นืÊ อ เ ยืÉ อ ทีÉ
ผิดปกติในสมองในรูปแบบ
ของ plaques และ tangles

มัก เ ริÉ มด้วยอาก ารบก พร่อง ด้านควา มจํา
โดยเฉพาะ ชืÉอ เหตุการณ์ทีÉเพิÉงเกิดขึÊนไม่นาน 
นอกจากนีÊ มีโอกาสพบอาการซึมเศร้าได้
เช่นกัน ระยะต่อมาจะพบอาการแสดงด้าน
คว ามบก พร่อง ด้า นการตัดสินใจ สับสน 
พฤติกรรมเปลีÉยนแปลง มีความบกพร่องดา้น
ความสามารถการกลืน การพูด  และการ
เคลืÉอนไหวรวมถึงการทรงตวั และการเดิน 

Assoc. Plaiwan Suttanon



ลกัษณะสาํคญัของภาวะสมองเสือมประเภทต่างๆทีพบ
ไดบ่้อย

18

ประเภทของ
ภาวะ

สมองเสืÉอม
อุบัติการณ์ พยาธิสภาพ อาการ และอาการแสดงทีÉสําคญั

Vascular 
dementia

เ ป็น ประ เ ภ ท หรือ
สาเหตุการเกิดภาวะ
สมองเสืÉ อมทีÉพบได้
บ่อยเป็นลาํดบั 2 คิด
เ ป็นประมา ณ 20%

ของผูที้Éมีภาวะสมอง
เสืÉอมทัÊงหมด

เกิดภาวะการขาดเลือด
ไปเลีÊ ยงส่วนต่างๆ ของ
สมองเนืÉองจากการเกิด
ภาวะ strokes ซํÊ าๆ 
ห ล า ย ๆ  ค รัÊ ง  ( multi-

infarct หรือ post-stroke 

dementia)

อาการแสดงเริÉมดว้ยความบกพร่อง
ด้านความจํา สับสน และพบความ
บกพร่องด้านการเคลืÉอนไหว ซึÉ ง
เหล่านีÊ ขึÊ นกับตําแหน่งรอยโรคทีÉ
เกิดขึÊน (stroke lesion) อาการแสดง
ค ล้ า ย กั บ อ า ก า ร แ ส ด ง ข อ ง 
Alzheimer’s disease แต่มกัพบอาการ
แ ส ด ง ด้ า น ค ว า ม บ ก พ ร่ อ ง ด้ า น
ความจาํนอ้ยกวา่ 

Assoc. Plaiwan Suttanon
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ประเภทของ
ภาวะ

สมองเสืÉอม
อุบัตกิารณ์ พยาธิสภาพ อาการ และอาการแสดงทีÉสําคัญ

Dementia 
with Lewy 
bodies

ประมาณ 15% ของผูท้ีÉ
มี ภ า ว ะ ส ม อ ง เ สืÉ อ ม
ทัÊงหมด

พบสัมพันธ์กับการเ กิด 
Lewy bodies (การรวมตวั
กนัของ Protein alpha-

synuclein) ในเซลล์
ประสาทของสมอง

รู ป แ บ บ อ า ก า ร แ ส ด ง ค ล้ า ย กั บ 
Alzheimer’s disease แต่การดาํเนินโรค
เร็ว และรุนแรงกว่า อาจพบมีความ
รุนแรงของอาการแสดงด้านการรับรู้
(Cognition) ความตืÉนตวั เปลีÉยนแปลง 
(Fluctuate) ระหว่างวนั อาจพบอาการ
เ ห็ น ภ า พ ห ล อ น  (Hallucinations) 

กลา้มเนืÊอแข็งเกร็ง (Rigidity) หรือ
อาการสัÉน (Tremor) ในบางราย 

Assoc. Plaiwan Suttanon



ลกัษณะสาํคญัของภาวะสมองเสือมประเภทต่างๆทีพบ
ไดบ่้อย

20

ประเภทของ
ภาวะ

สมองเสืÉอม
อุบัตกิารณ์ พยาธิสภาพ อาการ และอาการแสดงทีÉสําคญั

Fronto-
temporal 
(Lobe) 
dementia

ประมาณ 5% ของผูที้Éมี
ภ า ว ะ ส ม อ ง เ สืÉ อ ม
ทัÊ งหมด เป็นประเภท
หรือสาเหตุของภาวะ
สมองเสืÉอมทีÉพบในคน
อายุน้อย ได้มากกว่า
ภ า ว ะ ส ม อ ง เ สืÉ อ ม
ประเภทอืÉน

สัม พัน ธ์กับก ารสูญเ สีย
เซลล์ประสาทหรือเซลล์
ถู ก ทํ า ล า ย โ ด ย เ ฉ พ า ะ
บริเวณ Frontal and 

Temporal lobes  

อ า ก า ร แ ส ด ง ทีÉ พ บ ไ ด้ บ่ อ ย คื อ  ก า ร
เ ป ลีÉ ย น แ ป ล ง ด้า น พ ฤ ติ ก รร ม แ ล ะ
บุคลิกภาพ (Behavior and Personality) 

โ ด ย เ ฉ พ า ะ ก า ร ต อ บ ส น อ ง ห รื อ
ปฏิสัมพนัธ์กับผูอื้Éน บางรายอาจพบมี
ความบกพร่องดา้นการใชภ้าษา 

Assoc. Plaiwan Suttanon
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ประเภทของ
ภาวะ

สมองเสืÉอม
อุบตักิารณ์ พยาธิสภาพ อาการ และอาการแสดงทีÉสําคัญ

Parkinson’s 
disease

ผู ้ป่วยโรคพาร์กินสัน 
(Parkinson’s disease) 

จํ า น ว น ม า ก พัฒ น า
อ า ก า ร ส ม อ ง เ สืÉ อ ม
โด ยเ ฉ พา ะ ใ นร ะ ย ะ
ท้ายๆ ของโรค ภาวะ
สมองเ สืÉ อมจากโรค
พ า ร์ กิ น สั น คิ ด เ ป็ น
ประมาณ 3-4% ของผู ้
ทีÉ มีภาวะสมองเ สืÉ อม
ทัÊงหมด

โรคพาร์กินสนัเกิดจากการ
สูญเสียสารสืÉอประสาทชืÉอ
Dopamine ซึÉ งผลิตจาก
ส่วนของสมองทีÉ เรียกว่า 
Substantia nigra ภาวะ
สมองเสืÉ อมจากโรคพาร์
กินสันมกัพบสัมพนัธ์กับ
การพบ Lewy bodies ใน
สมองเช่นกนั

อาการแสดงระยะแรกเป็นอาการแสดง
ดา้นความบกพร่องดา้นการเคลืÉอนไหว
เนืÉองมาจากโรคพาร์กินสัน เช่น อาการ
สัÉน แข็งเกร็ง (Rigidity) และความ
ยากลําบากในการเริÉ มหรือหยุดการ
เคลืÉอนไหว ระยะต่อมาของโรคจะตาม
ด้วยอาการด้านความสามารถด้านการ
รับรู้บกพร่อง และมกัพบการเห็นภาพ
หลอน (Hallucinations)

Assoc. Plaiwan Suttanon



Common symptoms and problems

• Marked loss of memory for recent events: 

o Losing items

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

Depends on: types and stages of the disease

Assoc. Plaiwan Suttanon 22



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.htmAssoc. Plaiwan Suttanon 23



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, 3rd ed. Boston
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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:

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

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

o 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​.

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

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

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

Signs and Symptoms of Dementia



2. Behavioral and Psychological Symptoms:

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

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

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

o Sleep Disturbances: Disrupted sleep-wake cycles

Signs and Symptoms of Dementia



3. Motor Symptoms:

o 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

Signs and Symptoms of Dementia



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​



Physical Contributions to Dementia
• Gait and Balance Impairments:

o 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​.

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



• The brain does not only control memory —
it controls both cognition 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 32



• Physical and Functional status

– ADL

– Complex ADL, Instrumental ADL

– Gait and Balance

– Risk of falling

Dementia: Assessment: 
- Neuromuscular examination

- Physical and Functional status

- Mental State and Cognitive Function

Assoc. Plaiwan Suttanon 33



• Mental state and Cognitive function

– MMSE (Thai, 2002), TMSE

– MOCA

– The Mini-Cog assessment 

Dementia: Assessment: 
- Neuromuscular examination

- Physical and Functional status

- Mental State and Cognitive Function

Assoc. Plaiwan Suttanon 34



• Mental state and Cognitive function
– MMSE (Thai, 2002)

– MOCA

– The Mini-Cog assessment 

Assoc. Plaiwan Suttanon 35

Cognitive Domains Assessed:
1. Orientation
2. Registration
3. Attention and Calculation
4. Recall
5. Language
6. Visuospatial construction

11 items, Total score 30



• Mental state and Cognitive function
– TMSE

– MOCA

– The Mini-Cog assessment 

36Assoc. Plaiwan Suttanon

Total score 30



• Mental state and Cognitive 
function

– MMSE (Thai, 2002)

– MOCA

– The Mini-Cog assessment 

Assoc. Plaiwan Suttanon 37

• Cut-off >=25 คะแนน
• < 20 and MIS < 7 → 90%AD (18 months)
• คะแนนรวม +1 (education < 6 yr)



• Mental state and Cognitive function
– MMSE (Thai, 2002), TMSE

– MOCA

– The Mini-Cog assessment 

Assoc. Plaiwan Suttanon 38

✓Cut-off >=25 คะแนน
✓< 20 and MIS < 7 → 90%AD (18 months)
✓คะแนนรวม +1 (education < 6 yr)



• Mental state and Cognitive function
– MMSE (Thai, 2002), TMSE

– MOCA

– The Mini-Cog assessment

Assoc. Plaiwan Suttanon 39
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Cognitive screening tools
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Screening /Assessment Tools for Cognitive Function....not for 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:

• Orientation

• Registration

• Attention and Calculation

• Recall

• Language

• 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:

• 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 MCI​

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

• Memory

• Language (verbal fluency)

• Attention

• Orientation

• 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:

• A score below 26 is suggestive of cognitive impairment, particularly mild cognitive impairment (MCI) or 
early dementia

• Sensitivity and specificity: MoCA is particularly sensitive in detecting MCI (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 Orientation to time and place
o Attention and immediate memory
o Remote memory
o Language and comprehension (follow simple commands)
o 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.



Mini-Cog Test
Cognitive Domains Assessed:

• Memory

• 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:

• 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.



Trail-Making Test (TMT)
Cognitive Domains Assessed:

• Executive function

• Processing speed

• Attention

• Cognitive flexibility (task-switching)

Versions:

• TMT Part A: Assesses visual attention and processing speed.

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

Procedure:

• 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.



Clock Drawing Test (CDT)

Cognitive Domains Assessed:
• Visuospatial ability

• Executive function

• Attention

• Memory (indirectly)

Procedure:

• The individual 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.

• 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.



















Abbreviated Mental Test (AMT)







Trial Making Test



ค. ภาษาไทย https://www.rehabmed.or.th/main/wp-content/uploads/2015/01/L-242.pdf





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​



Physical Contributions to Dementia

• 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
• 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​

• 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:

• Mobility

• Balance

• Functional gait

• Cognitive-motor coordination (in dual-task variant)

Procedure:

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

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

Interpretation:

• Scores:

o Under 10 seconds: Normal mobility

o 10-20 seconds: Fair mobility, requires assistance

• 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.
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Dual-Task Paradigm

Domains Assessed:

• Attention

• Executive function

• Postural control

• Gait control

Procedure:

• 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:

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

• 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.



Timed Up and Go (TUG) Test – Dual task

• percent dual-task effect (DTE%)
• TUG

• correct response rate (CRR) 

• Percent dual-task effect (DTE%)
• CRR 



10-Meter Walk Test (10MWT)

Domains Assessed:

• Gait speed

• Stride variability

• Balance

Procedure:

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

Interpretation:

• 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

• 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:

• Balance

• Strength

• Reaction time

• Proprioception

• Vision

Procedure:

• 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:

• The composite PPA score indicates the individual's fall risk. A lower PPA score 
indicates a lower risk of falling. This tool is also useful in assessing fall risk in 
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



Clinical Implication

• Key Message:

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

• 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.



✓ A quiet setting 

✓ Trained healthcare professional, follow instructions

✓ Ensure the patient is comfortable and able to hear or understand instructions

✓ Ask the patient each of the questions one at a time

✓ Allow the patient time to answer

✓ Avoid stressful situations
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Balance * Aging / MCI / Dementia * Falls

SystemsBalance

Motor Cognition

FallsRisk 
Factors



Clinical Case Scenario

• 82-year-old female
• Slower gait

• Dual-task difficulty
• Memory complaints

• Falls



Outline of the 2nd session
• Postural and Balance Control

– mechanism
– involved systems

• Sensory
• Motor
• CNS - Cognition

– responses 

• Impaired balance and FALLS
– aging
– impaired cognition (MCI, 

dementia (AD))

SystemsBalance

Motor Cognition

FallsRisk 
Factors



Balance and postural control
• ….is a complex 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 a complex entity that requires cooperative interaction 

among many body systems…

Suttanon, PhD thesis, 2011



System approach: 

• Complex interaction of systems and higher level process

Ivanenko, Gurfinkel, 2018; Woollacoott, Shumway -Cook

Adaptive / Anticipatory

Neuromuscular synergies /
Motor process



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



Individual sensory systems:

• Vision
• Somatosensory
• Vestibular

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

Balance… our “sixth 
sense,” 

VOR

VSR



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



Four Main Components: 

Sensory inputs
Reference values 

(internal 
representation)

Postural reactions Postural 
anticipation



Central organization of postural control

Jean Massion, 1994



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

https://www.google.com/url?sa=i&url=https%3A%2F%2Fslideplayer.com%2Fslide%2F5287924%2F&psig=AOvVaw26Y91Tft7-
k1QjldwobCtx&ust=1675854382500000&source=images&cd=vfe&ved=0CBAQjRxqFwoTCIiYqp6ig_0CFQAAAAAdAAAAABAD



How Postural Control works…..



Balance and postural control:
during quite stance

• 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

– Self-perturbation

– External perturbation 

• Expected perturbation

• Unexpected perturbation



Balance and postural control
• ….is a complex entity that requires cooperative interaction among many 

body systems…



Lifespan changes in postural control. 

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

Postural stability across the 
lifespan for planar path length 



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

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. 



Postural control 
components affected by 

Aging

Figure . Balance and postural control's components and mechanisms



Sensory systems

• Vision:

• Vestibular:

• Somatosensory:

https://d3i71xaburhd42.cloudfront.net/a8a62269643a94afa9a47de86e5b63ed49a289d7/33-Figure2.1-1.png



• Vision:
• Acuity
• Contrast sensitivity
• Depth perception

Sensory systems

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 

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



Sensory systems

• Somatosensory:

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

• Sensory receptors less 
sensitivity

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

• Slow reaction time



Sensory systems

• Vestibular:

• Degeneration of vestibular receptors

• Decreased vestibular nerve function

• Increased Reliance on Compensatory 

Mechanisms

• Changes in vestibular reflexes 

• Increased Vestibular disorders 

prevalence (i.e. BPPV



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)



Execution system

Shumway Cook, Woollacoott, Motor control.

• Muscle: strength, endurance

• Joint: ROM, Flexibility, stiffness

• Cardiovascular limitation



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)

Shumway Cook, Woollacoott, Motor control.



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.



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.

• 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 B 10cm/s    B 
40cm/s
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https://img1.wsimg.com/isteam/ip/325a52e0-43d9-4d75-a78a-30a28dfbc026/Screen%20Shot%202023-10-
07%20at%204.10.22%20PM.png/:/cr=t:0%25,l:0%25,w:100%25,h:100%25/rs=w:1280,h:723
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Age-related health conditions affected Postural control n Balance

Age-related health conditions 
affected Balance ……………

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



• Populations 

– approx. 18% of individuals younger than age 45 years 

– approx. 25%  ---------------’’------------------ 45-65 years

– approx. 30% of community-dwelling older people (≥ 65 years)

– Greater in Older people with health conditions: stroke, PD, dementia

0

20

40

60

80

100

older people people with
stroke

people with
Parkinson's

disease

people with
polio

people with
dementia
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• Risk factors:  age, female gender, fear of falling, history of falls, unclear 
vision, depression, and balance disorders



36

Dementia: OR = 2.01

Age: OR = 1.15
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Female: OR = 1.52
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Fear of falling: OR 2.82

History of fall : OR 3.22



39

Vision unclear: OR = 1.56

Depression: OR = 1.23



40

Osteoporosis : OR = 3.00

Balance disorder : OR = 3.00



• The brain does not only control memory —
it controls both cognition and movement.



• The brain does not only control memory —
it controls both cognition and movement.



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

Shaw, 2003; Shaw, et al., 2003; Van Dijk, et al., 1993; Timnetti, et al., 1888; Morris et al., 1987; Horikawa et al., 2005

Eriksson et al., 2007; Jensen et al., 2003; Van Dijk et al.,1993 
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Incidence and Circumstances

Sen Citizens 
apartments 
(n=89)

Residential Care 
(n=156)

Dementia 
Specific RC 
(n=69)

Overall 
(n=314)

Walking 
+/- aids 35% 56% 31% 45%

Standing
24% 7% 19% 14%

Rising / 
Sitting 
down

26% 30% 46% 32%

Sitting / 
Lying 15% 7% 4% 9%

Assoc. Plaiwan Suttanon



Risk factor for falls in people with dementia
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Gait and balance changes with dementia 

Shaw et al., 2003Assoc. Plaiwan Suttanon
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Gait / balance changes with dementia 

Balance / Walking

 an automatic motor behaviour
 Involving 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 

Dual Task

AD Subject

Assoc. Plaiwan Suttanon
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Balance: Static

▪ Greater sway in altered sensory conditions1

▪ 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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People with Dementia (mild to moderate AD)…

▪ A higher falls risk 

▪ Impaired balance and mobility (since early stages)
• reaching, leaning tasks
• stepping, turning tasks
• altered sensory information (less stable surface/eyes closed)
• single and dual tasks

Assoc. Plaiwan Suttanon

▪ 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
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“Brain     Cognition     Movement     Function”



MuscleBrain

Cognition Movement

FallsFunction



Aging → MCI → Dementia

MuscleBrain

Cognition

<Balance>

Movement

FallsFunction



Outline of the last session

• Structural and functional changes

– Nervous system: BRAIN (cognitive 

function)

• Aging →MCI → Dementia

– Musculoskeletal system: Muscle 

(sarcopenia, powerpenia)

• Aging →MCI → Dementia

• Clinical signs



“Brain     Cognition     Movement     Function”



Risk factors



Ikegami et al., 2019
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3eec37a7e6984943747ee04ea59f855986da/cognitive-function-slide5.png
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Type of program Effect on Physical aspects Effect on Cognitive 
aspects

Aerobic + cardiovascular 
performance, - risk of 
falls

+ Memory, brain function

Strengthening + Muscle strength + Executive function

Balance + Balance, - Falls + Dual task ability

Flexibility + Flexibility, - pain +/-memory



Clinical Implications
• Key Messages:

o 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:

o Dementia significantly impacts both cognitive and physical 

functions, particularly gait and balance.

o Gait and balance assessments are essential for evaluating and 

managing impairments.

o 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:

o Exergame Training: Integrates physical activity with cognitive 

challenges to enhance balance and cognitive performance​.

o Aquatic Therapy: Improves both physical and cognitive functions 

in older adults​.



Promoting Physical Activity for Older People
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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





https://memory.ucsf.edu/sites/g/files/tkssra17291/files/NIA_What-is-Brain-Health.jpg





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









Allison EY, Bedi AM, Rourke AJ, Mizzi V, Walsh JJ, Heisz JJ and Al-Khazraji BK (2025) Resisting decline: the neuroprotective role of resistance exercise in supporting cerebrovascular function and brain health 
in aging. Front. Physiol. 16:1606267. doi: 10.3389/fphys.2025.1606267
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• 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

Dementia:
PT advice for Dementia Care

Assoc. Plaiwan Suttanon 45



• 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)

46

 Family and Caregivers:  Key

Dementia (incl. AD):
PT advice for Dementia Care

Assoc. Plaiwan Suttanon



Dementia:
PT Role in Dementia Care

1. การรกัษา / ชะลอความเสืÉอม / สง่เสรมิการทาํงานและกิจกรรม
– Strengthening exercise
– Balance exercise
– Mobility / functional exercise
– Encourage independence 

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

47

 Goals: 
 Quality of life (Patients and family)
 Independence

Assoc. Plaiwan Suttanon



• Physical exercise corporate with mental exercise or 
enjoyable activity

48

Dementia:
PT Role in Dementia Care

Assoc. Plaiwan Suttanon
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2. ป้องกันอันตราย
– Falls prevention
– Contracture 
– Pressure sore

49

3. ส่งเสริมการทาํงาน / กิจกรรมด้วยตนเอง
 Figures / Signs & Labels / List
 เก็บสิÉงของท่จาํเป็นตอ้งใชใ้หเ้ห็นชดั หยิบใชง่้าย
 แสงสว่างเพียงพอ
 ลดการใชก้ระจกบรเิวณทางเดิน
 ติดตัÊงอปุกรณเ์พืÉอความปลอดภยั เช่น อปุกรณต์ดัไฟ smoke alarm

Dementia:
PT Role in Dementia Care

Assoc. Plaiwan Suttanon



Sign & Labels / Lists: examples

50Assoc. Plaiwan Suttanon
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Things to do Check box when done

1. กินยาพรอ้มอาหารเชา้ ✓

2. กินยาก่อนอาหารเทีÉยง ✓

3. ออกกาํลงักายก่อนนอน
4. ........

Appointments Check box when done

1. คณุหมอฟัน 12.00 ✓

2. ช่างทาํผม 16.00
3. …..
4. ........

Sign & Labels / Lists: examples

Assoc. Plaiwan Suttanon



Sign & Labels / Lists: examples
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ลุกขึÊนยนืจากเกา้อี ÊนัÉง
1. เลืÉอนตวัไปดา้นหนา้
2. วางเทา้ราบบนพืÊน
3. วางมือทัÊง 2 ขา้ง บนทีÉวางแขน
4. ......
5. ......

ลุกขึÊนยนืจากเกา้อี ÊนัÉง

1. เลืÉอนตวัไปดา้นหนา้

2. วางเทา้ราบบนพืÊน

3. วางมือทัÊง 2 ขา้ง บนทีÉวางแขน

4. ......

5. ......

Assoc. Plaiwan Suttanon



FALLS Management in DEMENTIA: 

✓ Physical performance and balance assessment

✓ Concept of balance training and falls prevention

Assoc. Plaiwan Suttanon 53



What works in 

falls prevention in 

Dementia?

Assoc. Plaiwan Suttanon 54
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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

Assoc. Plaiwan Suttanon
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Exercise in Dementia

 Improve motor performance

 Gait, function, mobility, ADL

 Balance ability

 Improve behavioural disturbance

Assoc. Plaiwan Suttanon
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Exercise Related 
Programme in Dementia

 Effectiveness

 Implementation, Compliance

Assoc. Plaiwan Suttanon
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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



Balance Exercise in Dementia

• Frequency and duration 

- 30 – 75 min

- 2 / week – 2 / day

- 2 weeks – 12 months

60Assoc. Plaiwan Suttanon



• Increased support

• Exercise prescription

• Caregiver’s involvement

61http://www.acc.co.nz/PRD_EXT_CSMP/groups/external_providers/documents/publications_promotion/prd_ctrb118334.pdf

Modified Otago

Example:

Assoc. Plaiwan Suttanon
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Safety : 

Assoc. Plaiwan Suttanon
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• 3 times/ week
• 30 minutes

• 5 times/ week (everyday)
• 15 minutes

• Exercise prescription: Complexity, intensity, duration

Assoc. Plaiwan Suttanon
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• 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

Implementation / Compliance

Tilly, et al., 2008; Suttanon, et al., 2012Assoc. Plaiwan Suttanon
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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 

Suttanon, et al., 2012, Qualitative studyAssoc. Plaiwan Suttanon
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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 

Suttanon, et al., 2012, Qualitative studyAssoc. Plaiwan Suttanon
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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

Assoc. Plaiwan Suttanon



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

Summary: Exercise in Dementia

68Assoc. Plaiwan Suttanon
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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



Case-discussion

Assoc. Plaiwan Suttanon 70

• List of possible problems
• Assessments

- Neuromuscular examination

- Physical and Functional status

- Mental State and Cognitive Function

• Planned interventions / Objective

• 82-year-old female
• Slower gait
• Dual-task difficulties
• Memory complaints
• Falls history: 2 Falls when talking with 

friends during walking in a supermarket



Our job is improving the Quality 
of Life, 

not just delaying death.

-Patch Adams

71Assoc. Plaiwan Suttanon
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