
Copyright reserved by HKADA © 2016

A Unified Concept on Dementia and 
Cognitive Impairment 
towards 
Management

Dr. David DAI Lok Kwan, JP
Geriatrician
Chairman, Hong Kong Alzheimer’s Disease Association
15/1/2017



Copyright reserved by HKADA © 2016

Brain Reserve
Gene-Gene-Environment Interactions

Brain Resilience
Neuroplasticity

Unifying Concept of Alzheimer’s & Cognitive Frailty 
2017

Alzheimer’s 

Genetics

Amyloidogenic Genes: APOEe4

Non-Amyloidogenic Genes

Epigenetics

Total Frailty

Cognitive Frailty

Physical 
Social

Normal Ageing
Age of onset of Alz. 
Cohort age of onset
Demographic shift

Life Course Effect: Life Style, Socioeconomics, Environmental Life Course Effect: Life Style, Socioeconomics, Environmental 

FrailtyDisease

Mid-life Intervention

Vascular, Metabolic, Psychological, Leisure, Learning, Diet : 
(HT, DM, Exercise., Lipids, Smoking, Diet, Depression, Brain injury, Occupation)

Vascular, Metabolic, Psychological, Leisure, Learning, Diet : 
(HT, DM, Exercise., Lipids, Smoking, Diet, Depression, Brain injury, Occupation)

M
C

I(a)



Copyright reserved by HKADA © 2016

• Slower reactions
• Slower central processing time
• Picture completion, picture arrangement, object 

assembly, block design affected
• Accumulated knowledge and experience
• Vocabulary, arithmetic, comprehension, knowledge 

and digital span resistant to change
• Crystallized intelligence and wisdom
• 95% >65 yrs show no mental impairment

Age-related
Changes in Cognition
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Ageing and Mental Growth

• Wisdom
• Sharp wittedness
• Ability to deliberate
• Ability to reason
• Ability to 

comprehend the 
whole

• Better verbal 
command

• Better control of life
• Stronger commitment 

to work
• More faithful to 

employer
• Less absence from 

work
• Higher motivation to 

learn
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Alzheimer’s Disease
1907 

“An unusual condition 
of the cerebral cortex” 

痴呆症
腦退化
認知障礙
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Prevalence of dementia in community (2006)

Age 60-64 65-69 70-74 75-79 80-84 85 and 
above

Total 1.2% 2.5% 3.5% 9.9% 19% 32.1%

Female 0.4% 3.2% 5.3% 11.4% 24% 32%

Male 1.9% 1.9% 1.6% 8.3% 12.3% 33.1%

Total estimated number 70-
80 thousands
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Non-Alzheimer’s

非阿氐

Vascular

血管

Others

Alzheimer’s
阿氐

其他

Types of Dementia: Heterogenous
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Non-Alzheimer Degenerative Dementia
(Curr Opin Neurol 1998, 11:417 - 427)

Frontotemporal(behavioral, semantic, PPA)

Progressive Supranuclear Palsy(Occular, bulbar)

Corticobasal Degeneration(Apraxia)

Cerebral Lewy Body Disease(CVH)

Pres5702(zip)
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Amyloid Tau Synuclein 
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Fig. 3. Cognitive decline in Alzheimer’s disease follows a trajectory that
appears to include most of adulthood. AD, Alzheimer’s disease; MCI, mild
cognitive impairment; MMSE, mini mental state exam.

Neurobiology of Aging 2007:28
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Prevention

•Primary: Life course and life style 
modification

•Secondary: Risk modification, mid life 
intervention and anti-amyloid treatment

•Tertiary: Early diagnosis, interventions 
( medical and social) and reduce 
complications and disability
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•Amyloid accumulation starts many 
years before the onset of symptoms, 
and initiation of anti-amyloid 
treatment only after dementia 
develops may be too late to affect the 
clinical course of the disease. 
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Fig. 3. Cognitive decline in Alzheimer’s disease follows a trajectory that
appears to include most of adulthood. AD, Alzheimer’s disease; MCI, mild
cognitive impairment; MMSE, mini mental state exam.

Neurobiology of Aging 2007:28
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Importance of engagement of 
Family Physician in Dementia Care 

• Dementia care is over-specialised
• Current specialist models of dementia 

care (where geriatricians, neurologists and 
psychiatrists provide dementia care) are 
unlikely to be able to scale up to provide 
sufficient coverage for the growing 
number of people affected by dementia 

• Primary care physicians take responsibility 
for dementia care they can attain similar 
outcomes to specialists. 

(World Alzheimer Report 2016, ADI)
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Importance of engagement of 
Family Physician in Dementia Care 

•Task-shifting and task-sharing 
with primary care services 
will be a core strategy for 
improving the coverage of 
diagnosis and continuing care

• Increasing the role of primary care 
services can unlock capacity within 
the system for diagnosis and 
continuing care, and may be up to 
40% cheaper than specialist care in 
high income countries,e.g. from a 
neurologist to a primary care 
physician 

• Training, mentoring and support by 
specialists are essential. 

(World Alzheimer Report 2016, ADI)
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Advocacy 
and 
Policy

1. Primary Care Model For Early Dementia
2. Early Detection  Early Diagnosis  Early Intervention
3. Capacity Building (Medical and Social)
4. Medical and Social Collaboration  Task Shifting and Sharing
5. District based collaboration

Research 1. Efficacy of FM in Diagnosis of Early Dementia (mainly 
Alzheimer’s Disease)

2. Primary Care Model - Medical-Social Collaboration (MSC)
3. Shorten waiting time to diagnosis and intervention
4. Primary Symptoms of Early Dementia in Community Sample
5. Carer Satisfaction

Training Manual for HKCOG
- Guidelines
- 100 Cases of 

Community Subjects 
with Early Dementia

Practice 
Model

FM
Training

Early Diagnosis 
& 
Medical 
Intervention

- Feedback By 
Specialist Panel

- Follow Up

- Case 
Conference 
and 
Feedback

HKCOG

EDS
Certified 
Dementia Care 
Planner (CDCP)

Follow through 
patients

Day Centre 
Programme
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Amnestic MCI
(Petersen, 2001)

•Memory complaint, preferably 
corroborated by a informant

•Objective memory impairment for age
and education

•Essentially preserved general cognition
•Preserved activities of daily living
•Not demented
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Fig 2. Cognitive continuum showing the overlap in the boundary between normal
Ageing and mild cognitive impairment and Alzheimer’s disease (adapted with
Permission from Ref [link-RIDb1111]
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•Heterogeneity
•Uncertainty
•Ambiguity
•Poor conceptualisation
(Editorial, Lon S Schneider
Am J Geriatr Psy 2005; 138: 629-632)
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Total FRAILTY

•Physical
•Cognitive
•Psychosocial 體能

認知 社倫
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Heart and Mind
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Heart and Mind
( J Int Med 2015, 277; 426-428)

• Sporadic AD: multiple genetic, epigenetic, environmental, lifestyle, 
behavioral factors against a background of senescence-related 
diseases and functional/cognitive declines

•Brain hypoperfusion: 
hypertension, hypotension, 
arterial stiffness, atherosclerosis,      

myocardial  infarction, valvulopathies, 
arrhythmias, cardiomyopathies
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Can we save the brain from the ravages 
of midlife CVDRFs
(Neurology 1999, 52(6): 1114-1115)

Currently, we should double our efforts 
to detect and control modifiable 
cardiovascular risk factors that 
decrease the brain volume

(Gorelick, Editorial)
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DM, Cognitive and Dementia
( Int J Environ Res PH 2015, 12, 8281-8294)

• Hyperglycemia
• Hyperinsulinaemia
• Comorbid vascular risk ( hypertension, obesity)
• Dislipidemia ( high TGs, Low HDL, dense LDL)
• Cerebrovascular dysregulation (endothelial 

dysfunction, microinfarcts, WMD)
• Amyloid-B metabolism ( generation and clearance)
• inflammation
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Cerebral(Type III) Diabetes
( Indian j Pharm Sci 2015; 77(5):5111-514)

• Hyperinsulinemia induced insulin resistance activated 
glycogen synthase kinase 3B, key in cognitive decline

• Hippocampus and amygdala atrophied in DM, 
reducing cognitive reserve

• DM confer a RR of 1.46 for AD
• Chronic hypoglycemia lead to brain damage
• DM promote neurodegeneration independent of AD, 

via tau phosphorylation ( Neurology 2015; 85:1123-1130)
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Sleep and breathing
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The Concept of Reserve
Leveraging on Brain & Cognitive Plasticity

Reserve
Reserve

Age-related 
D

ecline (usual and frailty)
Age-related 

D
ecline (usual and frailty)

Pathology
Pathology

Conditioning

Drug

Alzheimer’s Disease• Mature adult brain to 
sustain the effect of 
disease or injury 
sufficient to cause 
clinical dementia in an 
individual possessing 
less cognitive reserve

• No direct relationship 
between degree of brain 
pathology/damage & 
clinical manifestation
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J Psychosocial Nursing 2010 (48);4:23-30
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Leisure

“It seems prudent to encourage 
persons of all ages, not just older 
persons, to engage in an active 
lifestyle that includes frequent 
participation in a wide range of 
cognitively, physically,and socially 
challenging activities, but to turn the 
TV off.”

(Neurology 2006: 66: 794-795)
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Multidimensional Activities
Building Cognitive Reserve

Participatory art improves cognitive 
functioning, communication, self-
esteem, pleasure, enjoyment of life & 
memory in old age:

•Music (singing & playing musical 
instruments)
•Drama
•Visual arts
•Storytelling
•Mixed art forms

Also increases levels of general daily 
activity, improved breathing, joint 
mobility, and CV health

UK Mental Health Foundation 2011
(Review of 31 studies in 2,040 elders from western 

countries: UK, US, Australia, Canada, Spain & Sweden) 
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Selective Neuronal 
Vulnerability &
Neuroplasticity
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Selective neuronal vulnerability
( Prog Neurobiol 2014 June;117:20-40)

• Neuroplasticity
• Medial temporal lobes and other parts of DMN in 

learning and memory, with high demands for life-long 
plasticity

• Neuroplasticity higher in limbic system; MTL in 
learning and memory

• Activity-dependent amyloid accumulation
• Cognitively active persons develop more efficient ways 

of performing tasks and produce less Aẞ



Copyright reserved by HKADA © 2016

Brain Reserve
Gene-Gene-Environment Interactions

Brain Resilience
Neuroplasticity

Unifying Concept of Alzheimer’s & Cognitive Frailty 2017

Alzheimer’s 

Genetics

Amyloidogenic Genes: APOEe4

Non-Amyloidogenic Genes

Epigenetics

Total Frailty

Cognitive Frailty

Physical 
Social

Normal Ageing
Age of onset of Alz. 
Cohort age of onset
Demographic shift

Life Course Effect: Life Style, Socioeconomics, Environmental Life Course Effect: Life Style, Socioeconomics, Environmental 

FrailtyDisease

Mid-life Intervention

Vascular, Metabolic, Psychological, Leisure, Learning, Diet : 
(HT, DM, Exercise., Lipids, Smoking, Diet, Depression, Brain injury, Occupation)

Vascular, Metabolic, Psychological, Leisure, Learning, Diet : 
(HT, DM, Exercise., Lipids, Smoking, Diet, Depression, Brain injury, Occupation)

M
C
Ia



Copyright reserved by HKADA © 2016

Epigenetics 
( Exp Geron 2015,68: 81-12; JAMA Neurol 2013 ; 70(6): 711-718)

• Different biological traits that are responsible for 
regulation of gene expression through the 
interaction with the DNA sequence of a gene, 
without altering the DNA sequence 

• Many different environmental factors ( nutrients, 
pollutants, chemicals, physical activity, lifestyle, 
physical and mental stress)

• Genetic influences on longevity account for 25 % of 
the variance and environmental and lifestyle factors 
govern the remaining 75%
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Adaptative Response Hypothesis

Strategies to improve response to stress:
•Caloric restriction
•Exercise
•Environmental enrichment
•Neonatal handling
•Supplementation in antioxidants
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Socioeconomic Status
(Ann NY Acad Sci 2010; 1186: 190-222)

•Top down strategies to alter brain 
function that will improve allostasis
and allostatic load. 

•Instill optimism, a sense of control 
and self-esteem, finding meaning 
and purpose in life
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Nutrition Reviews Vol 68(Suppl 2):S65-S69


