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Functional decline with ageing and 
disease

“Normal” ageing is NOT associated with any  functional impairment

Mild cognitive 
impairment 

Mild 
dementia

Moderate 
dementia

Intervention changing the 
trajectory of disease

Prodromal Dementia



Simplified scheme of the stages of memory and 
possible impairments

STIMULUS

REGISTRATION STORAGE RETRIEVAL

Stimulus recall

Attentional /concentration 
disorders:
• Delirium
• Sleep
• Depression disorders
• Anxiety/Severe stress
• Hearing loss
• Medications

Damage to cortical (grey 
matter) structures:
• Alzheimer’s Dementia

Sub cortical (white matter 
connections) dysfunction:
• Mini-stroke dementia



Dementia

A loss of mental ability severe enough to interfere with 
normal activities of daily living, lasting more than six months, 
not present since birth, and not associated with a loss or 
alteration of consciousness. 



Dementia is a life-course illness

There is no one miracle cure at the end that will fix 
the problem!



Population attributable 
fraction of potentially 
modifiable risk factors for 
dementia

Livingston et al. Lancet 2020; 396: 413–46.



Growth in numbers of people with dementia in 
high-income and low and middle-income countries

Prince et al.  World Alzheimer report 2015. Alzheimer’s Disease International, 2015.



Kaplan-Meier survival curves for people with and without dementia

Rait et al. BMJ 2010;341:c3584



Healthy cognition–to–dementia continuum

DOI: 10.1002/alz.12638 ALZHEIMER’S ASSOCIATION REPORT



Estimated lifetime risk for Alzheimer’s dementia, 
by sex, at ages 45 and 65. USA population.

DOI: 10.1002/alz.12638 ALZHEIMER’S ASSOCIATION REPORT



Neuro-degenerative/Vascular causes dementia

Alzheimer’s type – early and late onset (common)

Vascular dementia – Sub cortical ischemia, post-stroke, 
multiple infarct (common)

Limbic-predominant age-related TDP-43 encephalopathy 
(uncommon)

Frontotemporal dementia – behavioural and semantic 
variants (rare)

Lewy Body Dementia and Parkinson’s disease 
(uncommon)

Huntington’s disease (very rare)

Prion disease (very rare)

Primary Progressive aphasia(rare)



“Correctable/stabilisable” causes of 
cognitive problems

Brain tumours

Infection related – HIV associated neurocognitive disorder, tertiary 
syphilis 

Normal pressure hydrocephalus

Recurrent hypoglycaemia

Vitamin deficiencies:
Pellagra (B6), Thiamine (B1), Pernicious anaemia (B12)

Subdural haemorrhage

Chronic electrolyte imbalances – hypercalcemia, hyponatremia

Chronic hypoxia, obstructive sleep apnoea

Depression and anxiety disorders

Excessive alcohol intake

Dysthyroidism – hyper or hypo functioning

Poor vision: cataracts

Poor hearing



Neurodegenerative burden

Neurodegenerative 
burden

Vascular disease burden

Not everything in life is clear cut

Dysglycaemia/diabetes mellitus

Sleep apnoea/COPD

Depression

Alcohol

Vitamin B12

Head injury

Vascular dementia
Alzheimer’s dementia



Early correct diagnosis of cognitive impairment 
in 2022 allows:

• Patient involvement in decision making.
• Exclusion of cognitively exacerbating illness.
• Implementation of cognitive protective 

strategies.
• Caregiver support and planning.
• Early detection and management of 

accelerators/co-morbidity e.g. depression, 
vitamin B12 deficiency, etc.



• Guides management in terms of:
• Non-pharmacological strategies

• Pharmacological strategies

• Monitoring for adverse effects e.g. aspiration/falls

• Caregiver support/planning

• Advanced care planning

Diagnosis of a clinical sub-type in early dementia 
in 2022:



Components of the clinical evaluation 
of a patient with cognitive impairment

• Functional status – pre morbid vs. current

• Clinical course

• Neuropsychiatric symptoms

• Hearing and vision

• Cognitive assessment (MOCA/MMSE)

• Gait /falls – timed up and go, gait speed or watching the commute into the 
consulting room

• Continence

• Vascular risk factors – BP, DM, smoking, cholesterol, atrial fibrillation, OSA

• Alcohol intake

• Support structures/safety issues

• Bloods – Sodium, calcium, glucose, haemoglobin, urea, vitamin B12, CRP, 
HIV, RPR, GGT, MCV 

• Neuroimaging



Prevalence of restriction in the four specific instrumental 
activities of daily living over the 10 years preceding dementia

Peres et al. J Am Geriatr Soc 2008;56:37-44



Survival curves in MCI patients show increased conversion over time for 
abnormal relative to normal subjects for PET and episodic memory

Neurology 2010;75:230–238

FDG-PET Episodic memory (AVLT)



Bedside cognitive testing

Attention

Memory

Executive function

Language

Visuospatial/calculation



BMC Geriatrics 2009; 9: 41

Gait and cognition



Abnormality of gait as a predictor of non-Alzheimer’s dementia

Verghese et al. N Engl J Med 2002;347:1761-8.

INCIDENCE OF DEMENTIA AMONG 337 SUBJECTS WITH NORMAL 
GAIT AND 85 SUBJECTS WITH ABNORMAL GAIT AT BASE LINE.



Association between severity of cerebral small 
vessel disease and impaired gait

Karlijn F. de Laat et al. Stroke 2010, 41:1652-1658



Mild cognitive impairment

Petersen et al. Practice guideline update summary: Mild cognitive impairment. Neurology 2018;90(3):126- 135

Dementia

Age Prevalence

60-64 1%

65-74 5%

75-84 15%

>85 35%

Age Prevalence

60-64 6.7%

65-69 8.4%

70-74 10.1%

75-79 14.8%

80-84 25.2%

Prevalence of cognitive impairment syndromes



Syndrome of Mild Cognitive Impairment (MCI)

Gauthier et al. Lancet 2006; 367: 1262–70

Presumed outcome of the subtypes of MCI when combined with the presumed pathogenesis



Alzheimer’s type dementia

• Cognitive testing – episodic memory deficits which don’t 
correct with cueing, visuospatial

• Function – congruent with MMSE score.

• Neuropsychiatric – early on = mood problems, later on 
behaviour problems related to patient/environment mismatch

• Gait – “mobile enough to wander off and get lost”

• Continence – preserved until late when can’t find the toilet

• Present via – children, self (when insight preserved early in 
disease)

• Clinical course: slow and steadily/predictably progressive

• Differential: early disease – mood disorder

• 10% rule – atypical presentation, seizures, hallucinations, rapid 
decline



1 2 3 4 5 6 7 8 9

0

5

10

15

20

25

30

Time (years)

Symptoms

Diagnosis

Loss of functional independence

Behavioural problems

Nursing home placement

Death

M
in

i-
M

e
n
ta

l 
S

ta
te

 E
x
a
m

in
a
ti
o
n
 (

M
M

S
E

)

Early diagnosis Mild-to-moderate Severe

Feldman and Gracon. The Natural History of Alzheimer’s Disease. London: Martin Dunitz, 1996

Natural history of Alzheimer’s dementia

Pre-dementia anxiety/depression



Severity of Dementia (Alzheimer’s) 

(according to MMSE Score)

–20-24 – Mild – medications, driving, finances, cooking.

–19-15 – Moderate – help dressing, shaving.

–10-14 – Moderately Severe – incontinence, lost at home, 
misidentifying family members.

–<10 – Severe – poor speech, poor mobility, poor eating



Frontotemporal dementia

• Cognitive testing – executive, language (particularly naming), 
memory. NB visuospatial always preserved initially.

• Function – much worse than the cognitive tests suggest. Often 
marked early impact on ability to work as mainly “younger 
patients 55-70 years”

• Neuropsychiatric – often few years lead in of psychiatric type 
problems – apathy, can appear “bipolar”, loss empathy with 
strained family relations, marked personality changes. Sweet 
tooth.

• Gait – very well preserved.

• Continence – urinary/faecal accidents without concern from 
moderate disease.

• Present via – family. Every one has had enough!

• Clinical course – slowly progressive

• Differential: alcohol, Alzheimer’s, late onset bipolar disease.



Lewy Body Dementia

• Cognitive testing – visuospatial, attention, executive function.

• Function – worse than the cognitive tests suggest – finances 
particularly poor.

• Neuropsychiatric – visual hallucinations, REM sleep disorder

• Gait – parkinsonian, falls

• Continence – bladder and bowel changes in moderate disease

• Present via – cardiologist, neurologist

• Clinical course: unpredictable and fluctuating

• Differential: delirium, alcohol related cognitive impairment, 
atypical Alzheimer’s

• Inadvertent “trial of life” if given neuroleptics.



Vascular dementia 
– sub cortical ischemic type

• Cognitive testing – executive function, visuospatial, language, 
memory (improves with cueing).

• Function – much worse than the cognitive tests suggest.

• Neuropsychiatric – “problem patients”, apathy, mood disorders

• Gait – poor gait initiation, “feet glued to floor”

• Continence – urinary/faecal accidents due to being caught 
short.

• Present via – family practitioner, vascular surgeon, cardiologist, 
neurologist, endocrinologist

• Clinical course: unpredictable, “step-wise”

• Differential: delirium, alcohol related cognitive impairment, 
atypical Alzheimer’s

• Vascular risk factors – DM2, smoker, hypertension (though can 
“settle” in later disease), OSA, AF, COPD, hyperlipidaemia.



Gait 
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Visuospatial 
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Which type of dementia could my 
patient have?
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Which type of dementia could my 
patient have?

Gait 
disturbance

Visuospatial 
problems:

• Falls
• Gets lost

• Financial errors

Hallucinations

Behaviour and 
personality:

• Stubborn/inflexible

Language

Memory:
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Urinary 
Continence
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Attention
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Insight



Pharmacological management 
differs with dementia type

• Alzheimer’s and Lewy Body – cholinesterase inhibitors 
(was R1000 now R215) and memantine (was R1200 
now R285)

• Frontotemporal – SSRI’s

• Vascular dementia – tailored vascular risk factor 
management

G.W. Blair, J.P. Appleton, K. Flaherty, et al., Tolerability, safety and intermediary pharmacological 
effects of cilostazol and isosorbide mononitra..., , https://doi.org/10.1016/j.eclinm.2019.04.001



Consensus** on current treatments 
for overall BPSD and agitation

** Predominantly psychiatrists

Kales et al. International Psychogeriatrics: 2018; 1-8. doi:10.1017/S1041610218000534



Antipsychotics, first (conventional) and second (atypical) generation Increased risk of 
cerebrovascular accident(stroke) and greater rate of cognitive decline and mortality in 
persons with dementia. Avoid antipsychotics for behavioural problems of dementia or 
delirium unless nonpharmacological options (e.g., behavioural interventions) have failed or 
are not possible and the older adult is threatening substantial harm to self or others.

Beers List of inappropriate medications 2019, American Geriatrics Society



Brain protective strategies



Predicted 12-year paths of change in global cognition in persons with 
different years of education, adjusted for age, sex, and race

Neurology 2009;72:460–465

Education level has the biggest bearing 
on cognitive reserve



What is the biggest problem of oldest age?



Too old for school!
More frequent cognitive activity is associated with 
reduced incidence of dementia  - risk lowered by 42%

• Good activities – playing board games, reading, 
playing a musical instrument.

• How much activity per week?
– reading 3 newspapers and one book 

– playing chess/cards 3 times a week

– “book” club once a week

– 4-5 emails/letters a week

Wilson et al. Neurology 2007;69:1911-1920.
Verghese et al. N Engl J Med 2003;348:2508-16.
Spector et al. Br J Psychiatry 2003;183:248-54.



Social engagement –
Optimise your eyes and your ears



Cataract extractions and risk of developing all cause-
dementia and Alzheimer’s disease  dementia in patient 

• Cohort study assessing 3038 adults 65 years of age or older with 
cataract enrolled in the Adult Changes in Thought study.

• Based on 23 554 person-years of follow-up, cataract extraction 
was associated with significantly reduced risk (hazard ratio, 0.71; 
95% CI, 0.62-0.83; P < .001) of dementia compared with 
participants without surgery after controlling for years of 
education, self-reported White race, and smoking history and 
stratifying by apolipoprotein E genotype, sex, and age group at 
cataract diagnosis. 

• In comparison, risk of dementia did not differ between 
participants who did or did not undergo glaucoma surgery, which 
does not restore vision (hazard ratio, 1.08; 95% CI, 0.75-1.56; p = 
0.68). 

• Suggests that cataract extraction is associated with lower risk of 
developing dementia among older adults.

Lee et al. JAMA Intern Med. 2022;182(2):134-141. doi:10.1001/jamainternmed.2021.6990 



Hearing

• Midlife hearing impairment measured by 
audiometry, is associated with steeper temporal 
lobe volume loss, including in the hippocampus and 
entorhinal cortex.

• Immediate and delayed recall deteriorated less 
after initiation of hearing aid use and two 
longitudinal studies (18 and 25 years) show lower 
dementia incidence.

Livingston et al. Lancet 2020; 396: 413–46.



Food Combinations and Progression to 
Dementia Risk

• Higher intakes of salad dressing (olive oil based), nuts, fish, tomatoes, poultry, 
cruciferous vegetables, fruits, and dark and green leafy vegetables 

• Lower intake of high fat dairy products, red meat, organ meat, and butter.

Arch Neurol. 2010;67(6):699-706Arch Neurol. 2009;66(2):216-225



Normal Situation
Old age, incipient neurodegenerative 
disease, or anticholinergic therapy

Relationship between Acute and Chronic Brain Failure

Lancet 2010; 375: 773–75.



Adjusted odds ratios (OR) of dementia by prescription of 
anticholinergic drugs by period before a diagnosis of dementia

Richardson et al. BMJ 2018;360:k1315
17



Cumulative Use of Strong Anti-cholinergic drugs 
and Incident Dementia

• 3434 persons who had their cumulative anti-cholinergic medication 
use assessed 10 years before entry into cognitive assessment study 
in Seattle Washington. Median age 75 at entry into study.

• 10-year cumulative dose-response relationship was observed for 
dementia and Alzheimer disease (test for trend, P < .001). 

• For dementia, adjusted hazard ratios for cumulative anti-cholinergic 
drug use compared with non-use were:

• 8% lower risk (not statistically significant) for 1 to 90 doses

• 19% higher risk (not statistically significant) for 91 to 365 doses

• 23% higher risk (not statically significant) for 366 to 1095 doses

• 54% higher risk (VERY statistically significant) for greater than 1095 doses 

• 24/1000 person years in control and 46/1000 person years in >1095 
dose groups. Absolute risk increased 2.2% per 100 person years.

Grey et al. JAMA Intern Med. doi:10.1001/jamainternmed.2014.7663 Published online January 26, 2015



• 2-year longitudinal study of participants enrolled in the Medical Research Council 
Cognitive Function and Ageing Study between 1991 and 1993. 13004 community-
dwelling and institutionalized participants aged 65 and older.

• Use of medication with definite anticholinergic effects was associated with a 0.33-
point greater decline in MMSE score (95% confidence interval (CI) 0.03–0.64, 
p=0.03) than not taking anticholinergics.

Fox et al. J Am Geriatr Soc 2011.

Using medications with definite anticholinergic effects 
increases risk of cognitive decline



Effect of Total Number of Anticholinergic Medications Taken 
on Risk of Hospitalization for Confusion or Dementia

Kalish et al. J Am Geriatr Soc 62:1916–1922, 2014.20



Drugs with anti-cholinergic activity 
commonly used in older persons

Type of Drug Examples

Antihistamine Hydroxyzine, diphenhydramine

Antispasmodic Hyoscyamine

Tricyclic/some SSRI 
antidepressants

Amitriptyline, paroxetine

Benzodiazepine Diazepam, temazepam, zolipdem, zopiclone

Analgesic Codeine

Antiarrythmic Digoxin

Diuretic Furosemide

Antiparkinsonian Orphenadrine

Bladder stabilisers Oxybutinin, tolteridine, solifenacin, 
darifenacin.

Bronchodilator Theophylline

Antibiotic Levofloxacin

Antacids Cimetidine, ranitidine
Beer‘s criteria 
J Am Geriatr Soc. 
2012; 60:616–631, 2012



Benzodiazepines (and their derivatives) limit cognitive reserve capacity when 
used long term. This reduces a person’s ability to cope with early phase brain 
lesions by soliciting accessory neuronal networks. 
Persons using benzodiazepines for more than 2-3 months have a 36-69% 
higher risk of developing Alzheimer’s disease.

Degeneration Zzzzz...Zzzzz...

Happy

Happy 

Happy

Billioti de Gage et al. BMJ 2014;349:g5205 doi: 10.1136/bmj.g5205
Launay J.M. et al.. Translat Psychiatry 2011; Nov 22; 1e56.

SSRI’s

SSRI’s



CVS risk factors and Executive impairment

CV Risk Score 
•Blood pressure
•Diabetes
•Myocardial infarction
•Coronary Artery Disease
•LVH
•Smoker
•Obesity
•Heart failure

Odd  Ratio 2.44 (1.06-5.65) for association on Multivariate analysis

Pugh et al. J Am Geriatr Soc 2003;51:1439-1444.



Association of blood pressure with 
cognition in patients >60 years

Obisesan et al. J Am Geriatr Soc 2008;56:501-9.



Association of Blood Pressure Lowering With 
Dementia or Cognitive Impairment

Hughes et al. JAMA. 2020;323(19):1934-1944



Diabetes Mellitus

• Uncontrolled diabetics have higher risk of both vascular and Alzheimer’s 
dementia.

• Low sugar is more dangerous than high sugars so avoid tight control 
strategies.

• Can’t not won’t – remember executive function

de Wet et al. S Afr Med J 2007; 97: 1074-1076



Statins



Statins

• Use of statins has been associated with a 37 to 87% lower 
risk of developing dementia (p=0.002).

• Statins have beneficial effects on the microvasculature, 
including increasing endothelial nitric oxide synthase (eNOS) 
and reducing endothelin-1 thereby dilating capillaries and 
increasing blood flow.

• Isolated case reports of statin related cognitive dysfunction 
– tends to be rare and of short duration.

Jick et al. Lancet 2000; 356: 1627–31

“the currently available data suggest the use of high-dose statins as relatively 
simple therapy to lessen the severity of developing dementia”
Lionel H Opie, Lancet Vol 384 September 13, 2014



Haemoglobin level is associated with 
executive impairment

Paulo et al. J Am Geriatr Soc 2006;54:1429-1435.



Aerobic exercise

Colcombe et al. Psych Sci 2003;14:125-130.



Exercise as a protector of cognition

Arch Neurol. 2010;67(1):80-86

39% reduction

31% reduction

32% reduction



Folic Acid

• Supplementation for 3 years significantly improved:
Memory (p=0.033), Information processing speed (p=0.016), Sensori-motor speed (p=0.055)

• Meta-analysis shows 

supplementation for stroke prevention:

• In seniors with normal vitamin B12 status a high serum folate is associated 
with protection against cognitive impairment.

• OR relating high versus normal serum folate 0.4 (95% CI 0.2-0.9) (p<0.05).

• Recommended that patients have vitamin B12 level checked and are replete 
prior to commencing folic acid supplementation.

Durga et al. Lancet 2007;369:208-216. Wang et al. Lancet 2007;369:1876-1882.
Connelly et al. Int J Geriatr 2008;23:155-160. Savaria et al. Am J Clin Nutr 2007;85:193-200.
Tangney et al. Neurology 2009;72:361–367.



Vitamin B12

Neurology 2008;71:826-832

• Lower level is associated with slightly higher rate of brain loss
• In clinical practice 15% of patients over 75 years will be deficient 

(<138pmol/l)



Thyroid function

• Studies in both overt and pre-clinical hypothyroidism support 
executive functioning, speed of processing and aspects of memory 
as being vulnerable.

• Full reversibility of mood and cognition with replacement is rare but 
improvement is common.

• Pre/Sub-clinical hyperthyroidism was associated with impaired 
cognition. 

• Hyperthyroidism induced reduction in thyrotropin releasing 
hormone (TRH) secretion may lead to an impairment of brain 
acetylcholine metabolism.

Davis et al. Minerva Endocrinol. 2007;32:49-65.

J Am Geriatr Soc 2009;57:89–93.



Depression

• SSRI’s class antidepressants are shown to have efficacy 
against the executive cognitive impairments of 
depression.

• Depression is an early marker of progression from mild 
cognitive impairment to dementia.

• Hippocampal subfield volume loss in older adults with 
amnestic mild cognitive impairment (aMCI) and 
depression history are associated with amyloid beta and 
tau pathology, thereby increasing the risk for Alzheimer's 
disease. This association is not present for non-amnestic 
subtype (naMCI).

Palmer et al. Neurology 2007;68:1596–1602.
Hoi Kei Leung et al. Eur J Neurosci. 2021;54:4953–4970.



Alcohol

• Alcohol causes brain damage by poisoning neurons 
and de-conditioning neural networks.

• Alcohol consumption of more than one drink per day 
in non-pregnant woman is deleterious to brain health.

• One drink = one beer 340ml OR one glass of wine 
125ml OR one tot of spirits 25ml 

“TWO IS TOO MANY”



Man Hormones

• Androgen deprivation therapy exposure is associated 
with dementia among elderly patients with prostate 
cancer.

• The number needed to harm was 18 patients (95% CI, 
17-19 patients) and 10 patients (95% CI, 9.5-11 
patients) for Alzheimer disease and dementia, 
respectively.

• I’m not aware of any data supporting supplementation 
of androgens as a strategy to protect brain function.

• In patients with clinically proven multiple system 
involvement of a testosterone deficiency there may be 
mood and mild symptomatic memory benefits with 
supplementation.

Jayadevappa et al. JAMA Network Open. 2019;2(7):e196562. doi:10.1001/jamanetworkopen.2019.6562 



Woman hormones

Vinogradova et al. BMJ 2021;375:n2182 | doi:10.1136/bmj.n2182

Use of menopausal hormone therapy and risk of dementia



• Caffeine protects 
Alzheimer’s mice against 
cognitive impairment and 
reduces brain beta amyloid
production (equivalent of 
five cups per day).

Humans?

• Caffeine consumption is 
associated with a wide range 
of sociodemographic, 
lifestyle, and clinical 
variables which may also 
affect cognitive decline.

• The psychostimulant
properties of caffeine appear 
to reduce cognitive decline 
(verbal retrieval (33%) and 
visuospatial memory (18%) 
in women without dementia, 
especially at higher ages.

Arendash et al. Neuroscience 2006;142:941-952. Ritchie et al. Neurology 2007;69:536–545

If mice were humans?

COFFEE



What I wouldn’t endorse in 2022

• Blood genetic test markers for “risk” of Alzheimer’s.

• Cannabis products.

• Fad diets (excluding the Mediterranean diet).

• Following unproven/ disproven/ risky/expensive 
“alternative therapies” e.g. ginko biloba or any 
supplement costing more than R150 per month.

• Excessive alcohol, and any form of smoking.

• Use of anticholinergic and all hypnotic drugs.

• The hunt for the miracle cure!



Dementia in 2022

• No cure but……

• DEMENTIA does remain a manageable condition

• BIG PROBLEM:

PATIENTS AND FAMILIES SPEND SO MUCH TIME AND 
EFFORT DESPERATELY SEARCHING FOR A CURE THAT 
DOESN’T EXIST THAT MANAGEMENT IS NEGLECTED!!

• Research problem: research driven by well 
established agendas of the people who’s livelihoods 
depend on the research.



The hard slog ahead

• Living and maintaining a healthy lifestyle with optimal 
chronic disease management during a persons life 
course.

• Affordable patient-centred support structures/facilities.

• Caregiver support and planning.

• Advanced care planning.

• National recognition of the nature, burden and 
management of persons with dementia:

• Reimbursement/support for dementia care including carers
• Safety – finances, driving, abuse
• Advanced care planning




