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Optimal Ageing = 
Resilience

• PHYSICAL FITNESS

• COGNITIVE FITNESS

• PSYCHOLOGICAL WELL-BEING

• GOOD NUTRITION

• SOCIAL INTEGRATION

• PURPOSE IN LIFE

• EMPATHY/ALTRUISM
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Where does exercise fit?

• Attainment of peak 
physiologic/ genetic potential

• Prevention of risk factors for 
frailty/dementia

• Prevention of diseases 
leading to frailty/dementia

• Treatment of pre-frailty/MCI

• Treatment of frailty/dementia  

• Treatment of co-morbidities

Are we really just paying lip 
service to the idea that
“Exercise is Medicine”?
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How to actually use exercise as medicine…

•Prevent or treat diseases, syndromes or 
symptoms for which we have no other medical 
treatment

•Substitute for less effective or more hazardous 
forms of treatment

•Augment the effects of other available preventive 
or treatment strategies

•Offset the side effects of current treatments

•Counter age-related changes in physiology which 
pose risk factors for morbidity and mortality

Frailty and Cognitive 
Impairment

• Syndromes often coexist

• Shared risk factors

• Prevention and treatment require 
multidisciplinary approach to care

• Exercise, nutrition, medication 
management, social contact 
critical
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What is frailty?

Fried LP, Tangen CM, Walston J, Newman, AB, Hirsch, C, Gottdiener, J, Seeman, T, Tracy, R, Kop, WJ, Burke, G, McBurnie, 
MA (Mar 2001). "Frailty in older adults: evidence for a phenotype". The Journals of Gerontology. Series A, Biological 
Sciences and Medical Sciences. 56 (3): M146–56.

•Shrinkage 
(weight/LBM loss)

•Slowness

•Strength loss

•Sedentariness

•Sleepiness (fatigue)

JAMDA 18 (2017) 564e575

9

10



2/04/2025

6

Many 
different kinds 
of medication 
interactions to 

consider 
when 

addressing 
polypharmacy

The potential for prevention is high and, 
overall, nearly half of dementias could 

theoretically be prevented by 
eliminating 14 risk factors

Lancet 2024; 404: 572–628

New evidence suggests that 
reducing the risk of dementia 
increases the number of 
healthy years of life and 
compresses the duration of ill 
health for people who 
develop dementia.
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Two new modifiable risk factors for 
dementia added in 2024

• Air pollution

• Depression 

• Low physical 
activity

• Diabetes

• Social Isolation

• High LDL

• Untreated vision loss

Added to 2020 Lancet Commission on dementia prevention, intervention, and 

care life-course model of 12:

 

• Lower education

• Hypertension

• Hearing impairment 

• Smoking 

• Obesity

• Excess Alcohol 

• Traumatic brain injury

Dementia: A Lifecourse 
Perspective

• Dementia research is in crisis. After billions of 
dollars of research, we still have no effective 
disease‐modifying pharmaceutical, and as our 
populations age, the global number of people with 
dementia is expected to triple to 150 million people 
by 2050.

• This raises an interesting dilemma. Is a single 
pathological model of disease for dementia 
obsolete? 

• In early‐onset dementia, there is a high probability 
of a single disease entity (e.g., Alzheimer's 
disease, frontotemporal dementia), but with 
increasing age, a multiplicity of causes including 
multiple neurodegenerative processes, 
co‐morbidities and frailty will become the norm. 

Lancet 2024; 404: 572–628
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• Poor Sleep

• Anxiety

• Stress

• Sedentary behaviour

• Frailty

• Malnutrition

• Sarcopenia

• Low gut microbiome diversity

Emerging Risk Factors for Dementia
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Exercise for psychological 
resilience benefits and  
prevention of dementia

• Depression

• Anxiety

• Stress

• Insomnia

• PTSD

• Chronic Pain

• ADHD

• Substance use disorders
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We have no safe or effective drugs for ageing, 
frailty, mobility impairment and many of its co-
morbidities and risk factors…or to optimise 
RESILIENCE

• Poor balance
• Slow gait speed
• Sedentariness
• Sarcopenia
• Wasting/anorexia
• Fatigue
• Poor endurance
• Inflammation
• Adipose accumulation?

• Injurious Falls
• Low self-efficacy
• Poor sleep 

quality/quantity
• Poor quality of 

life/loneliness
• Anxiety/Stress
• Cognitive impairment?
• Functional dependency
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More than 1 in 2 

adults aged 50 and 

over said that they 

would rather die 

than live in a long-

term care facility, 

according to a 

recent survey from 

US Nationwide 

Retirement Institute.
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The Central Role of Lifestyle for 
Optimal Ageing:

Exercise and Nutrition

• Preventing and Treating 
Physical Frailty

• Attenuating Body Composition 
Changes of Ageing

• Promoting Psychological Well-
being

• Optimising Cognitive Reserve 
and Capacity across the 
Lifespan
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Exercise throughout the Lifespan
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Relative Change in Depressive Symptoms in Older Adults with 

MDD after Exercise or Medication Treatment

Blumenthal, 1999; Singh 2005
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Exercise for Common Geriatric Syndromes

How does 
exercise 
work to 
improve 
cognition?
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Pathways to Cognitive Resilience

Frontiers in Behavioral Neuroscience | www.frontiersin.org 3 January 2021 | Volume 14 | Article 626769

Does  brain size change with exercise?
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Significant benefit of aerobic exercise: attenuates 
left hippocampal volume decline over time

J. Firth et al. NeuroImage 166 (2018) 230–238
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Rush Ageing Study

61% lower risk of 
dementia over age 
80-86 in those with 
better preservation 
of muscle strength

Weakest 10%

Strongest 10%

Boyle

Cognitive  

Resilience
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Isolated PRT superior to combined 

PRT and Cognitive Training or 

Cog alone for Executive and 

Global Cognitive Function over 18 

months in mild cognitive 

impairment (MCI)
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Reduced Function of the PCC is an 

early sign of dementia, and is often 

present before a clinical diagnosis is 

made.

Posterior Cingulate 

Cortex 

• Neural substrate for empathy, 

forgiveness, emotional 

memory retrieval, awareness 

of self.

• Decreased size of posterior 

cingulate cortex related to new 

memory performance decline.

• PCC expansion after PRT compared 

to sham exercise

• Related to improvement in Global 

cognition: ADAS-Cog

Suo. C, Molecular Psychiatry 2016
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Long-term Preservation of Hippocampus
 by PRT

CA1 is strongly implicated in episodic memory and 
spatial navigation. Similarly, the subiculum has been 

heavily implicated in mnemonic consolidation processes.

• We show for the first time that 
6 months of high intensity 
resistance exercise is capable 
of not only improving cognition 
in those with MCI, but also 
protecting AD-vulnerable 
hippocampal subfields from 
degeneration for at least 12 
months post-intervention. 

• Given the strength of our 
findings we recommend that 
resistance exercise be 
considered an integral part of 
lifestyle-based dementia 
prevention programs in older 
persons.
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How should exercise be used across the 
lifespan to optmise cognition and function?

What Modality of Exercise?

•Aerobic exercise/physical activity/play

•Resistance exercise

•Cognitively complex exercise
• Tai Chi

• Balance/coordination

• Biofeedback

• Dual tasking

• Games of skill (tennis, basketball, etc)
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https://www.jamda.com/article/S1525-8610(17)30241-4/fulltext

Fiatarone MA et al. N Engl J Med 1994;330:1769-1775.

Mean (±SE) Changes in Muscle Strength after Exercise, Nutritional Supplementation, 

Neither, or Both in 100 Frail Elders

High intensity PRT for 10 
wks increased LE strength 
by >100% in frail nursing 
home residents

Multi-nutrient energy, 
protein, micronutrient 
supplement not 
significantly additive  to 
PRT for strength gains nor 
effective by itself

Lifting 80% of peak 
capacity, 

3 x 8 reps, 3 d/wk
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Baby muscle cell

Satellite cell activation,  myoblasts 
and myotube appearance, 
increased fiber size, >100% 
increase in strength after only 10 
weeks of weight-lifting  in FICSIT 
Study

Fiatarone et al, NEJM 1994; AJP 1999

That which doth not kill me…

Eccentric muscle 
damage leads to 
repair, muscle 
hypertrophy and 
strength gain

Measured exposure to stress, rather than 

avoiding it, led to adaptation and regeneration
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The Resistance Training Prescription

Intensity:
The MOST IMPORTANT element of the PRT 
exercise prescription

Work between 15 and 18 on the Exercise Intensity 
Scale

HARD TO VERY HARD

• Judge intensity on the first repetition of the first 
set

• As strength increases, increase the weight used 
to keep the intensity the same

• If you have the ability to measure strength, train 
at about 80% of the 1-Repetition Maximum 
(1RM)

PRT prescriptive factors optimizing 

strength changes in older adults:

• Longer training period ( >1 yr)

• Higher Intensity [70–80 peak (1RM)]

• Slow movements

• Rest between sets 

• Session frequency (2-3 sessions per week) 

• Training volume (2-3sets per exercise, 7-9 reps 

per set)

PLUS:
Prescribe using 

percentage of 1RM not 
just perceived exertion 

whenever possible
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Dose of Exercise for Cognitive/Frailty Benefit

➢Frequency

 3-7 days/wk aerobic
2-3 d/week resistance training

➢Volume
45-60 min/session

➢Intensity/Progression
Fitness outcomes proportional to intensity
Fitness outcomes proportional to brain/cognitive 
changes
Therefore, highest intensity feasible in given cohort

63% of cognitive benefits of PRT mediated 
by strength gains in 

Mavros, JAGS 2017
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Targeting  both Sarcopenia 
and Obesity to address 

Metabolic 
Syndrome/Inflammation 

and Brain/Frailty pathology 

Include Aerobic and Resistance 
Exercise and  Healthy dietary pattern:
• Higher green leafy 

vegetables/legumes/berries
• Energy balance
• Higher protein from vegetable 

sources/fish
• Higher fibre/whole grains/nuts
• Extra virgin olive oil as source of fat

Sylvia
97 yrs old 7/2022, widow, lives alone in 
community

Medical History:
• Sarcopenic obesity
• Osteoporosis with vert crush fracture
• Osteoarthritis with bilateral total knee 

replacements 
• Hyperlipidaemia
• COPD 
• Bronchiectasis 
• Bilateral carpel tunnel syndrome
• Rotator cuff tears 
• Macular degeneration 
• Nephrectomy with CKD (eGFR 28) 
• CAD (stable angina)
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Sylvia
Training at Centre for Strong Medicine for approx. 11 years 

Body weight stable 72.9kg 
COVID detraining period 7 months in 2020; Now re-training

What not to prescribe for dementia or frailty

• Stretching/flexibility in 
isolation

• Seated calisthenics

• Toning/range of motion

• Gentle exercise class

• Balance exercises in 
isolation (without dual 
tasking)

• Very low intensity aerobic 
exercise/walking

• Low intensity weight-lifting 
exercise
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Cognitive health in Older Adults
Optimise social engagement, functional independence, prevent/treat stroke,  AD, PD, 

CVD, T2D,  malnutrition, sarcopenia, frailty, depression

 Address polypharmacy

 High intensity resistance 
training

 Moderate intensity aerobic 
exercise; higher intensity if 
feasible 

 Balance training/dual tasking

 Socialisation/eat in company

 Sleep hygiene

 Maintain caregiving roles

 Med/Mind Dietary Pattern

 Avoid weight loss/malnutrition

 Altruistic volunteering

 Correct hearing and vision losses

 Caregiver/patient dyad

 Counseling for 
bereavement/illness/loss

 Treat HTN, Stroke risk

 Cognitive Training

Nutritional Requirements for Physical and Cognitive Function

 Protein

Low protein intake increases the risk of:

Cognitive and Physical Frailty

Sarcopenia

Weight loss

Hip fractures

Skin fragility

Impaired wound healing

Impaired immune function
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Adequate nutritional intake can prevent comorbidities such as chronic 
diseases, impaired immune function, and frailty, cognitive decline.

The capacity to consume the adequate quality and quantity of food is 
influenced by different factors including food preparation, preference, and 
the eating process.

Aged-related changes in nutrient digestion, absorption, and metabolism 
promote modifications in dietary requirements of macro and 
micronutrients. 

Energy needs in older adults are lower. However, the demands for most 
vitamins, mineral and trace elements are not. Means NUTRIENT DENSITY IS 
KEY to adequate nutrition.

• Principal Investigator: Professor Henry Brodaty, 
UNSW

• 6100 adults 55-75 with 2+ risk factors for cognitive 
decline

• Randomised to targeted lifestyle modules or usual 
care:

• PRT/aerobic/balance/dual tasking

• Mediterranean-based diet

• Cognitive training

• Depression treatment

• Alcohol and smoking cessation

• Mindfulness based stress reduction

• Delivered via website and mobile technology

• Primary outcome: rate of cognitive decline at 3 
years
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Mediterranean Diet:

Fruits, vegetables
Whole grains, nuts
Mainly plant-based proteins
High fibre content
EVOO as source of fat
Rich antioxidant/anti-inflammatory 
components
High in micronutrients
Minimal ‘discretionary’/processed food

Social eating, growing herbs/vegetables
Physical activity
Moderate alcohol
Water instead of soda/juice

Maintain Your Brain: Physical Activity Module
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What is common across geriatric syndromes of 
sarcopenia, frailty, disability, MCI, dementia, 
osteoporosis, and Lewy Body Disease ?

• Deconditioning, weight loss, falls, malnutrition, cognitive 

impairment/delirium and polypharmacy are common factors in the 

etiology/progression of these conditions

• Requires a comprehensive assessment strategy to maximise 

treatment efficacy

• A large portion of these contributors are significantly amenable to 

robust, comprehensive intervention with anabolic +/- aerobic exercise 

as a foundation, adequate nutrition and drug optimisation.
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Exercise Staging for Frailty/Dementia

Exercise progression for frailty/falls risk 

follows the 

Get Up, Stay Up, Move 
rubric.

1. First, clients must have adequate

strength to stand up.  This includes triceps as well as LE  

extensor strength.

2. Next, they need balance that allows

them to move without falling. 

3. When strength and balance are sufficient, ambulatory aerobic 

exercise can proceed safely.
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Get up…Stay up…Move

Exercise Staging
Exercise progression for frailty/falls risk follows 

the Get Up, Stay Up, Move rubric.

Someone with stable gait should be encouraged

to practice functional movements that

challenge neuromotor skills, such as walking up

and down stairs or maneuvering around objects.

Clients who can handle these tasks easily

can progress to standard cardiorespiratory

training, such as walking/hiking/jogging

 (depending on presence of OA, pain or 

other MSK conditions).

If possible, weight-bearing modalities are 

preferable to cycling or swimming because they target 

balance, ambulation, and bone health better than non–

weight-bearing exercises.
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Putting it all together in clients with complex co-morbidity

Assess all issues relevant to your exercise prescription and likely adoption

• Identify all diseases, syndromes, medications, potential 
adverse drug effects, functional status

• Assess physical activity levels

• Assess physical fitness domains

• Assess neuropsychologial status

• Assess nutritional status and habits

• Assess social support and caregiver network

• Identify needs and goals relevant to your assessments and 
medical records

Medications relevant to exercise
Drug Category Concern/Protocol
□ Insulin □ Ensure meal or snack eaten before testing/available during testing

❑ Watch for hypoglycemic symptoms/signs

❑ Have glucometer available

□ Beta-blockers □ Watch for bradycardia (HR <50) or signs/symptoms such as dizziness

❑ Beta-blockers may cause or exacerbate hypotension during exercise; measure BP both seated and 

standing before standing exercise starts

❑ Use Borg Scale to assess aerobic exertion rather than expected age-related peak HR

□ Anti-anginal medications □ Know typical angina pattern

❑ Have NTG available for all testing sessions if prescribed

❑ Question about change in angina pattern before all maximal testing

□ Bronchodilators/inhalers □ Advise use of inhalers 20 min before exercise testing session

❑ Keep inhalers available at all testing sessions

❑ Assess for presence of wheezing before and during testing

❑ Chronic oral or inhaled corticosteroids ❑ Increased requirements for both calcium and vitamin D due to sequestration of vitamin D in abdominal 
fat and decreased calcium absorption; may cause muscle weakness and increase risk of osteoporotic 
fracture

❑  Drugs for Parkinson’s disease ❑ Exercise should be timed for “on-period” if fluctuations in motor symptoms/cognition 

are present

❑ Analgesic medications ❑ Take 15-30 min before exercise if needed for pain (paracetamol, NSAIDs)

❑ Avoid opioid medications if possible close to exercise sessions due to interference with 

alertness/cognition

❑ Cancer chemotherapy/immunotherapy ❑ Watch for peripheral neuropathy; requires balance training; fall risk increased

❑ May need to limit any weight-bearing forms of exercise and substitute seated exercise
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Case Study: Mrs. P
Mrs. P is a 78-yr old woman with a history  of autoimmune 
vasculitis leading to Stage 4 renal impairment (GFR 25) , CAD, 
s/p MI and 4 stents 8 mo ago, pulmonary embolism (PE) 
during MI admission, CHF, Hyperlipidemia, HTN, Parkinson’s 
Disease, osteoporosis, recurrent falls including clavicle fx 6 mo 
ago,  RC tear, Mild Cognitive Impairment (MoCA 19/30), 
depression, constipation, anorexia, vertigo, incontinence.  She 
returned to the clinic where she had been previously training 2 
weeks after a fall while brushing her teeth.  Had ED admission 
with neg CT scans for fractures, no  MI or recurrent PE found.

MEDS:

Mrs. P

1. What assessments are needed? (by AEP or 
MD)

2. How would assessment results change 
management plan?

3. What conditions are present that would 
benefit from exercise, which modality, how 
should these be prescribed?

4. What should be avoided completely in the 
exercise prescription?

5. She is only willing to come to clinic one day 
per week.  What should the goals be for 
your time with her?
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Drug-Drug, Drug-Nutrient, Drug-
Disease, Drug Exercise, Exercise-

disease Interactions
• Drug-drug:  

• Stemetil (prochloperazine) and Levodopa

• Entresto (sacubitril (neprilysin inhibitor  and valsartan) 

and Telmisartan- 2 ARBs

• Stemetil and Melatonin

• Drug-disease:

• Stemetil and Parkinson’s Disease

• Stemetil and Mild Cognitive Impairment

• Entresto, Nebivolol, Telmisartan, Levodopa and Falls/Vertigo

• Prednisone and Osteoporosis

• Entresto and incontinence

• Drug-nutrient: 

• Prednisone and Calcium/vitamin D/protein

• Pantoprazole and  B12, B6, folate, Ca, Mg, Zinc, Iron

• Drug-exercise:

• Apixaban

• Prednisone

• Nebivolol

• Stemetil

• Telmisartsn/Entresto

Conditions requiring 
exercise:

• PD
• Osteoporosis
• Sarcopenia
• Frailty
• CHF
• CRF
• HTN
• CAD
• MCI
• Falls
• RC disease
• Anorexia/wt loss/malnutrition
• Orthostasis
• Depression

Conditions requiring exercise:
Disease State Evidence-based Exercise Feasibilty/Staging

PD PRT/Aerobic/TM/Dance

Osteoporosis
Sarcopenia

PRT/Power

CHF Aerobic/PRT/combined

CRF Aerobic/PRT/combined

HTN PRT/Aerobic/Isometric RT

CAD Aerobic/PRT/combined

MCI Aerobic/ PRT/dual tasking

Falls/Frailty PRT and Balance

RC tear Shoulder Rehab PRT

Anorexia/wt loss PRT

Orthostatic 
symptoms

Balance/Plantar flexion

Depression PRT/Aerobic/Combined

Incontinence Pelvic floor PRT/PRT/Balance
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Staging the prescription:
Disease State Evidence-based Exercise Feasibilty/Staging

PD PRT/Aerobic/TM/Dance PRT

Osteoporosis
Sarcopenia

PRT/Power PRT, no forward flexion

CHF Aerobic/PRT/combined PRT

CRF Aerobic/PRT/combined PRT

HTN PRT/Aerobic/Isometric RT -

CAD Aerobic/PRT/combined PRT

MCI Aerobic/ PRT/dual tasking PRT

Falls/Frailty PRT and Balance PRT and Balance

RC tear Shoulder Rehab PRT Shoulder Rehab PRT/Posture

Anorexia/wt loss PRT PRT

Orthostatic 
symptoms

Balance/Plantar flexion Balance/Plantar flexion

Depression PRT/Aerobic/Combined PRT

Incontinence Pelvic floor PRT/PRT/Balance Pelvic floor PRT/PRT/Balance

Optimal Exercise and Nutrition Should Start 
in utero and Continue throughout Life

The older you are- 
the more 
ANABOLIC and 
Anti-inflammatory 
influences must 
outweigh 
CATABOLIC  and 
Inflammatory
Ones for Optimal 
Health and 
Function
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What not to prescribe for physical or cognitive frailty

• Stretching/Flexibility in 
isolation

• Seated calisthenics

• Toning/range of motion

• Gentle exercise class

• Balance exercises in isolation

• Low intensity aerobic 
exercise/walking

• Low intensity weight-lifting 
exercise …or virtually anything else!

Frailty is not a contraindication to 
robust exercise. 

Rather, it is one of the most 
important reasons to prescribe it. 

Maria A. Fiatarone, MD
First Lecture

 Harvard Division on Aging
1988
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Keep in mind individual 
preferences and need for 
life-long participation

Polypharmacy, malnutrition and immobility superimposed on Lewy  
Body Dementia: targeting all  factors amenable to intervention 

is key to optimisation of cognition and function

Inskip M, et al. BMJ Case Rep 2020;13:e231336. doi:10.1136/bcr-2019-231336
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Regaining mobility and function

Treating sarcopenia, frailty, 
undernutrition, cognitive decline, and 

mobility impairment together 

• Cognitive/functional changes parallel 
weight loss and regain

• Improvements with frailty intervention 
of anabolic exercise, nutrition, and 
deprescribing in: weight, muscle mass, 
cognition, mobility

Inskip M, et al. BMJ Case Rep 2020;13:e231336. doi:10.1136/bcr-2019-231336
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What Next?
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Strength and Power Training in 
Acute/Geriatric Hospital Settings

Recovering muscle strength/mass 
after renal failure during dialysis

The PEAK
Study
St. George Hospital

Cheema, 
Fiatarone Singh
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https://www.strongmindshomecare.org/

• Maintain high energy expenditure throughout life

• Need for anabolic exercise increases throughout 
life to mitigate body composition changes 
underlying disease and disability

• Match energy intake to energy requirements

• Increase nutrient density as energy requirements 
decrease: protein and micronutrients

• Maximize dietary diversity/plant-rich 
(MEDITERRAEAN-type) diet

• Accumulate anti-inflammatory exercise, lifestyle 
and dietary habits

• Practice lifelong learning of novel things

• Don’t do it alone

Key Lifestyle 
Principles for Optimal 
Ageing with Resilience 
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THANK YOU
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