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HELLO!
Imagine a world 
where exercise 
is prescribed as 
evidence-based 
medicine
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can we design for 
implementation?  
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Why is resistance 
training essential?



What is Healthy Ageing?

Rudnicka, E., Napierała, P., Podfigurna, A., Męczekalski, B., Smolarczyk, R., & Grymowicz, M. (2020). The 
World Health Organization (WHO) approach to healthy ageing. Maturitas, 139, 6-11.
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The Ageing Trajectory of 
Musculoskeletal Decline

Mitchell, W. K., Williams, J., Atherton, P., Larvin, M., Lund, J., & Narici, M. (2012). Sarcopenia, dynapenia, and the impact of 
advancing age on human skeletal muscle size and strength; a quantitative review. Frontiers in Physiology, 3, 260..
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Sedentarism-Vulnerability Vicious Cycle

Janssen, T. A., Lowisz, C. V., & Phillips, S. (2024). From molecular to physical function: the aging trajectory.

Current Research in Physiology, 8, 100138.

Muscle weakness is 
not contraindication 
but reason for 
physical activity



Resistance Training is a Need, Not a Choice

Izquierdo, M., de Souto Barreto, P., Arai, H., Bischoff-Ferrari, H. A., Cadore, E. L., Cesari, M., ... & Singh, M. 
A. F. (2025). Global consensus on optimal exercise recommendations for enhancing healthy longevity in 
older adults (ICFSR). The Journal of Nutrition, Health and Aging, 29(1), 100401.

PRT: Progressive resistance training

Age-associated loss of 
muscle necessitates 
progressive resistance 
training as a priority 
exercise to preserve 
functional ability



Not All Exercise is 
Equally Effective.
Exercise needs to be prescribed in an evidence-based manner.
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What are the 
determinants of 
implementation?



Study Design
End Game

To develop an evidence-based, structured exercise programme 
that is implementable in community dementia care settings.

Intervention development
Feasibility Hybrid Type 1

Effectiveness-Implementation Trial 
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The COM-B Model

Michie, S., Van Stralen, M. M., & West, R. (2011). The behaviour change wheel: a new method for 
characterising and designing behaviour change interventions. Implementation Science, 6(1), 42.
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How can we design 
for implementation?



Implementation Science Lens

Equity

=
Scalability Sustainability

Effective health 
interventions

Effective 
implementation

Significant 
Health BenefitsX =



Minimal-Equipment 
Exercise Intervention

Tou, N. X., Lau, L. K., Gao, J., Tang, J. Y., Guo, L., Munro, Y. L., ... & Ng, Y. S. (2025). Exercise Interventions 
Involving Minimal Equipment for Community-Dwelling Adults With Dementia: A Systematic Review and 
Meta-analysis. Journal of the American Medical Directors Association, 26(12), 105917.

Minimal, portable and low-cost  
equipment enhance the 
feasibility and accessibility of 
exercise interventions, and show 
promising benefits in  improving 
various outcome domains among 
people with dementia.



Core Components for Voltage Effect

Progression

Intensity

Increase in 
exercise dosage 
over time

Adequate 
intensity to elicit 
adaptationsP I

E
Execution
Correct 
performance of 
exercises targeted 
at major muscle 
groups

Principle of Overload
Training adaptations only occur when 
muscles are sufficiently challenged.

Principle of Progression
Training adaptations continue if 
training load progresses.

Principle of Specificity
Training adaptations only apply to 
muscle groups trained.



Proctor, E., Silmere, H., Raghavan, R., Hovmand, P., Aarons, G., Bunger, A., ... & Hensley, M. (2011). 
Outcomes for implementation research: conceptual distinctions, measurement challenges, and research 
agenda. Administration and Policy in Mental Health and Mental Health Services Research, 38, 65-76.

Design for Implementation at Scale
Co-designing aids feasibility by 
tailoring intervention to context.1

2
Minimal-equipment enhance equity 
and scalability by reducing financial 
and infrastructure barriers

3
Implementation support to develop 
capability among centre staff to 
self-sustain the intervention with 
adequate fidelity.

4

Design for adaptation to support 
dynamic sustainability.



Some Thoughts…

1 2 3

Design intervention 
to fit the realities 
and needs of the 

targeted population. 

Be thoughtful about 
implementation.

Begin with the 
end in mind.



IMAGINE
A world where older adults receive 

evidence-based exercise prescription 

‘you may say I’m a dreamer, but I’m not the only one’



Nienxiangtou.com/talks
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tou.nien.xiang@geri.com.sg
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