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The science is advancing so quickly that it is starting 
to challenge the way we think about health itself:
• Geroscience

But after just a few years……



Hallmarks of Aging

Lopez Otin C et al..  
Cell, 2023



The science is rapidly advancing to now question the 
very way we think about health:
• Geroscience
• Complex systems

Now



The science is rapidly advancing to now question the 
very way we think about health:
• Geroscience
• Complex systems
• Big data and AI

Now



Prevalence of chronic disease

Harris RE, 2013
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Recent frameworks for thinking about aging 
and health

Ferrucci et al. Circ Resp 2018



A functional framing of health and ageing

Framed around the 
functional ability that 
enables people to be 
and do the things 
they value.
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What are the things older people want to 
be and do?



Capacity across the life course

Increasing age group



There is no such thing as a typical older person

65 and above

Increasing age group



Capacity across the life course

Increasing age group
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Life course opportunities for intervention
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Measuring intrinsic capacity

All the individual level attributes 
that contribute to functional ability



Bifactor CFA

ELSA

Beard JR, Jotheeswaran AT, 
Cesari M, et al. BMJ Open 
2019



Direct and indirect effects of 
characteristics on loss of IADLs in Wave 2

ELSA

Beard JR et al. BMJ Open 2019



Intrinsic Capacity

Genetic inheritance

CognitiveLocomotor Sensory OtherPsychological

DNA Integrity
• Nuclear
• Mitochondrial

Cellular 
senescence/SASP

Proteostasis

Epigenetic 
changes
(Methylation)

Glycans

Intercellular 
communication
(pro-inflammatory 
mediators)

Stem cell 
exhaustion

Microbiome

Expressed 
Capacities

Vitality/
Resilience

Beard JR, Si Y, Liu Z, Chenoweth L, Hanewald K. 
Journals of Gerontology Series A: Biomedical Sciences 
and Medical Sciences. 2022



Relationship between capacity and SES 
in SHARE



Variation of intrinsic capacity between 
setting



Intrinsic capacity summary score by chronic 
health conditions and age-group

Beard JR et al. BMJ Open 2019



Intrinsic capacity summary score by chronic 
health conditions and age-group

Beard JR et al. BMJ Open 2019



Cohort trends in Intrinsic Capacity in ELSA
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