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People are living longer
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“the process of developing and maintaining the functional ability that enables 
wellbeing in older age.”

https://www.who.int/news-room/questions-and-answers/item/healthy-ageing-and-functional-ability

A need to promote healthy aging

This includes a person’s ability to:
― meet their basic needs;
― learn, grow and make decisions;
― be mobile;
― build and maintain relationships; and
― contribute to society.

People are living longerPeople are living longer
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Operationalize IC in midlife cohort 
and export to DNAm tool

Model IC phenotype in midlife

Develop DNAm algorithm to estimate 
IC

Validate DNAm-IC algorithm in external 
cohorts

Kathy Xie



The Dunedin Study
● N=1,037
● Born in 1972-73 in Dunedin, NZ
● Followed from birth-present (age 52)
● >90% retention
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Birth 3 5 7 9 11 13 15 18 21 26 32 38 45 52

1972 2024

Data collection timepoints
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Intrinsic 
Capacity

Cognitive

WAIS 
Working 
Memory
WAIS 
Processing 
Speed
RAVL Recall
Trails B
Grooved 
Pegboard
Self-
Reported 
Cognitive 
Complaints
Informant-
Reported 
Cognitive 
Complaints

Locomotive

Gait Speed
Step-in-Place
Standing 
One-Leg 
Balance, 
Eyes Closed
Physical 
Limitations
(SF-36)
Self-
Reported 
Fitness
Informant-
Reported 
Fitness

Psychological

UCLA 
Loneliness 
Scale
Productive 
Coping
Attitudes 
Towards 
Aging
Informant-
Reported 
Conscien-
tiousness
Informant-
Reported 
Neuroticism

Vitality

VO2 Max
Grip Strength
Recreation 
Mets per 
Week
Research 
Worker 
Vitality 
Rating

Hearing

Pure Tone 
Audiometry 
(PTA) 4-
Frequency 
Hearing 
Threshold
PTA High-
Frequency 
Hearing 
Threshold
LISN-S Low 
Cue Speech 
Recognition 
Threshold
Self-
Reported 
Hearing 
Complaints

Vision

Best 
Corrected 
Visual Acuity
Contrast 
Sensitivity
Self-
Reported 
Vision 
Complaints

Model IC phenotype in midlife
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ICCognitive Locomotive Psychological Vitality Hearing Vision =+ + + + +

For each participant:
• Derive Latent Variable score for each of 6 IC domains
• Standardize all Latent Variable scores
• Sum standardized LV scores to create IC composite

Model IC phenotype in midlife
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DunedinIC

• Several hours
• Multiple trained technicians
• Multiple experts to interpret results

Develop DNAm algorithm to estimate IC



Comparison of IC Phenotype and DunedinIC

Develop DNAm algorithm to estimate ICStandardized effect sizes from associations in the Dunedin Study. 
All models control for sex.
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• n=818 with 
DNAm

• Age: 45
Dunedin 
Study

• n=1,309 with 
DNAm

• Age: 26-86 
(M=54.0)

Midlife in the 
United States
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DunedinIC is associated with functional outcomes in MIDUS

All models control for sex, technical variation and 
chronological age Validate DNAm-IC algorithm in external cohorts
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Higher DunedinIC predicts reduced risk of mortality
HR 0.57 [0.45-0.73], on 98 deaths, mean follow-up time 11.59 years

IC group

Model controls for sex and age at DNAm collection Validate DNAm-IC algorithm in external cohorts
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Why do we need ANOTHER epigenetic algorithm? 



Correlations between biological age clocks and Intrinsic 
Capacity are moderate, and patterns of associations with IC 
domains and/or functional capacity are inconsistent
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e.g. Valenzuela et al. (2025) GeroScience;48(1):973–984;
LaCroix et al. (2026) medRxiv 2026.03.11.26348107;
Sánchez-Sánchez et al. (2025) Journal of Cachexia, Sarcopenia and Muscle 16, no. 4 (2025): e70046  

Valenzuela et al. (2025)
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DunedinIC complements, but does not replace, DunedinPACE
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Independence of DunedinIC from biological aging clocks

Specificity to attitudinal outcomes

DunedinIC complements, but does not replace, DunedinPACE
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This is not the first 
DNAm measure of 
Intrinsic Capacity
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DunedinIC correlates more strongly with function-related 
measures than DNAmIC
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Independence of DunedinIC from DNAmIC

Greater association with functional capacity constructs

DunedinIC correlates more strongly with function-related 
measures than DNAmIC
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Conclusions
― New tool to assess Intrinsic Capacity, DunedinIC

― Captures variation in IC-related outcomes independent of established 
biological and pace of aging clocks

― Complements existing tools

Future directions
― Continue validation of DNAm-IC tool in datasets with DNAm data

― Mortality
― Frailty
― Health & well-being indicators
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Thank you!

Contact: 
karen.sugden@duke.edu
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