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 The recent history of human longevity demonstrates 
that the ageing process is highly malleable. 

 Ageing is a multi-factorial process:

Genetic predisposition explain approx 25% of 
differences in lifespan

Environmental and lifestyle factors such as 
pollution, infection, stress, sleep, physical activity, 
psychological wellbeing, diet, health infra-
structure and financial security account for the 
remainder.

Healthy Ageing?

• To find clear attributes and definitions of 

the “Healthy Ageing Phenotype”

• To identify potential mechanisms and 

interventions to improve healthy life 

expectancy of the population

• To highlight areas on ageing research 

that should be prioritised in the future

Objectives
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Contents Day I

Contents Day II
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Genotype, Perinatal conditions

Accumulation of cellular damage,

Glycation end products, lipid 

peroxidation products, DNA damage

Metabolic dysregulation

Inflammation

Lifestyle factors: obesity, lack of physical 

activity, smoking, excessive alcohol drinking, 

sleep patterns, emotional well-being 

Osteopenia, sarcopenia Atherosclerosis, dyslipidemia, 

hypertension
Insulin resistance

Menopause

andropause

Diabetes Cardiovascular disease
Dementias

Osteoporosis

Neurocognitive decline

Death
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Spring Model of Ageing
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The Healthy Ageing Phenotype can be defined as:

condition of having highly preserved 
functioning metabolic, hormonal and neuro-
endocrine control systems at the organ, 
tissue and molecular level.

 It is further characterised by a higher degree 
of physiological complexity, for instance, in 
heart rate variability, of neuronal structure 
and bone architecture. 

This translates into optimal reserves and 
biological resilience to respond to and 
accommodate day to day environmental 
stressors.  

HAP: definition

Ageing over the lifecourse is not necessarily 
a steady decline from optimal health. 
Physiological resilience along ageing 
reduces the negative effects of external 
stressors Further research is required to 
understand the nature of this resilience and 
how to prevent permanent dysregulation as 
we age.

Recommendations/Observations I
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The future development of interventions and 
preventive strategies should also 
acknowledge the holistic nature of human 
health. Research has shown that many age-
related conditions share common underlying 
pathways, and thus to maximise the benefits 
of intervention and prevention strategies, it 
may be appropriate to target common 
pathways. 

Recommendations/Observations II

The scope of lifestyle interventions towards 
the prevention of morbidity and mortality 
should incorporate positive modifications of 
diet, exercise, sleep and behavioural patterns 
as well as the preservation of emotional well 
being. 

Recommendations/Observations III
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Understanding life-course trajectories 
followed by those living to old age 
maintaining a satisfactory level of health and 
functionality could constitute a helpful route 
to identify and design optimal preventive 
strategies.

Recommendations/Observations IV

In collaboration with Harvard School of 

Public Health: 

Qi Sun, Mary K. Townsend, Olivia I. 

Okereke, Frank B. Hu, and Francine 

Grodstein

The Healthy Ageing 

Phenotype: 
applying the concept
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The nurses

121,700 registered nurses

Baseline is 1976

Every 2 years: follow-up 

questionnaire

Every 2-4 years: FFQ

High follow-up rate (>95% by 2002)

Blood samples collected in 1989 and 

1990: 33,000 women

We aimed to evaluate the impact of obesity and weight 

change in the probability of achieving the healthy 

ageing phenotype

Healthy Ageing Phenotype: definition

1. Age≥70 years 

2. No history of chronic diseases
1. CVD (cardiovascular disease)

2. cancer

3. diabetes

4. kidney failure

5. COPD

6. Parkinson’s disease

7. multiple sclerosis

8. amyotrophic lateral sclerosis

3. No major physical limitations: Limitation: 

1. limited at least “a little” on moderate activities or

2. limited “a lot” in more difficult physical performance items.

4. No cognitive impairment: TICS (Telephone interview for 

cognitive status) >31

5. No mental health issues: SF-36, mental health score above 

median (84)
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The analyses

Age 18

Self 

report 

weigh

t

BMI Waist 

Circ

Weight change

Healthy 

Ageing 

Phenotype

•We used 17065 participants alive at age 70 without chronic 

disease at baseline and no missing data

•Logistic regressions. OR >1 = exposure associated with 

elevated probability of successful ageing (desirable)

•Cubic-spline model with 4-knots

Results 1
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Effects of BMI levels on odds of the HAP

Effects of weight change on odds of the HAP
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Conclusions

•Adiposity in mid-life and weight 

gain are strongly related to 

reduced probability of successful 

ageing.

•A new society, with novel 

characteristics and new needs is 

emerging and research into 

healthy longevity requires an 

innovative approach: multifactorial 

prevention and treatment of frailty, 

disability and disease seems the 

most appropriate way to steer the 

population to a healthier 

phenotype. 
Paper in press in BMJ

Thank you for your attention


