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@ClubVita

#longevityblackswans
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In the pipelineé
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Welcome

Paul Kitson

paul.m.kitson@pwc.com

@pensionkit

Douglas Anderson

douglas.anderson@clubvita.co.uk

@riskographer

Guy Coughlan

gcoughlan@uss.com

Join the discussioné

LinkedIn: Friends of Club Vita group

Twitter: @ClubVita #longevityblackswans
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Longevity black swans:
Looking beyond past trends to what potential 

disruptive developments in medicine, healthcare, 
technology and lifestyle may mean for life expectancy

Guy Coughlan

Chief Risk Officer, USS

24 April 2018

This work was carried out in 2017 and first 
ǇǊŜǎŜƴǘŜŘ ŀǘ ǘƘŜ ά[ƻƴƎŜǾƛǘȅ моέ /ƻƴŦŜǊŜƴŎŜ 
held in Taipei, Taiwan 21 September 2017.

Webinar hosted 
by Club Vita

Paul Kitson

Partner, PwC
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Disclaimer

Neither the speaker nor Universities Superannuation Scheme Limited (USSL) accepts responsibility for any errors, omissions, misstatements or mistakes contained in these 
slides or the presentation. The views expressed in these slides and the presentation are the views of the speaker and are notnecessarily those of USSL. No responsibility for 
loss occasioned to any person acting or refraining from action as a result of any material in this publication can be accepted by the speaker or USSL. Neither these slides nor 
the presentation is intended to provide commercial, financial or legal advice and should not be treated as a substitute for specific advice concerning individual situations. 
¢ƘŜ Řŀǘŀ ŀƴŘ ƛƴŦƻǊƳŀǘƛƻƴ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘƛǎ ŘƻŎǳƳŜƴǘ ŀǊŜΣ ǘƻ ǘƘŜ ōŜǎǘ ƻŦ ǘƘŜ ǎǇŜŀƪŜǊΩǎ ƪƴƻǿƭŜŘƎŜΣ ŎƻǊǊŜŎǘ ŀǘ ǘƘŜ ǘƛƳŜ ƻŦ ǿǊƛǘƛng. USS is governed by a trust deed and rules 
and if there is any inconsistency between this publication and the trust deed and rules, the latter will prevail. 
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Agenda

ÅIntroduction: What is a longevity Black Swan?

ÅDrivers of longevity extension
o Lifestyle impact

o Health environment impact

o Medicine impact

o The facilitating role of technology

ÅA realistic disruptive scenario
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²Ƙŀǘ ƛǎ ŀ άōƭŀŎƪ ǎǿŀƴέΚ1

1. NassimNicholas Taleb, "The Black Swan: The Impact of the Highly Improbable." 

! .ƭŀŎƪ {ǿŀƴ ƛǎ Χ

an event or occurrence that deviates significantly beyond what is 
normally expected and that would be extremely difficult to predict

Characteristics:

ÅA low-probability outlier, beyond experience and expectation

ÅIt has an extreme impact

ÅIt is explainable afterwards, despite being difficult to predict
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Key question is a question of risk

Is there potential for significant 
extension of human lifespans?

There are potentially enormous financial, social, political implications
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Do past mortality improvements suggest a black swan?

Mortality improvement rates for UK males aged 75-851

Source: RMS (2012). ά[ƻƴƎŜǾƛǘȅ wƛǎƪΥ {ŜǘǘƛƴƎ ǘƘŜ ƭƻƴƎ-term mortality improvement rate. What 
ƳŜŘƛŎŀƭ ǎŎƛŜƴŎŜ ǘŜƭƭǎ ǳǎ ŀōƻǳǘ ŦǳǘǳǊŜ ƭƻƴƎŜǾƛǘȅ Ǌƛǎƪέ
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Is there scope for a future longevity black swan? 

ÅClosure of the LE gap between different socio-economic classes?

ÅClosure of the LE gap between countries?

ÅIncreases in overall LE driven by advances in lifestyle, health provision and 
medicine?

ÅGovernment policy (health, social, economic)

ÅEducation

ÅAffluence

ÅMedical science

ÅBig data

ÅTechnology

Possible black swans include:

tƻǘŜƴǘƛŀƭ ŘǊƛǾŜǊǎ ƭƛƪŜƭȅ ǘƻ ƛƴŎƭǳŘŜ άŘƛǎǊǳǇǘƻǊǎέ ǊŜƭŀǘŜŘ ǘƻΥ
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Agenda

ÅIntroduction: What is a longevity Black Swan?

ÅDrivers of longevity extension
o Lifestyle impact

o Health environment impact

o Medicine impact

o The facilitating role of technology

ÅA realistic disruptive scenario
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There are three well-established categories for the 
drivers of gains in life expectancy

Lifestyle
Health 

Environment
Medicine

ÅDiet
ÅExercise
ÅSmoking
ÅHealth-consciousness

ÅHealthcare provision
ÅPublic health
ÅSocial support
ÅHousing & sanitation
ÅPollution

ÅTreatments:
ÅCVD
ÅCancer
ÅRespiratory
ÅDementia

ÅFuture developments:
ÅRegenerative medicine
ÅAnti-ageing

These are the obvious starting point for black-swan hunting
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Lifestyle: Diet
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Japan:
BMJ 2016

Size: 79,594

US:
NEJM, 2017
Size: 73,739

UK: 
BMC Medicine 2016

Size: 23,902

Reduction in mortality hazard rate
for high-quality Japanese diet1

The right diet significantly reduces mortality rates

1 Kurotaniet al., BMJ 2016
2 Tong et al., BMC Medicine 2016
3 Sotos-Prieto et al., NEJM 2017
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Lifestyle: Physical exercise
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Biological ageing advantage (years) 
relative to sedentary adults1

1 Tucker et al., Preventative Medicine, 2017
2 Robinson et al., Cell Metabolism, 2017
3 Lee et al., Progress in Cardiovascular Diseases, 2017
4 Duggal et al., Aging Cell, 2018; Pollock et al., Aging Cell,2018.

Intense exercise significantly reduces cellular ageing and increases LE

Recent 2017 and 2018 studies
ÅHigh-Intensity Interval Training HIIT 

improves decline in muscle mitochondria 2

ÅRunning increases LE by 3 years 3

ÅExercise prevents immune system decline 4

Study of 5823 adults (2017) 1

ÅIntense physical exercise
o Reduces cellular ageing by 9 years
o Lengthens telomeres

ÅάIƛƎƘ ŀŎǘƛǾƛǘȅέ ƳŜŀƴǎ 
o Jogging 200 minutes per week
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Exercise also boosts cancer survival

Survival rates colorectal cancer (proportion alive)1

>18 MET-hours/week

<3 MET-hours/week

3-18 MET-hours/week

1 Meyerhardtet al J ClinOncol2006

Again, the more intense the exercise the better

MET = Metabolic Equivalent
Walking = 3.3 METs
Running = 10 METs
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Health environment: LE rises with health expenditure
Life expectancy vs. health expenditure 1970-20141

1 From OurWorldinData.org (2017)
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Health environment: Pollution impact

ÅThere is a negative correlation between LE and concentration of PM2.5 
(particles<2.5 micrometres diameter)

There are significant LE benefits from clean air

US study
20091

Similar 
Western 
studies

EPIC China 
study 20172

Å 217 counties, 51 cities
Å Reducing concentration of PM2.5 by 10 micrograms 

per cubic metre increased LE by 0.77 years

Å Increase in concentration by this amount reduces LE:
o Netherlands: 1.1 years
o Finland: 1.37 years
o Canada: 0.80 years

Å 154 cities over 2004-2012
Å Difference in LE north vs south of Huairiver: 3.1 years
Å Due to air pollution from coal burning

1 Pope et al., NEJM 2009
2 Ebensteinet al., PNAS 2017
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Even regulators are predicting a step-change in the 
impact of medical science

άbŜǿ ǘŜŎƘƴƻƭƻƎƛŜǎ Χ hold out the 
potential to transform medicine 
and create an inflection point in our 
ability to treat and even cure many 
intractable illnessesΦέ

FDA Commissioner Scott Gottlieb, M.D.

30 August 2017 
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Personalised medicine: 
Immunotherapy has been generating headlines

30 August 2017

ñWeôre entering a new frontier in medical innovation 

with the ability to reprogram a patientôs own cells to 

attack a deadly cancer.ò

FDA Commissioner Scott Gottlieb, M.D. Photo: Novartis

Cost: $475,000


