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The beginning of the new tax year means the much anticipated

sugar tax on sweet drinks is nearly here. But, will this have a
positive effect on the populations health?

Sugar tax is already producing results
A levy on sugary drinks will not raise as much as thought because
e changing their recipes
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“As with controls on tobacco, | think we will look back

and wonder why we did not do this sooner.”
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“It will be interesting to see how much sugar intake falls
as a result of the tax and the recipe changes already

underway. Perhaps we also consider a Salt Tax as well?”

“...In Mexico, tax on sugar-sweetened beverages was

associated with a decline in purchases over a study

period of two years with no evi
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Longevity blaclswans:

Looking beyond past trends to what potential
disruptive developments in medicine, healthcare,
technology and lifestyle may mean for life expectancy

Guy Coughlan Paul Kitson This work was carried out in 2017 and first

Chief Risk Officer, USS Partner, PwC LNBEasSydsR +d O0KS a2y
_ held in Taipei, Taiwan 21 September 2017.
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Disclaimer

Neither the speaker nor Universities Superannuation Scheme Lintit881() acceptssponsibility 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 andcagsadty those dSSLINo responsibility for

loss occasioned to any person acting or refraining from action as a result of any material in this publication can be betieptspeaker oJSSLNeither these slides nor

the presentatlon is intended to provide commercial, financial or legal advice and should not be treated as a substipeefipasgvice concerning individual situations.
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1 . f 01 {6y Aa X
an event or occurrence that deviates significantly beyond what is
normally expected and that would be extremely difficult to predict

Characteristics:
AA low-probability outlier, beyond experience and expectation

At has an extreme Impact
Altis explainable afterwards, despite being difficult to predict

1. NassimNicholasTaleh "The Black Swan: The Impact of the Highly Improbable."




Key guestion is a question @isk

Is there potential for significant
extension of human lifespans?

There are potentially enormous financial, social, political implication




Do past mortality improvements suggest a black swan?

Mortality improvement rates for UK males aged 65!
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|s there scope for a future longevity black swan?

Possible black swans include:

A Closure of the LE gap between different semtmnomic classes?
A Closure of the LE gap between countries?

AlIncreases in overall LE driven by advances in lifestyle, health provision anc
medicine?

t 208y GAlf RNAOSNE fA1Ste (G2 AyOf dRS

A Government policy (health, social, economic)
A Education

A Affluence

AMedical science

ABig data

ATechnoIogy
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There are three welkestablished categories for the
drivers of gains in life expectancy

Lifestyle I—_Iealth Medicine
Environment

ADiet AHealthcare provision ATreatments:
AExercise APublic health AcvD
ASmoking ASocial support ACanc_er
AHealthconsciousness AHousing & sanitation ~ ARespiratory
APollution ADementia

AFuture developments:
ARegenerative medicine
A Anti-ageing

These are the obvious starting point for blagkvan hunting
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Lifestyle: Diet

Japan: Reduction in mortality hazard rate
Japgnese BMJ 2016 for high-quality Japanese diét
diet Size: 79,594
0.25
. US 0.2
I\/Iedltde_rranean NEIM. 2017 .
et Size: 73,739 '
0.1
: UK:
Medl’[CIeranean BMC Medicine 2016 005
et Size: 23,902 .

Total
Cancer
CVvD

1 Kurotaniet al., BMJ 2016
2Tong et al., BMC Medicine 2016
3 SotosPrieto et al., NEIJM 2017

Cerebrovascular

The right diet significantly reduces mortality rates
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Lifestyle: Physical exercise

Study of 5823 adults (201%) Biological ageing advantage (years

Alntense physical exercise
o Reduces cellular ageing by 9 years'?
o Lengthens telomeres

Adl A3K | OGAGAGeE YST ya
o Jogging 200 minutes per week

relative to sedentary adults

6
4
Recent 2017 and 2018 studies
A Highlintensity Interval Training HIT 2
improves decline in muscle mitochondfia
A Running increases LE by 3 yéars 0
A Exercise prevents immune system decline High Moderate Low
1 Tucker et al.Preventative Medicing017 aCtiVity aCtiVity aCtiVity

2Robinson et alCell Metabolism2017
3 Lee et al.Progress in Cardiovascular Diseag€d 7
4Duggal et a] Aging Ce]l2018; Pollock et alAging Cell2018.

Intense exercise significantly reduces cellular ageing and increases
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Exercise also boosts cancer survival

Survival rates colorectal cancer (proportion alive)

------ >18 METhours/week l_I *
-=-= 3-18 METhours/week _ _
064 —— <3 METhours/week MET = Metabolic Equivalent
Walking=3.3 METs
Running = 10 METs
0.5, : : : : . :
0 2 4 6 8 10 12
Time (years) 1 Meyerhardtet al JClinOncol2006

Again, the more intense the exercise the better
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Health environment: LE rises with heal#xpenditure

Life expectancy vs. health expenditure 192014

84 Japan
b :
83 _ - Switzerland
Australla, Euxembourg/ :
o //‘ f‘C’a‘ swede"/.Norway AAAAAAAAAAAAA

L mmZealaﬁf AustrlaNemerlands
Flnland 7
S /itreland
" IW many
‘) /- /,_.74Denmark

81

80:

USA

79

78 -

7T

76

Life Expectancy

75
74

73| 40
\

0 $1,000 $2000 $3000 $4,000 $5000 $6,000 ~ $7,000 $8000  $9,000
Health Expenditure 1 From OurWorldinData.org (201

(adjusted for inflation and PPP-adjusted for price differences between countries)
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Health environment: Pollution impact

AThereis a negative correlation between LE and concentration of PM2.5
(particles<2.5 micrometresiiameter)

217 counties, 51 cities
2009 Reducing concentration of PM2.5 by 10 micrograms
per cubic metre increased LE by 0.77 years

US study

Similar Increase in concentration by this amount reduces LE:
o Netherlands: 1.1 years

WeSt_em o Finland: 1.37 years

studies o Canada: 0.80 years

154 cities over 2002012
Difference in LE north vs southtd@iairiver: 3.1 years
Due to air pollution from coal burning

EPIChina
study2017

To o I

1 Pope et al., NEJM 2009
2 Ebensteiret al., PNAS 2017

There are significant LE benefits from clean air




Even regulators are predicting a stegmange in the
Impact of medical science

abSg USOXKKoR dbuRtBeA S
potential to transform medicine

and create an inflection point in our
ability to treat and even cure many

intractable illnesse® €

FDA Commissioner Scott Gottlieb, M.D.
30 August 2017
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Personalised medicine:
Immunotherapy has been generating headlines

2y U.S. FOOD & DRUG 30 August 2017

ADMINISTRATION

FDA News Release

FDA approval brings first gene therapy to the
United States

CAR T-cell therapy approved to treat certain children and young adults with B-cell acute lymphoblastic
leukemia

Cost: $475,000

a new frontier I n med.]i
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FDA Commissioner Scott Gottlieb, M.D.
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