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• Published in 1945
• George Orwell died in 1950, 

aged 46, from a burst pulmonary 
artery

All animals are equal, 
but some animals are 

more equal than others

George Orwell, English writer 
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A tale of two counties ….
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Are we really born equal?

Don’t long-lived ancestors 
give some a head start? 
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Not, really.  We’re born pretty equal ….  

Genetic Bit The Rest
Herskind et al., 1996 26% 74% Danish twins

Ljungquist et al., 1998 33% 67% Swedish twins

Gavrilova et al., 1998 18% 82% Royal families

Mitchell et al., 2001 25% 75% Amish

Skytthe et al, 2003 25% 75% Danish twins

Joshi et al (in prep) 16% 84% Scottish nuclear families

• Suggests that only 20% of lifespan variation is explained by 
our genetic make-up  

• Lifespan variation is driven more by nurture than nature
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But do those born 
with a silver spoon 
in their mouths live 
longer?   
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The importance of three healthy habits …. 

54% of fall in deaths 
from heart disease 
attributable to decline 
in smoking1 

1: over 1981-2000, source: Unal et al, 2005

The harmful use of 
alcohol is a causal factor 
in more than 200 disease 
and injury conditions2.

2: Alcohol – Key Facts, WHO, Sept 2018

Eradicating prolonged 
sedentary behaviour 
might avoid c.10% of UK 
deaths3.

3: 69,276 deaths avoided in 2016,  Heron L, et al. J 
Epidemiology Community Health 2019;73:625–629. 
doi:10.1136/jech-2018-211758
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The rise and fall of smoking: 1900-2010 

Source:  Surgeon General, 2014:   https://www.ncbi.nlm.nih.gov/books/NBK179276/pdf/Bookshelf_NBK179276.pdf
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Smoking levels have halved over a generation….

…. very little 
difference in 

smoking 
rates 

between 
ethnic 
groups 

Source:  Surgeon General, 2014:   https://www.ncbi.nlm.nih.gov/books/NBK179276/pdf/Bookshelf_NBK179276.pdf
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But, smoking declines sharply with education  

Source: 
https://www.datafiles.samhsa.gov/study/national-survey-drug-use-and-health-nsduh-2012-nid13601

https://www.datafiles.samhsa.gov/study/national-survey-drug-use-and-health-nsduh-2012-nid13601
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Decline in men smoking since 1970
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Age-adjusted prevalence of current cigarette smoking among adults aged 25 and over, by sex, race, and 
education level: United States, selected years 1974–2015 (CDC)
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Decline in women smoking since 1970

Age-adjusted prevalence of current cigarette smoking among adults aged 25 and over, by sex, race, and 
education level: United States, selected years 1974–2015 (CDC)
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Lots of regional variation in drinking habits

https://www.cdc.gov/brfss/brfssprevalence/

https://www.cdc.gov/brfss/brfssprevalence/
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Whilst exercise rises with education….
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https://www.cdc.gov/mmwr/volumes/68/wr/mm6823a1.htm#F1_down

Prevalence of meeting the combined aerobic and muscle-strengthening physical activity guidelines, and prevalence trends among adults 
— National Health Interview Survey, United States, 2008, 2012, and 2017

https://www.cdc.gov/mmwr/volumes/68/wr/mm6823a1.htm#F1_down
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Percentage of Adults classed as Obese, 2017

Obesity declines sharply with education

https://www.cdc.gov/nccdphp/dnpao/data-trends-maps/index.html

https://www.cdc.gov/nccdphp/dnpao/data-trends-maps/index.html
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Growing obesity over time 

Source: Longevity Risk, published by RiskBooks, Chapter 17 (Fig 17.15): Pensions and Longevity in the US: Amy R. Kessler; Karen 

P. Glenn, Stephen C. Goss (Prudential Financial, Inc. (PFI); US Social Security Administration, Office of the Chief Actuary)
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Bringing it all together ….

Source:  Robert Woods Johnson Foundation, US Small-Area Life Expectancy Estimate Project (USALEEP)

https://www.rwjf.org/en/blog/2018/09/new-data-provides-deeper-understanding-of-life-expectancy-gaps.html

https://www.rwjf.org/en/blog/2018/09/new-data-provides-deeper-understanding-of-life-expectancy-gaps.html
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So, if the 
healthiness of our 
lifestyles drives 
longevity variation, 
how does this 
change over time? 
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Where will it all end?
Actuaries’ typical assumptions 

Source:  Club Vita compilation of country assumptions
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Much higher improvements for 
wealthiest and healthiest Canadians
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Life Expectancy at age 65 (men)

Comfortable Making-Do Hard-Pressed

Possible evidence of “eras”:
linked to economic policies and/or flu epidemics?   

Narrowing of socio-
economic gap

Strong, stable 
improvements for all

Resilience of 
higher socio-economics

~ higher incomes

~ live in most 
deprived areas

~ everyone else

Source:  Club Vita, Longevity Trends: Does one size fit all?   

https://www.clubvita.co.uk/assets/images/general/170623_16_PLSA-Longevity-model.pdf

https://www.clubvita.co.uk/assets/images/general/170623_16_PLSA-Longevity-model.pdf
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The short-term volatility of winter flu epidemics   

Winter flu epidemics in 2014/15, 2016/17 and 2017/18
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Gap between top and bottom quartiles 
widening by around 1 year a decade 

Source: Chetty et al, “The association between income and life expectancy in the United States, 2001-2014”   

https://healthinequality.org/documents/paper/healthineq_slides.pdf

What’s happened since 2014?

https://healthinequality.org/documents/paper/healthineq_slides.pdf
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So, what can we infer about improvement rates 
for US pension sponsors?

• The national population is not improving uniformly

• Top quarter, are gaining roughly one year a decade more than bottom 
quarter (and vice versa)

• Assuming that these differences are sustained, over the remaining 
lifetime of a typical 50 yr old DB participant a 4 year gap will open up

• Using national population leads to over/under valuation of order 
valuation of +/-5% relative to the central best estimate. 

• Sobering thought for sponsors of white collar plans.  Good news for 
blue collar plans.  Keep a close eye on emerging trends instead.   
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