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WHY Do We Age and Live as Long as We Do?   



"Nothing in biology makes sense 
 except in the light of evolution" 

Theodosius Dobzhansky 
The American Biology Teacher, March 1973  







1.There is a remarkable consistency to the timing of death 

across species. 

2.Duration of life is calibrated to the onset and length of a 

species’ reproductive window. 

3.There are no aging or death genes. 
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Aging or 

senescence 

 is an accident of 

surviving beyond 

the warranty period 

 for living machines. 

  

We Rust 



Duration of Life is Limited 

 

Don’t Believe Radical 

Forecasts of Longevity 

  







Source:  Olshansky, Carnes and Cassel, 1990.  Science. 



SOURCE:  Olshansky, Carnes and Désesquelles, 2001.  

Prospects for Human Longevity.  Science. 

Percentage reduction in death rates at all ages required to raise life 

expectancy at birth by one year 



Seismic energy yield 

 

7.0 – 7.1 = 200 kilotons 

 

8.0 – 8.1 = 6 megatons 

 

9.0 – 91 = 300 

megatons 

Richter Scale used 

to measure energy 

released during an 

earthquake 
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Life Expectancy at Birth 

Social Security Administration. Actuarial Study No. 116. 2002. 



Life Expectancy at Age 65 

Social Security Administration. Actuarial Study No. 116. 2002. 









Populations Are Heterogeneous Mixtures 

The usual approach to mortality is to see and measure only the dark 
black line, which represents the risk of death for an entire population 
or an insured cohort. We know that national and insured populations 

are heterogeneous, with varying mortality risks. 

These subpopulations raise the composite death rates 

These subpopulations lower the composite death rates 
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The usual approach to forecasting is to 
look back in time at the mortality 

experience of older cohorts and then 
extend these observed trends forward. 

The cohorts that will express 
mortality in the future are 

located in this region of the 
population. 

Populations Are Influenced by Life Events 



Maximum Lifespan Potential = 120 

Maximum Observed Age at Death = 105, 113 * 

Period Life Expectancy at Birth = 49, 80 * 

1900 
2015 

U.S. Females 

The Biology of 
Aging Gets in the 

Way of Radical Life 
Extension 



The Next Revolution 

 in Aging Science 

  



Daniel Perry    

Richard A. 

Miller Robert N. 

Butler 



July, 2008 



LDI Leading Organizations / Research Advisory 
Committee 

Affiliated Research Institutions and Universities 

 





Do We Need to Know in Advance Which Scientific 
Pathways to the Longevity Dividend Will Work? 

Genetics of long-lived people 

Caloric restriction 

Compounds with properties that 

appear to slow aging 



The Next Revolution 

 in Underwriting: The 

Future is Here 

  

The Marriage of Biodemography and Facial 

Analytics is a New Disruptive Technology for 

Life Insurance Underwriting 



  

Our goal is straightforward….. 

 

Transform complex science into 

a friendly consumer experience. 

 





Photos from Dr. Nir Barzilai 

100 year old proband 70 year old son 



The Faces of Risk 

Social 

Drug 

Smoking 

Body 

Mass 

Index 
BMI 

smoking Drug use 



The Faces of Disease 

36 
3
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Amyloidosis 
[linked to kidney and heart disease] 

Diabetes Lupus 

HIV-associated 

Lipohypertrophy Fetal Alcohol 

Syndrome 



  

In an emerging era of Big Data,  

once all covariates are analyzed  

for their predictive power, we  

quickly learn that Less is More 

 
Research on the predictive value of  

covariates must be an ongoing exercise 



Independent Validation of Assumptions 

The Era of Smart Analytics 

Predictive Modeling and Big Data For 

Evaluating Predictive Values 

 

Presented by Dr. Zhiwei Zhu  

Scor Global Life Americas  

SOA 2014 Annual Meeting 
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Adjusted Hazard Ratios for Demographics and Social 
Factors by Major Causes (Ages 17-44) 
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Adjusted Hazard Ratios for Health Behaviors by  
Major Causes 

               Smoking                    Daily Alcohol Intake              Phys. Activity 
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Adjusted Hazard Ratios for Biomarkers by Major Causes 
(Ages 65+) 

   CRP      UBP      SBP       DBP       Tri       HDL   Glucose    BMI      Waist     HbA1c   URP   Homoc 
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Chronological age: 3-yea

r range of error   

BMI: 79% accurate  

Smoking: 85% accurate 

Gender: near 100% accurac

y 



Demo: 4Sight Engagement & Underwriting Product  
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Face Rank: 

Measures the rate of 

aging compared to 

the population. It’s 

an indicator of left 

(short lived) and right 

(long lived) tail 

individuals. 

Primary End Point: Life 

Expectancy is calculated to the 

month. LE can be mapped to 

YOUR risk tables. 
Primary End Point: Healthy Life 

Expectancy (HLE) is calculated to 

the month and indicates the age 

for the onset of frailty/disability. 

Extended care services may be 

required post HLE age. Survival 

Probabilities: 

Lapetus produces a 

mortality table that 

extends out to 100 

years of age. 

Lapetus proprietary 

table can be plotted 

against any mortality 

table.  

 

Blue: U.S. SOA 

Black: Lapetus 

Green: VBT 

LE Point Estimates: LE’s can be 

illustratively compared to any 

baseline.  



  



  



New Longitudinal Health Data is Here 
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Health Data  
Aggregated from Wearable Sensor 

Sleep Glucose

Source: Olshansky, S.J., Carnes, B.A., Yang, C., Miller, N., Anderson, J., Beltran-Sanchez, H., Ricanek, 

K. Designing the Future of Smart Health (forthcoming in Computer). 



Source: Olshansky, S.J., Carnes, B.A., Yang, C., Miller, N., Anderson, J., Beltran-

Sanchez, H., Ricanek, K. Designing the Future of Smart Health (under review). 

Level MPH Mile Time Stride Length Steps/mi Cal Burn Cal/Step RR 

Minimal 1     60 min 2.17 ft (26 in) 2433 198 0.0814 1.0 

  1.5  40 2.25 ft (27 in) 2347 150 0.0639 1.0 

Some 2  30 2.29 ft (27.5 in) 2306 125 0.0542 0.81 

  2.5 24 2.33 ft (28 in) 2266 111 0.0490 0.81 

Moderate 3 20 2.42 ft (29 in) 2182 105 0.0481 0.73 

  3.5 17 2.5 ft (30 in) 2112 105 0.0497 0.73 

Vigorous 4 15 min 2.58 ft (31 in) 2046 109 0.0533 0.67 

Table 1: Relative risk of death from total mortality 

for a 65-year old U.S. male weighing 175 pounds 

as a function of step count and walking speed. 



Simple is Good 


