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Aging, longevity, 
mortality, and 
forecasting as 
seen through a 
different lens. 



Not everything is 
as it seems



Which population 
subgroup in the 

U.S. has the highest 
life expectancy at 

birth?

White Females

Asian Females

Hispanic Females

Black Females



Which population 
subgroup experienced 

one of the most 
dramatic sustained 
declines in adult life 

expectancy in recorded 
human history?

Males in Mozambique at the 
dawn of the HIV epidemic

Cuban males after the fall of 
the Soviet Union

U.S. White Females with less 
than 12 years of education

The U.S. during the 1918 
influenza pandemic



Yes

Is there a genetically driven program that 
causes us to age, grow old and die at a 

prescribed time?

No



Why do we age and live as 
long as we do?

How much longer can
we live?

Forthcoming breakthroughs 
in aging science?

Technological breakthrough 
in predicting lifespan!





Gompertz (1825) – summarized in Olshansky and 
Carnes (1997) Ever Since Gompertz

1687. Newton’s Law of Universal Gravitation





The Bridge of Life

The Chances of Death by Karl Pearson (1897)



Why does death occur 

with such regularity?



"Nothing in biology makes 
sense except in the light of 

evolution." 

Theodosius Dobzhansky
The American Biology Teacher, March 1973



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







There is a remarkable consistency to the timing of death across species.

Duration of life is calibrated to the onset and length of a species’
reproductive window.



1,000 days
mouse

5,000 days dog

26,000 days
elephant

45,000 days
Human (max)
29,000 (avg)

55,000 days
sea turtle

77,000 days
bowhead whale

146,000 days
Greenland shark



Although there is no genetic program that limits how fast humans are capable 

of running, there are nevertheless biomechanical constraints on running speed. 

Although there is no genetic program that limits the duration of life, 
there are nevertheless biomechanical constraints on the functioning 

of body parts that influence how long we live.



Aging or senescence
is an accident of surviving 

beyond the biological warranty 
period for living machines



If Humans Were 
Built To Last 

S. Jay Olshansky, Ph.D.        
Bruce A. Carnes, Ph.D.       
Robert N. Butler, M.D.















The key point to remember is not that we have the capacity to re-
design our bodies better than they already are, but that unless we 
“rethink aging” instead of just treating diseases, we are going to have 
to live with what we have.  The time has arrived to Rethink Aging!



Can Most Live to100?

Can we really add decades of life to 
people aged 70+ today faster than we 
added decades of life to children born 

in the early 20th century?







3
2







Source:  SSA, Actuarial Study No. 116. 2002.

Life Expectancy at Birth



Source:  SSA, Actuarial Study No. 116. 2002.

Life Expectancy at Age 65





























Predictions!

1. Hispanic life expectancy 
will soon drop rapidly. Why?

2. Negative burden on 
national life expectancy in 
U.S. will accelerate. Why? 
Hispanic mortality + latent 
effect of obesity/diabetes.

3. Advances in biomedical 
technology will accelerate. 
The first subgroups to benefit 
will be the educated/wealthy 
(higher level insured 
populations).

4. Life expectancy in Japan 
will level or soon decline. 
Why?



Maximum Lifespan Potential = 120

Maximum Observed Age at Death = 105, 113 *

Period Life Expectancy at Birth = 49, 80 *

1900 2017

Females – Developed Nations



Daniel Perry    

Richard A. Miller 

Robert N. Butler



AGING
Frailty

Resilience

Frailty/Sarcopenia

COPD/ Pulmonary Fibrosis

Stroke

CVD

Diabetes

Cancer

Arthritis/Osteoporosis

Blindness

HIV/AIDS

CKD

Menopause

Neurodegenerative

AGING BIOLOGY IS AT THE CORE OF 
CHRONIC DISEASES

Source: Dr. Felipe Sierra



July, 2008
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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



Parabiosis





Senolytics
Fight Aging by Killing Zombies



The secret to Primary Prevention is already here…

Centenarians and their 
offspring possess genes 
that protect them from 
fatal diseases that kill 

the rest of us at younger 
ages





100 year old proband

Photos from Dr. Nir Barzilai

70 year old son







Lapetus has 
successfully trained 
computers to mimic 

the human brain’s 
ability to detect 

these attributes.

The human brain is hardwired to detect 
attributes of people. We use all of our senses 
in this process, and we’re very good at it. The 
first point of contact is the face.



Gender Detection



Age Detection

70



Health Detection



BMI Detection

Intelligent BMI

25.4 35.6

30.8
/
25.3

35.6



Smoking Detection



Image From: https://www.fitneass.com/smoking-cigarettes-and-twins/ Copyright: fitne
7
3

https://www.fitneass.com/smoking-cigarettes-and-twins/


Disease Detection





Graves disease can be identified with a photograph 
of the eye. This is a byproduct of an overactive 
thyroid, and it appears in a photograph as bug eyes.

Source:  http://www.nejm.org/doi/full/10.1056/NEJMra1510030

Arcus Senilis, characterized by a gray ring around the eye, is 
linked to high cholesterol and triglycerides, and an increased risk 
for heart disease and stroke.

Source:http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.741.4990&rep=rep1&type=pdf

Horner’s Syndrome is characterized by a combination of droopy 
eyelids (ptosis) and pupils of a different size (aneisocoria). This 
condition is associated with aneurysms and tumors in the neck.

Source: http://www.atsjournals.org/doi/abs/10.1164/ajrccm-
conference.2016.193.1_MeetingAbstracts.A3598

http://www.nejm.org/doi/full/10.1056/NEJMra1510030
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.741.4990&rep=rep1&type=pdf
http://www.atsjournals.org/doi/abs/10.1164/ajrccm-conference.2016.193.1_MeetingAbstracts.A3598




Ground Truth Data



Face Age + Gender + BMI + Smoking



 Consumer 
signs release 

form
 Completes a 

detailed 
health 

questionnaire
 We capture 

multiple 
photos-

various poses 
and 

expressions
 We also 

capture video 
and voice 
recording





From the analysis of a simple 
selfie, it returns GENDER, AGE 
and BMI estimates in just a few 
seconds. We’re launching 
SMOKING DETECTION in 
October.



JANUS IS NOW IN THE FIELD

Legal and General and Quilt are both 
in the initial pilot phase, initially 
using it for engagement. They are 
assessing our outputs to determine 
how this can fit within their entire 
process.


