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Objectives
following this presentation the learner will be able to:

• Appreciate levels of evidence in scientific studies.
• Distinguish between average and maximum life span.
• Quote the odds of a human being living to 100.
• Quote the relative contributions of genetics and 

environment on longevity.
• Advise people on diet, vitamin supplementation, 

exercise and other choices to attain their “rightful” age.



levels of evidence
Quality What it means

High Conclusions will not be changed“Good” RCT

Moderate Conclusions could be changed “bad” RCT; “good”Obs study

Low Conclusions could be changed
Obs study (cohort, case-
control)

Very low
Conclusions likely will be 
changed Expert opinion; bad studies

Balshem et al, J Clin Epidemiology 2011



Average Age at Death add line to explain?
http://www.statcan.gc.ca/tables-tableaux/sum-som/l01/cst01/health26-eng.htm
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MaximumAge at Death  add line to explain?
(Fries JF. New Engl J Med 1980; 303:130-135) 
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What are the odds of living to 
100?

• About 12.5/100000 live births.



Can we increase the odds?
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Choose your grandparents wisely
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Lifespan hereditability
Herskind AM et al. Hum Genet 1996; 97: 319-323

• 2872 twin pairs born 1870-1900 (752 MZ, 2120 DZ)
• 99.4% dead, males @ 68-71; females @ 72-74
• Correlation of age at death: MZ 0.18-0.33  

DZ 0.07-0.19 
• Proportion of variance due to heredity: 21-26%
• Others as high as 50%
• YOU CAN BEAT YOUR GENES
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Environment: the other 75% 
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• Reducing calorie intake by 25%-
50%  prolongs life in yeast, 
worms, rats, non-human 
primates.

• Need to have proper protein and 
vitamin intake

Be Skinny; Live Longer?
(Haq R. Clin Invest Med 2003; 26: 116-20)
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What is the Mechanism?
Weindruch R, Sohal RS New Eng J Med 1997; 337: 986-94

A gift from our mothers

Generate energy (good)
Generate reactive oxygen species (bad)



Another Possibility
StarPhoenix 2017-11-04
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Clinical Trial: No placebo or other control
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Another Theory
Di Chistina M et al. 2007 www.sciam.com

• a gene!!
• Sir2 (silent information regulator)
• Found in yeast®humans
• Prevents transcription of redundant genes; cell 

doesn’t expend energy on making useless proteins

• Adding 1 copy to yeast cell lifespan by 30%
• Calorie restriction turns on Sir2
• Resveratrol (found in red wine) also does
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Good News: Resveratrol

• 1.7-6.0 grams/5 oz glass

• also in blueberries, peanuts

• Capsules are 1-500 mg (0.001-0.5 gr)

• clinical trials using up to 5 g

• obese mice lived 15% longer

• also: cancer, dementia prevention, 
improves athletic performance.



Causes of Death in Canada
https://top5ofanything.com/list/72d90ec7/Leading-Causes-of-Death-in-Canada
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accidents
lung

stroke

heart

cancer



Progress!
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CVD

cancer
resp



The future
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Some possibilities
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• Nanobots to root out diseased cells
• Reprogramming DNA
• Senolytics
• Artificial organs (3D printed)
• Uploading your brain to computer
• Cryonics



Nanobots Root Out Cancer Cells
http://www.iflscience.com/health-and-medicine
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Reprogramming DNA
https://www.nature.com/articles/nbt.3805
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• Each one of our 1 trillion cells contains all our DNA
• Some DNA (genes) is “turned off” during development 

to allow specialized cells (brain, muscle, liver etc)
• We can reprogram DNA to recover “lost genes”
• We can build new brain, muscle, liver cells)



3D Organ Printing
Sirota C. Sci. J. Lander Arts and Sci 2016; 10:1
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Scan the structure®clone various cell types®assemble the organ



Senolytics
Zhu Y et al. Aging Cell; 2015: 644-58.
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Agents that induce senescent (old, useless) cells 
to commit suicide. 



Uploading the Mind to a 
Computer

http://www.bbc.com/news/magazine-35786771
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immortality



Cryonics
http://www.cryonics.org/
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• Freeze (-186°C) just before natural death
• Store ($28K US)
• Thaw, fix whatever is broken 
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What Should I Eat?

HEART AND STROKE 
FOUNDATION OF CANADA
• Calories to maintain healthy weight
• Vegetables, fruit, whole grains
• Protein (fish, lean meat, dairy)
• Avoid processed, sugary soft drinks



Vitamins!
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Observational vs. RCT
• Cohort or Case-control
• Residual confounding
• Never Level 1 evidence 

(no Gr A rec.)
• “Hypothesis generating”
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Vitamin C?
(StarPheonix 27 Oct 2007)

Observational studies:

4: modest benefit

2: no benefit

RCT:

incl E; no benefit, 
stones.

BOTTOM LINE: 
TAKE AT MOST 
500 MG
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Vitamin E?
(HOPE Study Invest. N Engl J Med 2000; 342: 154-60)

In 2 large trials (including 
HOPE) vitamin E had no 
benefit?

In HOPE-TOO,  vitamin E 
caused heart failure. 
(http://www.fhs.mcmaster.ca/p
ubrel/hope2.htm, 20 Apr 04)

Observational studies: 10-33% reduction in CV death

BOTTOM LINE: DON’T BOTHER UNLESS 
YOU HAVE NASH.  

http://www.fhs.mcmaster.ca/pubrel/hope2.htm


2018

Vitamin D?
Observational studies: (vs deficient)
7% reduction in death
17% reduction in cancer
30-50% reduction in CVD

RCTs: no effect (so far)

BUT:

57% of hosp pts are <75 nmol/L

22% are <20 nmol/L

BOTTOM LINE: TAKE 800-2000 UNITS OD.
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Vitamin K?
Basic science:

Activates factors II, VII, IX, X

Also proteins C and S

Also bone, CV system proteins

Observational:

High intake improves insulin 
senstivity

BOTTOM LINE: EAT YOUR VEGETABLES 
(OR TAKE A MULTIVITAMIN)
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Aspirin? 

• aspirin (81-325 mg/day) reduces 
the risk of all CV events by 13%

• there is a slight risk of bleeding

• PERSONS AT HIGHER 
THAN AVERAGE RISK OF 
CVD (10% IN 10 YEARS) 

SHOULD TAKE ASPIRIN.

• INCLUDES MOST MEN 
OVER 55 AND MOST 
WOMEN OVER 65.
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Almonds?
Jenkins DJ et al Circulation 2002; 106: 1327-32

27 people received 
either:

Almonds (72 gr)
Muffin
Half and half

Muffin did nothing

Low dose almonds reduced LDL by 4.4%

High dose almonds reduced LDL by 9.4% (cf 20-60% with drugs)
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Estrogens?
(WHI Invest. JAMA 2002; 288: 321-333)

HRT

plbo

Observational studies:

modest benefit

Randomized 
Controlled Trials:

NO BENEFIT.
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Testosterone?
Bolona ER et al Mayo Clin Proc 2007:82: 22-28

Modest effect on sexual 
function (including ED)

Body fat ¯6%; lean body 
mass  3%.

Slight  in BMD.

“neutral” (possibly beneficial) 
effect on CV events.

insulin sensitivity

healthier endothelium?
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Growth Hormone?
Nass R et al Ann Int Med 2008; 149: 601-11

• Muscle mass and GH decline with age (3.8-7 Kg)
• Giving GH doesn’t restore pulsatile profile
• MK 677, ghrelin mimetic, restores pulsatile GH to 

youthful levels.
• MK 677 25 mg po for 2 yrs increased fat free mass by 1.6 

Kg (3%) ( (M/F 60-83; n=43)
– Stimulated appetite
– Increased fat, but not visceral fat
– Lowered LDL-C
– Increased insulin resistance
– No change in strength
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Exercise?



Being Fit is Better
Brawner CA et al. Mayo Clin Proc 2017; 92: 383-90
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10,854 adults
2 exercise tests, 
12 months apart
high≥ 11 METS
low≤   8 METS  



No RCT’s But a Metanalysis
(study of studies)

Kodama S et al. JAMA 2009; 301: 2024-35
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↑1 MET= 
↑1 km/hr
running
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How much exercise is enough?

FREQUENCY

INTENSITY

TIME

TYPE

“most days”

moderate

30 min

cardio, strength, 
flexibility, balance
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What Microsoft Network Says: 
2009-02-24

http://health.msn.com/health-topics/articlepage.aspx?cp-documentid=100233437&page=1

1. Don’t retire
2. Floss every day
3. Move around
4. Eat a fiber rich cereal
5. Get > 6hrs sleep

6. Use whole foods
7. Be less neurotic (!)
8. 7th Day Adventist (community)
9. Creature of habit
10. Stay connected



How Long Will You Live?
https://www.sunlife.ca/ca/Learn+and+Plan/Tools+and+Calculators/Life+

expectancy+calculator?vgnLocale=en_CA
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Compression of Mortality 
(Fries JF. New Engl J Med 1980; 303:130-135) 
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A problem with 
“compression of 

mortality” 

• If we don’t die “prematurely” of CVD, will we die 
later of other nasty, more expensive things?

• Since sudden death from CVD is quick, painless 
and cheap, why are we trying to prevent it?



Will We Have More People with Dementia?
Larson  EB et al. New Engl J Med 2013; 369: 2773-5
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Probably yes, because more people are living longer

BUT

THE INCIDENCE OF DEMENTIA IS 
DECREASING:

1989-94 8.3%
2008-11 6.5%

(better education; fewer risk factors)
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Summary

Ø Currently, there is no “fountain of youth” pill or diet.

Ø We can help people attain their “rightful” age by 
preventing cardiovascular disease and cancer.

Ø We don’t lead to more disabled people.

Ø diet, exercise and medication are all important.

Ø aspirin and multivitamin do more good than harm.



Life is Finite

2018



2018

Small Changes Can Make a Big Difference


