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How	
  long	
  do	
  we	
  live	
  and	
  what	
  impacts	
  the	
  
quan5ty	
  and	
  quality	
  of	
  our	
  lives?	
  
	
  
How	
  does	
  exercise	
  extend	
  our	
  quan5ty	
  and	
  
quality	
  of	
  life?	
  
	
  
How	
  can	
  we	
  increase	
  exercising	
  in	
  previously	
  
inac5ve	
  adults,	
  and	
  does	
  it	
  extend	
  health?	
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Exhibit 5
Gain or loss in life expectancy for Ontarians aged 20 and older with healthy versus high level of unhealthy exposure for selected behaviours, 
relative to average Ontario life expectancy, 2007 

Life expectancy gain for individuals without unhealthy behaviour
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Key message:

Seven more years: The impact of smoking, alcohol, diet, physical activity and stress on health and life expectancy in Ontario 
Findings
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Exhibit 7 
Impact of eliminating five behavioural risks on life expectancy and health-adjusted life expectancy for Ontarians aged 20 and older, 2007 
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*Considers all risk exposure categories compared to healthiest (reference) category (Exhibit 3)

Key messages

Seven more years: The impact of smoking, alcohol, diet, physical activity and stress on health and life expectancy in Ontario 
Findings
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Take	
  Home	
  

Quality	
  equally	
  as	
  important	
  to	
  quan5ty	
  of	
  life	
  
	
  
Health	
  behaviours	
  and	
  stress	
  maRer	
  







How	
  many	
  minutes	
  of	
  moderate	
  physical	
  ac5vity	
  
are	
  recommended	
  per	
  week?	
  

	
  
Moderate	
  ac5vity	
  is	
  defined	
  as	
  3-­‐6	
  METs	
  

	
  
Examples	
  include	
  brisk	
  walking,	
  ballroom	
  

dancing,	
  gardening,	
  water	
  aerobics	
  	
  



Minimum	
  of	
  10	
  minute	
  dose	
  



How	
  many	
  minutes	
  of	
  vigorous	
  physical	
  ac5vity	
  are	
  
recommended	
  per	
  week?	
  

	
  
VPA	
  =	
  >	
  6	
  METs	
  

	
  
Examples	
  include	
  jogging,	
  running,	
  swimming	
  laps,	
  

jumping	
  rope,	
  biking	
  >10	
  miles/hr	
  	
  





How	
  many	
  days	
  of	
  strength	
  
training	
  are	
  recommended?	
  





Meet:	
  YES	
  
20%	
  

Meet:	
  NO	
  
80%	
  

How	
  many	
  Americans	
  meet	
  
recommenda5ons	
  for	
  MVPA	
  as	
  
measured	
  by	
  accelerometer?	
  



Date of download:  2/16/2018 Copyright © 2015 American Medical Association. 
All rights reserved.

From: Leisure Time Physical Activity and Mortality: A Detailed Pooled Analysis of the Dose-Response 
Relationship

Arem et al, JAMA Intern Med. 2015;175(6):959-967. doi:10.1001/jamainternmed.2015.0533



What	
  are	
  impacts	
  of	
  low	
  ac5vity?	
  

Source:	
  hRps://www.gov.uk/government/publica5ons/physical-­‐ac5vity-­‐applying-­‐all-­‐our-­‐health/physical-­‐ac5vity-­‐applying-­‐all-­‐our-­‐health	
  





TELOMERES	
  
‘TTAGGG(n)	
  

Blackburn,	
  2000	
  	
  
Armanios	
  &	
  Blackburn,	
  2012	
  







Are	
  telomeres	
  important	
  	
  
to	
  health	
  and	
  longevity?	
  



Haycock	
  et	
  al,	
  BMJ,	
  2014	
  

Meta-analysis of the association between 
telomere length and cardiovascular disease.  



Risk of all-cause mortality in the 64637 participants from the general population according to 
telomere length deciles in age-adjusted and multivariable-adjusted Cox regression analysis.  

Rode et al. JNCI J Natl Cancer Inst, 2015 





Exercise	
  and	
  Telomere	
  Length	
  



No	
  PA	
  

Low	
  PA	
  

Mod	
  PA	
  

Hi	
  PA	
  

3407	
  

843	
  

807	
  

766	
  

50.8%	
  

16.3%	
  

16.4%	
  

16.4%	
  



Odds	
  of	
  having	
  short	
  telomeres	
  
compared	
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Take	
  Home	
  

Any	
  exercise	
  maRers	
  for	
  healthspan	
  and	
  
lifespan,	
  effects	
  are	
  seen	
  deep	
  into	
  our	
  cells	
  
	
  
But	
  more	
  is	
  beRer.	
  
	
  











2X	
  risk	
  for	
  depression	
  
	
  
2X	
  risk	
  for	
  cardiovascular	
  diseases	
  

63%	
  risk	
  for	
  early	
  mortality	
  





©2004 by National Academy of Sciences Epel et al. PNAS, 2004 



Epel,	
  PNAS,	
  2004	
  



Puterman & Epel, SPP Compass, 2012 

Prenatal maternal stressors  
Entringer, 2010, 2012 

Early childhood adversity  
Kanenan, 2010, Kiecolt-Glaser, 2010; O’Donovan, 
2011l Shalev, 2012; Surtees, 2011; Tyrka, 2010 

Socioeconomic disadvantage  
Adler, 2013; Batty , 2009; Cherkas , 2006; Diez-Roux, 
2009; Shiels , 2011; Steptoe, 2011; Surtees, 2012 

Domestic violence 
Humphreys, 2012 

Caregiving 
Epel, 2004; Damjanovic, 2007; Puterman, 2010 



Puterman & Epel, SPP Compass, 2012 





Collaborators 

Telomere data 

N= ~ 20,000 

N = ~ 5000 

Puterman et al, PNAS, 2016 



Unadjusted Adjusted

Total lifespan adversity

Childhood adversities 
Relocated due to financial difficulties 
Family received financial help 
Father ever unemployed
Trouble with police before age 18 
Repeated school
Physically abused
Parents used drugs or alcohol

Cumulative childhood adversity

Cumulative adult adversity

Adult adversities
Experienced the death of a child
Experienced the death of a spouse
Experienced a nautral disaster (afer age 17) 
Fired a weapon in combat
Ever had a partner addicted to drugs or alcohol 
Been a victim of a physical attack (after age 17) 
Ever had a spouse or child with a serious illness 
Ever received medicaid
Ever received food stamps
Ever been laid off

1.00 1.25 1.50 1.75 2.000.750.500.25 1.00 1.25 1.50 1.750.750.500.25 2.00 2.25 2.50 2.75
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     0               6 
Major Life Events    

*Covariates: Baseline TL, Age, Income, Education, Ethnicity, BMI, Medication Use 

b = -32.9 
SE =  13.7 
95%CI = (-60, -6) 

Puterman et al., Molecular Psychiatry, 2015 
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Major Life Events!

Poor!
Moderate!
High!

Exercise,	
  Diet,	
  and	
  Sleep	
  Mi5gate	
  Stress	
  Effects	
  

b	
  =	
  -­‐27.96,	
  se	
  =	
  13.76,	
  p	
  =	
  .04	
  

b	
  =	
  1.38,	
  se	
  =	
  20.47,	
  p	
  =	
  n.s.	
  

b	
  =	
  -­‐54.57,	
  se	
  =	
  17.22,	
  p	
  =	
  .002	
  

Puterman et al., Molecular Psychiatry, 2015 

*Covariates:	
  Baseline	
  TL,	
  Age,	
  Income,	
  Educa5on,	
  Ethnicity,	
  BMI,	
  Medica5on	
  Use	
  





Puterman et al., BBI, 2013 

Resiliency	
  and	
  Depression-­‐Telomere	
  Length	
  Link	
  



Take Home 

Stress accumulates and reduces telomere length 
 
Exercise, and other health behaviours, matter 



` 

Improving fitness in family caregivers  



The FAST Study: Ecological 
momentary assessments and stress 

reactivity 



Future Directions 



Duzak, J 
Weekly Exercise and Heart Rate Goals 

 
Numbers in each column under Day 1, 2, 3, and 4 indicate how many minutes of aerobic exercise should be completed. Your weekly 

minimum target heart rate is displayed in “red”. This is your goal to maintain each time you exercise. 
 
Week Day 1 Day 2 Day 3 Day 4 % Heart 

Rate 
Reserve 

Minimum 
Target 
Heart Rate 

Total time/notes 

1 20  20  20  - 40% 109 60 minutes –brisk walking 

2 20 30 20 - 45% 115 70 minutes –brisk walking, one stationary bike session 

3 20 30 20 - 45% 115 70 minutes –brisk walking, one stationary bike session 

4 30 20 30 - 50% 121 80 minutes – brisk walking, one stationary bike session 

5 30 30 30 - 50% 121 90 minutes – brisk walking, one stationary bike session. Consider 
beginning a jog/walk session 

6 20 30 20 30 55% 127 100 minutes –brisk walking, one stationary bike session. 
Consider a jog/walk session. 

7 30 30 30 30 55% 127 120 minutes – Brisk walking, consider one stationary bike 
session. Consider 2 jog/walk sessions.  

8 30 35 30 40 60% 133 135 minutes – Brisk walking, consider one stationary bike 
session. Consider 2 jog/walk sessions. 

9-24 40 35 35 40 60% 133 150 minutes – Brisk walking, consider one stationary bike 
session. Consider 2 jog/walk sessions.  

 
Below is your Heart Rate and how it matches the CDC categories of intensity.  

Resting HR Light Activity: 39% and 
Below 

Moderate Activity: 
40%-59% 

Vigorous Activity: 
60%-89% 

Maximal Capacity:  
90% and above 

Maximum 
HR 

63 BPM 63-108 BPM 109-132 BPM 133-167 BPM 168-179 BPM 179 BPM 
 



Future Directions 



Future Directions 







Results 
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Cardiorespiratory Fitness 
(V02peak) 
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Perceived Stress Change 
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Measures: 
Ecological Momentary Assessments 

PING!! 



1 
2 

5 

3 

6 

4 

7 

Measures: 
Ecological 
Momentary 
Assessments 



At each ”ping!”: 

Controllability: 

Do you feel that you could control important things in your life today? 

Rumination: 

Have you been unable to stop thinking about stressful situations? 

Negative Affect: 

Please rate the extent to which you are feeling: 
•  Angry, anxious, embarrassed, sad, fatigued, frustrated, lonely 

0          100 
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Take	
  Home	
  

Exercise	
  improves	
  tradi5onal	
  and	
  novel	
  markers	
  
of	
  health	
  in	
  high	
  stressed	
  individuals	
  

Exercise	
  improves	
  how	
  we	
  experience	
  our	
  days	
  
	
  
Understanding	
  our	
  mo5va5on,	
  barriers	
  and	
  
facilitators	
  for	
  health	
  behaviour	
  change	
  
essen5al	
  



NEXT	
  STEPS	
  



Telomere	
  protectors	
  







Conclusions	
  

Start	
  moving!	
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