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Complementary-modality for Cardio-metabolic Health

HealthFitness

Health Benefits
Individual risks

Physical Exercise

Aerobic capacity
Body composition
Muscular strength
Muscular endurance
Muscular speed
Flexibility
Agility
Coordination
Balance

Obesity
Insulin resistance
Glucose tolerance
Lipid profile
CV health
Blood pressure
Bone density
Soft tissue
Mental health

Gill and Cooper Sports Med 2008
Ability to perform 
physical tasks at 
desired level

Complete physical, 
mental and social 
well‐being, beyond 
just being free from 

disease
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Tanasescu et al Exercise type and intensity in 
relation to coronary heart disease in men 
JAMA 288: 1994 – 2000, 2002
44,452 men follow‐up at 2‐year intervals from 
1986 through 31 Jan 1998

1

0.83

0.68

0

0.2

0.4

0.6

0.8

1

1.2

1-3.9 4-5.9 ≥6

A
ge

 A
dj

uc
te

d 
R

R
 fo

r C
H

D
 

Exercise Intensity (MET)

***P <0.001 Trend

1

0.85
0.78

0.72

0.58

0

0.2

0.4

0.6

0.8

1

1.2

0 - 6.32 6.33 - 14.49 14.5 - 25.08 25.09 -
41.98

>41.99

A
ge

 A
dj

us
te

d 
R

R
 fo

r C
H

D

Exercise Volume (MET-hour/Wk)

***P <0.001 trend

5
Blair et al, JAMA, 273: 1093 – 1098, 1995

n = 9777 who 
completed 2 med 
examinations b/w 1970 
and 1989
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Physical Activity and Risk of Diabetes Mellitus

Gill and Cooper Sports Med 2008



Endurance Performance over Lifespan

Tanaka and Seals. J Physiol, 586.1: 55-63, 2008 Tanaka and Seals, J Appl Physiol, 95: 2152 – 2162, 2003 



Decrease in endurance performance with age due mainly to 
cardio-metabolic deterioration 

Tanaka and Seals. J Physiol, 586.1: 55-63, 2008
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N = 102, > 64 years of age (CCLS)

• 25 years of exercise history

• “Sedentary” = < 1/ wk; n = 27 

• “Casual” = 2 – 3/wk; n = 25

• “Committed” = 4 – 5/week; n = 25

• “Competitive” = 6 – 7/ wk; n = 25

Bhella et al, J Am Coll Cardiol 64: 1257 – 1266, 2014



Moreau et al, Cardiovasc Res 57: 861 – 868, 2003

Tanaka et al , Arterioscler Thromb Vasc Res 18: 127 – 132, 1998
DeVan and Seals, Exp Physiol 97: 305 – 310, 2012

Seals, J Appl Physiol 117: 425 – 439, 2014



Nualnim et al, Am J Cardiol, 109: 
1005 – 1010, 2012

Men and Women, 50 – 80 years old
•N= 19 Control; n= 24 Training 
• Systolic BP : 140 – 159 mmHg, or
• Systolic BP: 120 – 139 mmHg with 
Diastolic BP < 99 mmHg

12 weeks swim training
• 15 – 20 min, 3 – 4 X / week
• ~ 60% MHR
• 40 – 45 min, 3 – 4 X/ week
• 70% ‐ 75% MHR
• Continuous swimming
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n = 10 swimmers, n = 10 runners
n = 9 obese, n = 9 sedentary
All post‐menopausal

Tanaka et al Metabolism 47: 1112 – 1120, 1998
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Defying Age with Exercise
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Defying Age with Exercise
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Jeopardy of Exercise Participation



Response-variation to Exercise Training
Variations in improvement in VO2 max 
following 20 weeks of endurance training 
by family.

Average  was 18% but the range was 
0–53%.

The range was influenced by mainly 
genetics and not by age, sex and race.

E.g., CKMM, β-Sarcoglycan, GTP 
Cyclohydrolase

Adapted from C. Bouchard et al., 1999, “ 
Familiar aggregation of VO2 max response to 
exercise training. Results from HERITAGE 
Family Study,” Journal of Applied Physiology 
87: 1003–1008.

Non‐responders Responders
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es Varied responses to exercise stimulus
• Low – High Responders
• Slow – Fast responders
• ST– LT responders



• 30 min of moderate-intensity aerobic PA 5 d/wk or,

• 20 min high-intensity aerobic PA 3 d/wk

• 8 – 10 strength training exercise, 8 – 12 reps, 2 x/wk

• 60 – 90 min exercise duration may be necessary for weight loss; 

• Accumulate 300 min moderate intensity exercise/wk for wt loss

• Accumulating short bouts of PA (10 min) can also be beneficial



THANK YOU


