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Lack of exercise is a major cause of chronic diseases

Frank W. Booth, Ph.D.1, Christian K. Roberts, Ph.D.2, and Matthew J. Laye, Ph.D.3

~Alzheimer's disease

-Absence of emotional highs after exercise
-Dementia

-Less blood flow to dentate gyrus

-Less executive coatrol in memory é
-Less neurogenesis -Depression
-Stroke
<ncidence

-Loss of coordination/balance
-Less endorphin release
~Smaller frontal and superior lobes

with aging

-Poor recovery

~Congestive heart failure

-Endothelial dysfunction

-Greater damage to Ischemic event

<Inflammation of vascular wall

-Lower maximal cardiac output
-Lower cardiac reserve
-Lower maximal Vo:

-Breast cancer

-Non-alcoholic
fatty liver disease

<oss of neuromuscular strength
with aging
Reduced glucose uptake/reduced
insulin sensitivity
-Reduced oxidative capacity
-Skeletal muscle atrophy with aging

-Erectile dysfunction
-Osteoporosis

-Loss of structure and
function of joints,
ligaments and tendons

-Hypertension
-Increased arterial stiffness

-Peripheral artery diseaso

-Reduced skin
wound healing

APhysical inactivity is the fourth
leading risk factor for global
mortality (6% of deaths globally)
(WHO, 2009)

AAnnual cost in lives lost due to
Inactivity ranges from 200,000 to

300,000 in the U8/okdadet al.,
JAMA. 2000)
Aln the US, annual medical costs

due to inactivity and its
consequences are estimated at

$76 billion(Pratt et al., Phys
Sportsmed 2000)

-Premature death

-Reduced quality of life
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TOPICAL REVIEW

Physiological geroscience: targeting function to increase
healthspan and achieve optimal longevity

Douglas R. Seals, Jamie N. Justice and Thomas J. LaRocca
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Figure 6. Lifestyle-behavioural strategies that increase function and potential underlying mechanisms
Regular physical activity, restricted energy intake and healthy diet composition enhance physiological function
and healthspan, promoting optimal longevity. The molecular/biological mechanisms underlying these benefits may

involve inhibiting or reversing several fundamental processes of ageing.
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5-17 years old

Forchildrenand young people of this age group physical activity includes play, games, sports, transportation,
recreation, physical education or planned exercise, in the context of family, school,and community activities.
In order to improve cardiorespiratory and muscular fitness, bone health, cardiovascular and metabolic
health biomarkers and reduced symptoms of anxiety and depression, the following are recommended:
1. Children and young people aged 5-17 years old should accumulate at least 60 minutes of moderate-
to vigorous-intensity physical activity daily.
2. Physical activity of amounts greater than 60 minutes daily will provide additional health benefits.
3. Mostof daily physical activity should be aerobic. Vigorous-intensity activities should be incorporated,
including those that strengthen muscle and bone, at least 3 times per week.

18-64 years old

For adults of this age group, physical activity includes recreational or leisure-time physical activity,
transportation (e.g walking or cycling), occupational (i.e. work), household chores, play, games, sports or
planned exercise, in the context of daily, family, and community activities.

In order to improve cardiorespiratory and muscular fitness, bone health and reduce the risk of NCDs and
depression the following are recommended:

1. Adults aged 18-64 years should do at least 150 minutes of moderate-intensity aerobic physical
activity throughout the week, or do at least 75 minutes of vigorous-intensity aerobic physical activity
throughout the week, or an equivalent combination of moderate- and vigorous-intensity activity.

. Aerobic activity should be performed in bouts of at least 10 minutes duration.
For additional health benefits, adults should increase their moderate-intensity aerobic physical
activity to 300 minutes per week, or engage in 150 minutes of vigorous-intensity aerobic physical
activity per week, or an equivalent combination of moderate- and vigorous-intensity activity.

Muscle-strengthening activities should be done involving major muscle groups on 2 or more days a
week.
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65 years old and above

For adults of this age group, physical activity includes recreational or leisure-time physical activity,
transportation (e.g walking or cycling), occupational (if the person is still engaged in work), household
chores, play, games, sports or planned exercise, in the context of daily, family, and community activities.
In order to improve cardiorespiratory and muscular fitness, bone and functional health, and reduce the risk
of NCDs, depression and cognitive decline, the following are recommended:

1.

Adults aged 65 years and above should do at least 150 minutes of moderate-intensity aerobic physical
activity throughout the week, or do at least 75 minutes of vigorous-intensity aerobic physical activity
throughout the week, or an equivalent combination of moderate- and vigorous-intensity activity.

. Aerobic activity should be performed in bouts of at least 10 minutes duration.

For additional health benefits, adults aged 65 years and above should increase their moderate-
intensity aerobic physical activity to 300 minutes per week, or engage in 150 minutes of vigorous-
intensity aerobic physical activity per week, or an equivalent combination of moderate- and vigorous-
intensity activity.

. Adults of this age group with poor mobility should perform physical activity to enhance balance and

prevent falls on 3 or more days per week.
Muscle-strengthening activities should be done involving major muscle groups, on 2 or more days a
week.

. When adults of this age group cannot do the recommended amounts of physical activity due to health

conditions, they should be as physically active as their abilities and conditions allow.
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Overall, across all the age groups, the benefits of implementing the above recommendations, and of being
physically active, outweigh the harms. At the recommended level of 150 minutes per week of moderate-
intensity activity, musculoskeletal injury rates appear to be uncommon. In a population-based approach, in

order to decrease the risks of musculoskeletal injuries, it would be appropriate to encourage a moderate
start with gradual progress to higher levels of physical activity.
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JAMA Exercise Is Medicine
At Any Dose?

Thijs M. H. Eijsvogels, Paul D. Thompson

The only prescription
Wllll llIIlIIIlIIBll refills.







