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The evolution of sedentarism

followed by the evolution of 

purposeful exercise
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In the past, no need for purposeful exercise. 

Survival required movement
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Dancing
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Sports
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The Principle of Movement Economy –

has been a stimuli for technology 

development

Mode of exercise – historical aspects
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The evolution of sedentarism
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Two elemental human phenomena – a crisis 
relationship.

The basic need to reduce movement vs the natural 

dependence on movement – use it or loose it!!! 

Purposeful exercise to complement the natural movement

Movement economy vs movement necessity
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Movement economy especially in old age

There is a biological basis for the age-related decline in physical 

activity among both nonhuman subjects and humans. 

Mode of exercise – historical aspects

The dopaminergic neurotransmitter system appears to be a 

possible neurobiological mechanism that can explain this decline.
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Purposeful exercise – perceived 

as energy expenditure, thus it is 

predominantly aerobic exercise
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the overwhelming reduction in 
daily energy expenditure in the 
twentieth-century, along with an 
increase in cardiovascular 
diseases, brought about the 
promotion of aerobic exercise as 
the main mode of exercise for 
fitness and health promotion
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Recommended Guidelines of Physical 

Activity for Older Adults (per week) 

WHO (2011) Global Recommendations of Physical Activity for Health.

ACSM (2009).  Exercise and physical activity for older adults. Medicine and Science in Sports and Exercise, 41, 1510-

1530. 

Nelson et al. (2007). Physical activity and public health in older adults: Recommendation from the American College of 

Sports Medicine and the American Heart Association. Medicine and Science in Sports and Exercise, 39, 1435-1445.

The guidelines for purposeful exercise
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Aerobic Exercise
• walking

• cycling

• running

• swimming

Body’s large muscles
move in a rhythmic 
manner for 
sustained periods

The guidelines for purposeful exercise
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strength training (muscles work against force)

The guidelines for purposeful exercise
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flexibility training (activities to preserve range of motion) 

The guidelines for purposeful exercise
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Non Aerobic 
Exercise
balance and coordination

Balance training

Increase lower body strength 
and reduce likelihood of 
falling

The guidelines for purposeful exercise
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The guidelines for purposeful exercise
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The guidelines for purposeful exercise
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Aerobic Exercise
• walking

• cycling

• running

• swimming

at least:

moderate-intensity: 150 min.
At least 30 min. a day in bouts of at least 10 min.

Or

vigorous-intensity: 75 min.
At least 20 min. a day

Any modality that does not impose excessive 

orthopedic stress

In a week:

The guidelines for purposeful exercise
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at least:

Twice a week 

(preferable in 

nonconsecutive days)

Between moderate (5-

6) and vigorous (7-8) 

intensity

Progressive weight training or 

weight bearing exercise (8-10 

exercises involving the major 

muscle groups of 8-12 repetitions 

each)

The guidelines for purposeful exercise

Strength training (muscles work against force)
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at least:

Twice a week (preferable in 

nonconsecutive days), for 

at least 10 min. in moderate 

(5-6) intensity

Sustained stretches for each major muscle group 

and static rather than ballistic movements

flexibility training (activities to preserve range of motion) 

The guidelines for purposeful exercise
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Non Aerobic 
Exercise
balance and coordination

Balance training
Increase lower body strength and reduce 

likelihood of falling

Progressively difficult postures 

that gradually reduce the base 

of support

Dynamic movements that perturb 

the center of gravity (e.g. circle 

turns)

Reducing sensory input (e.g. 

standing with eyes closed)

The guidelines for purposeful exercise
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Sitting is the new smoking…

The guidelines for purposeful exercise

- T.V. watching

- Video and Computer Games

- Sitting Still for long periods of time

Cut Down On
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Arem et al JAMA 
Intern Med, 2015

A total of 661,137 
men and women 
(median age, 62 
years; range, 21-98 
years)

Multiples of minimum recommended LTPA level
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Arch Intern Med. 2009



Arch Intern Med. 2009



Lancet 2016



Physical Activity, Sitting Time, and Mortality

Ekelund et al. 2016 Lancet
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Physical Exercise is not merely energy 

expenditure 
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2019
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On-going Project
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Personalized exercise programs for 

older adults – a digital user-friendly 

application

(a grant from the Israeli Ministry of 

Science Technology and Space)

Personalized exercise program
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Collaboration between Wingate and Hadassah

Personalized exercise program
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Increased variability in old age

Recommended guidelines too general

Rationale:

Personalized exercise program



Personalized Medicine (including preventative)
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Balance and coordination

Strength

Flexibility
(range of motion)
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