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On earth mechanical body overload, causing 
tissue strain and tissue damage, is considered 
to be a major cause of physical complaints 
such as neck and lower back pain. 

On earth, ‘falling is not an option’…,
in orbit ‘falling is not an issue’…

1 - Space Motion Sickness  

2 - Pain:  reported by 68% of astronauts
 in 28%, complaints moderate to ‘severe’

 Duration of pain: 
 14% to 100% of flight time

3 - Fatigue

From Borelli’s biomechanics 
towards Levin’s biotensegrity, 

a concept lacking levers and fulcrums.

Low back pain in adult population:
 point prevalence  ±12%
 one-year prevalence ±38%
  lifetime prevalence  ±40%

Self-reported lifetime fatigue from 
36.7% for any fatigue to 2.7% for 
chronic fatigue syndrome-like illness

Movement is understood as a product of shortening of muscles 
when contracting and hence pulling bones that are viewed as levers.

In this concept gravity plays a crucial role.

A 2 kg fish at the end of a 3 m rod would  require a balancing force that 
would exceed the strength of the spinal muscles.

Background
Physical complaints in microgravity

Back pain and fatigue on earth

Biotensegrity 

> Omnidirectional emerging forces

> Auxetic characteristics

> Negative Poisson effect

Since all of our lever system vectors 
are directed towards the center of 
the earth, “What pulls us up?”

Same dysfunction in different environments

Space, mG

Earth, 1G

Muscle fiber selection shifts towards 
type-2 muscle cells

Structural and metabolic modifications

‘Ragged red’ fibers due to overload
(© Henriksson, 1989)
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