
The skin is our largest organ 
and the barrier protecting the 
cells and mechanisms inside our 
bodies from the outside world. It 
is therefore important to be aware 
of the causes of harm that the 
skin encounters, and how we can 
protect against these harms as 
much as possible. In this leaflet 
we look at the different potential 

physical and biomechanical harms, 
and their consequences. We also 
look at how the materials that 
interface with the skin, on the 
one hand, can increase or, on the 
other, can ameliorate or lessen the 
threats to our tissue integrity. For 
many years, Pressure Ulcers (PU) 
(pressure sores or decubitus ulcers 
as they used to be known) have 

been associated with pressure build 
up on tissues. These days, however, 
damage from pressure on its own 
is considered to be more harmful 
at greater tissue depths, nearer 
bones and deeper structures, 
whereas damage leading to Stage 
1 and 2 ulcers at the surface (i.e. 
the majority of PU) are more often 
caused by other effects on the skin.

Risk factors for skin health:
• Friction – caused by the skin being dragged 

across a surface
• Shear Forces – causing distortion of the cells of 

the skin and thereby affecting the ability of the 
cells to function healthily (see reverse page)

• Moisture – in the same way that our skin 
becomes discoloured and distorted when we 
have been in the bath or shower for too long, 
perspiration build up can lead to maceration 
and excoriation of the skin, and consequently 
place it at more risk of damage

• Temperature – placing the skin in a cold 
environment leads to capillary closure which 
will restrict the supply of nutrients to the cells 
of the skin. Conversely, raising the temperature 
of the skin leads to greater demands for 
nutrients and oxygen, and results in greater 
amounts of waste materials to be disposed of 
(1oC increase leads to 13% higher metabolic 
demand!)

• Air flow – the combination of air flow across 
the skin surface, and the insulating effects 
of air contained within clothing or support 
surfaces, have major impacts on the above two 
effects, moisture and temperature
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The forces of Pressure, Shear, and Friction are individually 
and collectively potential causes of damage to skin, but 
are also important elements of keeping us in our seats! 
So what are the differences, what are their benefits, and 
what is the damage they can produce? 

To get a better understanding of the differences between 
these elements, try the following exercise.  Place your 
hands together as in a praying position:

Pressure
Without gravity holding us down, and creating pressure, we would 
be floating around in space. Thus some pressure is a good thing. 
However, too much pressure for too long can be damaging, allowing 
blood vessels to be occluded, and vertical distortion of tissues 
alongside non-compressible items such as bone. The damaging 
effects are not immediate, and hence regular changes of position 
are advocated to stop localised pressure build-up for too long.

Shear Forces
Shear Forces, on the other hand, produce immediate and potentially 
more harmful Shear Strain distortions to both blood vessels and to cell 
tissues. If you take a garden hose (with the tap turned on), pinching 
the hose (applying pressure) will slow the water flow somewhat. 
However, kinking the hose (applying shear strain) will stop the flow 
completely. The Shear Strain that happens around our skin where it 
meets the support surface when we sit or lie down will not only affect 
the blood vessels in the same way as the hose is distorted (and thus 
have a more drastic affect than pressure on its own), it will also distort 
the cells of the skin. This latter distortion affects the cell’s ability to 
control its contents: this ‘reshaping’ of the cell disrupts the active and 
passive transport of nutrients and waste products across the cell walls. 
The degree to which the support surface can absorb these distortions 
will reduce the distortions to the skin’s cells.

Friction
When the Shear Forces reach the point where the Shear Stress 
between two surfaces cannot hold the two surfaces together any 
longer, the surfaces will move over each other, and result in Dynamic 
Friction between the two surfaces. At this stage there will probably 
be less Shear Strain on the tissues under the skin, but the cells on the 
skin surface may get damaged, i.e. friction damage. The resistance 
to movement is important to keep us in position, but in doing so 
may increase the Shear Strain. Again, the materials of the support 
surface will have a major influence on the potential damage caused 
to the skin when movement occurs across the surface.

Pressure
As you push one hand 
towards the other, 
the forces you feel 
are Pressure – at right 
angles to the surfaces 
(palms) of the hands.

Shear
While the hands are pushed 
together, try to slide one hand 
up and one hand down without 
either hand actually moving. 
The forces in those up and 
down directions being felt on 
the skin is known as Shear 
Stress (and will be at right 
angles to the Pressure forces). 
You will also be able to sense 
the skin under the surface 
being distorted by this 
action: this distortion is 
called Shear Strain. 

Tissue Integrity
Pressure, Shear Forces, and Friction

Friction
If the up and down forces are increased, eventually 
the two hands will slide apart. This movement provides 
Dynamic Friction as the two skin surfaces resist moving 
over each other.
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