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- [Fawn] Today's course is The Aging Skin: Three Extrinsic Factors of Wound 

Development in partnership with The Permobil Academy. Our presenter today is Ana 

Endsjo. She has worked as an occupational therapist since 2001 in a variety of 

treatment settings including acute care, subacute care, outpatient, acute rehab, 

long-term care and as a lymphedema certified therapist. She's worked mostly with the 

geriatric population, focused on seating and positioning and contracture management 

of the nursing home resident. In January 2016, she started a new role with Comfort 

Company as the clinical education manager for the long-term care division and then 

joined Permobil family in October 2017 as clinical marketing manager. In this role, she 

developed an education program for long-term care settings with the hope to guide 

other therapists, rehab directors, nurse, and administrators to understand the critical 

role proper wheelchair positioning plays in the prevention and treatment of serious 

health complications within long-term care centers. Welcome, Ana, so happy to have 

you. 

 

- [Ana] Thank you so much and I'm gonna go ahead and share my screen, one 

moment, please. Okay, I'm gonna go ahead and jump right into the objectives. Thank 

you so much, Fawn, for the introduction, and thank you everyone for attending. For 

today's course, I would like for you to be able to, number one, name two pressure 

redistribution methods to protect the client from peak pressures on bony prominences. 

Number two, name two ways that shear can occur while sitting in a wheelchair system. 

And number three, name two properties to look for in a cushion, cover to fight 

microclimate. So two weeks ago, I taught a webinar here where we discussed changes 

that occur to the healthy young skin with the natural progression of aging or with the 

disease process that speed up those changes. And these really compromise the skin 

and soft tissue integrity that make an elderly client much more susceptible to wound 

development, especially when the extrinsic factors of pressure, shear, and 

microclimate are present.  
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So in case you missed that webinar, here's a recap of some of those changes. And the 

first change is at that epidermis, more superficial layer, and what happens there is that 

the oily waterproof barrier that locks in needed moisture, and that helps to lubricate our 

skin is lost. So the elderly skin becomes drier and more brittle and it's much easier to 

open up with stress and strain. Another change that happens is that we see a decrease 

in cells called Langerhans cells. And these cells actually act as the initial warning sign 

that some type of injury is happening at the skin surface. So they cause a reddening or 

a temperature change to really trigger the client themselves or the caregiver to realize 

that some type of environmental element is attacking the body. As well, unfortunately, 

we see an overall thinning at each layer of the skin. So at the epidermis, at the dermis, 

and at the hypodermis, we will see it thinning out. And what happens with that is that 

every decade of life, our thin skins by 6.4%, reducing the barrier between the internal 

structures of our body and then the pressure and the stress and the strain coming in 

from the environment, as well, at the dermal-epidermal junction. We normally, in young 

healthy skin, have these wavy like finger projections that really interlock the top 

epidermal layer to the middle dermal layer of our skin. And as we get older, this 

connection flattens out, and so we have decrease in the exchange of oxygen and 

nutrients that are needed to really maintain that skin thickness, health, and that also 

plays an important role in wound healing.  

 

So besides the skin thinning out, there's also gonna be a decrease in the cell turnover 

rate, which means that it's gonna take longer for the dead, damaged skin cells to come 

off and be replaced with healthy skin cells, and this would result in a decrease in 

wound healing capability within the elderly. As well at the dermal layer, there's a loss in 

the production and the organization of the proteins in our skin called collagen and 

elastin. So as a result, our skin loses its tensile strength and its elasticity. And when the 

collagen and elastin are present in a young person, you can see them, they're 

numerous and they're very neatly interwoven, so our skin can tolerate a lot of stress 

and strain before breaking open. But with age, you can see that they're less plentiful, 
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they're completely disorganized, so the aging skin is going to break open and 

permanently deform with much less pressure, significantly increasing pressure risk 

among the elderly. As well, we're gonna see a loss of elastin fibers coupled with the 

fact that elderly skin just loses its moisture content. So this minimizes a property called 

the viscoelastic property of the dermis, which is the skin's ability to really stretch and 

return beyond its normal capabilities, and then return to its natural shape to prevent 

any injury from shear forces. But since those elastin fibers and the water content is 

diminished, we lose that capability and the elderly skin is much more susceptible to 

any type of stress from shear. The dermal layer, also we'll see a couple more things 

and one of those is the decrease in the number of sweat glands. So what will happen is 

the body will actually reabsorb more heat than it is able to dissipate since less sweat is 

produced and evaporated, which is our body's way of cooling down the surface 

temperature when it rises. As well, you're gonna see a decrease in the number of the 

sebaceous glands, so less sebum is produced, which is the oil that produces that 

waterproof barrier. And so, it's going to allow excess moisture to macerate that outer 

epidermal layer easier. that will then expose deeper layers of the skin and soft tissue. 

And unfortunately, excess moisture really increases the skin's coefficient of friction as 

well, which increases our susceptibility to shear forces. And that comment probably 

doesn't make a ton of sense to you right now, but please keep that locked in the back 

of your head 'cause we are gonna talk about that more when we discuss the 

importance of the coefficient of friction.  

 

And then the hypodermis layer is also thinned because we don't lose fat cells, but they 

actually redistribute to sites of greater surface area. In an elderly client, the fat cells 

have redistributed away from right under the bony prominences to areas like the 

abdomen or the thighs that leave the skin and soft tissue under those bony 

prominences much more susceptible to prolonged pressure and shear forces. So with 

the loss of that fatty, cushiony barrier, we just can't absorb as much shock that might 

be coming into the body from trauma and pressure. And as we lose that insulation 
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capability of that deep hypodermis layer as well, we also can't fight off extreme 

temperatures of heat, again, causing us to reabsorb more heat than we dissipate, 

increasing microclimate. Another thing we need to recall from the last course is we 

need to familiarize ourselves with common areas of wound development.  

 

Our elderly client, as we just read, from all those changes is now much more 

susceptible to break down due to the above mentioned age-related skin changes. So if 

we don't make the appropriate equipment choices or we don't configure the 

wheelchair correctly, these kind of red hot areas listed on the left hand side of the 

screen are much more susceptible to the skin breaking open. It's also important for us 

to understand the difference between intrinsic factors and extrinsic factors of wound 

development. Intrinsic factors are medical issues that stem from within our body, that 

we, as therapists, probably are not going to be able to directly correct or change. This 

really is gonna fall on the shoulders of the medical team, right? So the doctors, the 

dieticians, the nurses, the pharmacists that really need to work together to do things 

like alter medications, meal intake, make lifestyle changes, to make that specific client 

less susceptible to wound development due to what they've got going on inside of 

their body. Whereas the extrinsic factors stem from the outside environment. And 

these are the factors that we, as therapists, can directly impact through wheelchair 

configuration and of course, our equipment choices.  

 

And those extrinsic factors are exactly what we're gonna be focusing on today, and 

they are prolonged pressure, shear, and microclimate. So we're gonna take a deeper 

look into all three and then learn how to fight against them in the seating system. All 

right, so pressure, and this is something that we understand 'cause we just feel it all 

day long. Listening to this course, you're gonna be feeling a buildup under your ITs or 

under your coccyx. And consciously or unconsciously, you're gonna be shifting into 

different abnormal postures and obliquity to anterior pelvic tilt to posterior pelvic tilt 

constantly to relieve that buildup. And pressure, by definition, is a continuous force 
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applied on or against an object by something that it comes into contact with. So in the 

wheelchair system, we have downward pressure. You can see that right here coming in 

from gravity, that's pushing us into the wheelchair. And we have counterpressure 

pushing back up from the seat surface. We have pressure entering through the back 

support kind of pushing us forward, and then we have counterpressure coming in from 

gravity pushing us back into the backrest to make sure we don't fall from the chair. 

And all that pressure is constantly compressing all the skin and soft tissue between 

those counter forces. And peak pressures are formed at areas of high risk right under 

the bony prominences. So those areas of wound development that we just looked at, 

where the skin and the tissue are much thinner and are more susceptible to 

breakdown, and without proper pressure redistribution techniques achieved through 

the appropriate cushion and back support, wheelchair configuration, unfortunately, a 

client will experience pressure injury.  

 

So peak pressures are formed especially when we're dealing with clients that have 

poor trunk and pelvic strength, and they just as they fatigue, they'll slide into an 

abnormal posture like a posterior pelvic tilt, and then they lack that strength like we can 

to reposition themselves to be able to shift the weight off of that area once again. So 

these clients end up then sitting on the bony prominences for prolonged periods of 

time and allowing pressure to be at its peak. As well, we can see pressure being at its 

peak when we use cushions and back supports that just don't have built-in pressure 

redistribution properties. So think of that kind of like one inch foam cushion or one inch 

gel cushion that just doesn't have the right construction. And we see that a lot with the 

overuse of sling backs and general use cushions that just don't have the construction 

to stabilize and align a client for hours on end in a wheelchair system. So that at risk 

client again is going to slide into an abnormal posture of the pelvis, placing peak 

pressures right under that bony prominence, placing that skin and soft tissue at a high, 

high risk for breakdown. Something we see as well with inexperienced therapists when 

it comes to seating positioning is they have a tendency to overfocus on prescribing a 
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cushion alone. And it's easy to forget the critical role that the back support plays when 

you're thinking about an optimal seating system. But if we actually just take a step 

back and we think very simply, we, as therapists, know that the pelvis and the trunk 

can only be stabilized if we actually address them together, right? So it makes sense 

that we must find a cushion plus a back support if we truly wanna stabilize, align and 

create even pressure distribution.  

 

Unfortunately, as well, ill-fitting wheelchair systems will create peak pressures. So we 

need to take time to look at the range of motion limitations of each one of our clients, 

then take the appropriate measurements to see how much motion do they have at their 

hips and match important wheelchair angles in wheelchair configuration to what the 

client actually can tolerate in order to avoid them sliding into an unwanted posture to 

protect skin and soft tissue. So look at this chair right here, this is set at a 90-degree 

angle. Almost all of our elderly clients either can't get to 90 degrees because of a range 

of motion limitation at their hips or they can't tolerate it for long periods of time. So if 

you try to force them into this angle, they are going to slide into a position that their 

body can't tolerate. And that's when you start to see the posterior pelvic tilt, an 

obliquity, et cetera, that's going to put those bony prominence at a higher risk.  

 

Okay, so when we allow for any of the above reasons just mentioned a peak pressure 

to exist, that places constant compression to the skin and soft tissue that we're looking 

here in these colors, right under the bony prominences like at under the IT in this 

illustration, the skin will break open at this epidermis layer, which is this thin, dark 

purple, and it's gonna work its way through all the layers of the skin, to the muscle, and 

maybe even to the bone. So initially that constant pressure affects only the superficial 

epidermal layer, which again, is being represented by that thin dark purple line. And 

that's gonna cause a reddening of the skin, but the skin is still intact. And you're 

dealing now with a stage one pressure injury. Without removing the pressure source as 

seen and sitting in an abnormal posture for prolonged periods of time, right, eventually, 
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the skin at the epidermis will break open and the wound moves into the second layer of 

the skin, the dermis, and now we're dealing with a stage two wound. If continued 

pressure affects all three layers of the skin as it's entered into the deepest layer of the 

skin, which is that hypodermis the pressure injury has now advanced to a stage three. 

And then of course, if we continue and we don't present them with proper seating 

interventions, we could allow the dreaded stage four wound injury to develop, and 

you're just gonna see all three layers of the skin affected and potentially going into the 

muscle, into the bone, and the ligaments and the tendons. All right, sorry I didn't mean 

to go so quickly. So our job, as therapists, when we have a situation like this is to find a 

cushion or a back support that's really gonna take away those peak pressures from 

right under this bony prominence, okay, like the IT in this example, so that we reduce 

the risk of development of or the progression of an existing wound and also to promote 

the healing of a pressure injury.  

 

All right, moving on to shear. So I have nicknamed shear the silent extrinsic factor 

because unlike pressure that really warns the client with visual signs of skin 

discoloration or temperature change before the pressure injury is at an advanced 

stage, shear often does this very quietly without any visual signs. and by the time it 

does rear its ugly head, the damage has gone through all layers of the skin, muscle, 

and maybe even the bone. So shear, unfortunately, historically, has just not been 

studied or understood very well, until more recently, where it's really been given the 

importance and the attention that it deserves when studying the etiology of pressure 

injuries. There have been lots of barriers to fully understand shear and I will review the 

following barriers that I have typed in black by explaining the concepts in blue 

underneath of them. And for time's sake, I'm not going to read these off to you, but 

they're here for your reference to know what we talked about when we were discussing 

shear today. Shear has a friction component that we have to understand if we're going 

to completely comprehend how skin and soft tissue damage is occurring. And friction 

is often misconceived to simply be the rubbing together of two surfaces against each 
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other. But this is just not the case. And I once had friction described to me as the 

brakes that is stopping or slowing down an object in motion. So friction is really 

controlling the movement or trying to keep an object at risk and there are four main 

types. And the first one is fluid friction, which I just put up on the screen, which occurs 

when a solid surface moves through fluid. And you can see that wonderfully here in this 

video of this little boy enjoying his time on his slip and slide. And the water is acting as 

the friction that is slowing the little boy down and eventually will cause him to come to 

a stop. The next type of friction is rolling friction that occurs when an object rolls 

across a surface. And usually, whatever the the wheels are made of is what is the 

friction caused him to stop and in this case, it's the rubber. Dynamic kinetic friction 

exists when a body is already in motion, so it helps to slow down the movement of the 

body in motion and eventually causes it to stop all together. And in this video with the 

basketball player, without kinetic friction, he would just keep on sliding right into the 

crowd. So, dynamic kinetic friction is really important. And then the last friction is static 

friction, referred to as gripping friction, because what it does is it actually grips the 

surface that it makes contact with to keep it at rest or to slow it down. And in the 

seating system, the static friction is what is gripping the skin and the soft tissue to 

prevent that patient from sliding off of the cushion. And it is so forceful that the 

physical wear and tear of the object is usually the major side effect. And this in the 

seated posture would be what's happening to the skin and soft tissue.  

 

Okay, so the next component of friction that is critical for us to understand to really 

know what shear force is doing is the idea of the coefficient of friction, and a low 

coefficient of friction creates low resistance of one surface from sliding across another, 

so it's really allowing for freedom of movement. And so the example would be ice. Ice, 

if you had a cushion cover made of ice, you could slide right off of that cushion, right, 

because it's not stopping you. It's allowing for freedom of movement. A high 

coefficient of friction creates high resistance of one surface from sliding across it. So 

that is really preventing movement and the good example of that kind of fabric might 
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be something like denim or concrete. So if you had a cushion cover made of denim 

and definitely of concrete, you're not gonna be sliding off of that cushion very easily. 

And that's important for us to understand because static friction is greater in materials 

with a high coefficient of friction. And purposely, mattress covers and cushion covers 

and back support covers are made with a fabric that has a high coefficient of friction so 

that our clients aren't just sliding out of bed or sliding right out of their wheelchair. They 

need something to grip them and keep them in and that is the the high coefficient of 

friction of the fabric that then will be grabbing the skin and soft tissue, okay? And you 

can see that really well on this video here that despite this client reaching forward, the 

high coefficient of friction of this cushion cover is actually keeping this client, prevents 

him from sliding completely out of the wheelchair. So it still allows the movement of his 

pelvis to come forward into an anterior pelvic tilt so he can reach forward but he won't 

actually fall out of his wheelchair. And shear really begins to occur when the skeletal 

structures inside of the skin such as the pelvis or the spine begin to move, and the 

movement of the pelvis and the spine can be involuntary when someone is being 

pulled by gravity into an unwanted posture or through voluntary movement during a 

functional task, okay?  

 

So what I've done is I've listed on the left hand side of the screen a list of activities that 

can be both involuntary and voluntary, that is when shear might be occurring in the 

seated posture. And this video is really meant to demonstrate a great example of 

voluntary movement that will increase the risk of shear. You can see that this client is 

reaching forward for his cup of coffee, and the skeletal structure of his pelvis inside of 

his skin is going into an anterior pelvic tilt to be able to reach forward and grab the 

coffee cup, but the body doesn't slide forward out of the chair because that static 

friction of the cover is applying its brakes by gripping the skin and the soft tissue. All 

right, so the danger comes with our elderly clients, because they often slide in 

voluntarily unfortunately due to trunk weakness or pelvic weakness into an abnormal 

posture of the pelvis. So, couple that with a natural age-related changes that make the 
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skin more frail within the elderly, then that static friction gripping the skin and soft 

tissue is going to deform cellular structure and tear blood capillaries more easily. As 

gravity pulls the pelvis into an abnormal posture, such as a posterior pelvic tilt or an 

obliquity, the skin right under that bony prominence, like the IT in this illustration are 

extremely vulnerable to shear stress and strain. And due again to that static friction 

simultaneously gripping the weakened skin and soft tissue in attempt to prevent the 

body from sliding forward in the chair, then the end result will be deformation of cell 

structure of the deeper layers of the skin, soft tissue, and tearing of the blood 

capillaries that lead to that permanent cell deformation and skin breakdown.  

 

So let's compare this video of the car burning rubber with the brakes on to what's 

happening with shear at the seat surface. And in this analogy, the skin, so the skin over 

here and the soft tissue is going to be represented by the paper being torn and 

damaged. The tire in motion is going to be the movement of the pelvis, and the cars 

brakes that are preventing that forward motion of the car are going to be representing 

the static friction which is stopping the person from sliding out of the chair. As the 

brakes of the car are applied grabbing the paper, grabbing the paper while stopping 

that car from moving forward, but these tires continue to move and spin in motion, 

then we can easily understand how that paper is being deformed and torn and 

permanently damaged. And this is just like the static friction gripping the skin and the 

soft tissue trying to stop the body from sliding out of the chair as the pelvis continues 

to move inside of the skin to reach for that coffee cup or slide into a posterior pelvic tilt. 

Therefore, that stuck skin and soft tissue is going to be torn and damaged at the pelvic 

bone and muscle interface and a pressure injury will result. I know that's a lot, but I do 

wanna recap side by side the differences between the mechanism of pressure and 

shear and we're gonna do that really quickly through a flowchart.  

 

So dealing with the mechanism of pressure, a client is sitting statically, they're not in 

motion. They're just sitting in and they're being pushed down and peak pressures 
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develop at the bony prominences caused by that constant downward pressure from 

gravity plus the upward counter pressure from the seat surface. And what happens is 

the skin and the soft tissue right under that bony prominence and the seat surface is 

being constantly compressed. This causes a lack of blood flow and oxygen and 

nutrient delivery resulting in ischemia, that if allowed to happen for hours will result in 

tissue death and a pressure injury. But this actually happens over a matter of hours, 

okay? The mechanism of shear, on the other hand, occurs in minutes, and what 

happens with this is that gravity causes that downward pressure that pulls the pelvis or 

spine into movement. The support surface of the cushion or the back support, 

remember, is made with a high coefficient of friction so it causes the skin to stick to the 

seat surface? So the skin and soft tissue at that seat surface while the underlying bony 

structure is moving causes stress and strain to the tissues by causing opposing forces. 

It's going to lead to permanent cell deformation at the deepest layers of the tissue. So 

it's gonna happen here at the bone muscle interface, and it's also gonna cause blood 

capillaries to be torn, that decrease oxygen delivery, that's going to amplify that 

ischemia happening from the compression and now, you're gonna have a result, again, 

in tissue death and pressure injury, but this can actually happen in moments.  

 

And the problem is that historically, we're just more familiar with a wound created from 

pressure alone. So we're used to seeing these visual signs that alert us that there's an 

injury occurring, right? We see either discoloration or reddening of the skin, we see a 

temperature change, we know it can become hot, and we expect that injury to start 

here superficially, and open as it progresses downward towards the bone, working its 

way through the deeper layers of the skin. However, with shear, the wound forms down 

deep, it starts here at the bone muscle interface, where you have those opposing 

forces going on. And it actually progresses outward and upward towards the surface of 

the skin, okay? So as I said, this type of wound is silent and it really shows minimal to 

no signs that a pressure injury is occurring until it's too late. So once it's actually visible 

at the epidermis, the deep tissue injury is at a very advanced stage, going through all 

12 
 



 
 

the layers of the skin, the muscle, the tendons, and even the bone. And we won't even 

see this until all the deeper layers have already been affected.  

 

Okay, and I'm sorry for the very graphic images but I think they are important to make 

the point. And here on the left hand side of the screen, we have found a wound caused 

by pressure, which is usually more symmetrical, circular, or oval-shaped wound, and 

has very even edges. And it usually occurs right under that bony prominence due to 

those peak pressures compressing the tissue between the bone and the support 

surface. And you can see that one obviously is like right at the sacrum, right? However, 

on the right hand side of the screen, we see a wound caused by shear which is more 

asymmetrical, it's ragged, it's uneven in shape, and it usually covers a greater surface 

area, and it doesn't have to be open. These are deep tissue injuries. And it's important 

for us to understand, it's not our job as a therapist to treat these wounds or classify 

these wounds, but I do think it's important for us to be familiar with what they look like, 

so that if we see a wound caused by shear, we've had better make sure that we are 

choosing higher end skin protection products that have built-in properties that can 

protect the skin and soft tissue from shear. And we'll talk about what those are in a 

second. Shear is something that we, as therapists, working with the elderly population 

should be very, very concerned about because of those age related changes that this 

population is undergoing that make them even more susceptible. And so we have to 

remember that that elderly skin thins by 6.4% with each decade and as well, they have 

decreased vascularization, resulting in more fragile blood vessels and actually fewer 

blood vessels. So thinner, more fragile skin and blood capillaries are obviously gonna 

tear more easily with shear forces in the elderly, causing permanent cell deformation 

and soft tissue injury even quicker. As well, we have to remember that disorganization 

of those proteins, collagen and elastin, that just decrease our cellular strength, making 

it easier to permanently deform their cellular structure from any type of downward 

pressure and friction applied to that tissue. As well, we have to recall that coupled with 

the decrease in the elastin fibers, there's also that decrease in water content that 
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diminishes the viscoelastic property of the skin, so the skin can no longer deform with 

stress and strain and then return to its baseline shape. So it's going to deform and 

remain deformed and it will be permanently injured and a pressure injury will occur. As 

well, we have to remember that the fibrous bands and the connective tissue in that 

deepest layer of the hypodermis that once anchored the skin to the deep tissues is lost 

with elderly skin as well. So the skin is less firm, less resilient, and when static frictional 

forces, also known as those brakes, remember, are applied to that skin and soft tissue, 

it's going to be easier to distort the cells of deep tissues and tear deeper blood vessels 

causing that permanent deformation and death of soft tissue.  

 

And I think, this illustration really represents quite well what deformation actually is. 

And so here we have a cell structure, and it's no load, so it looks pretty, it's a nice little 

cell. And then if we move on to the next rectangle, what's happening is we're just 

loading pressure. And we can see that, we can still see that they're not deformed in 

any way, they still have their structure, but they're just being compressed. And if we 

were to take this pressure load away, it would return back to its normal state, if it 

wasn't done for prolonged periods of time. However, when we apply shear stress and 

strain, we're not just compressing, we're actually compressing, and we're tearing and 

we're deforming the cell structure. It doesn't look organized, it doesn't look neat, we 

have fluid leaking, it is completely deformed and destroyed and it's permanent and this 

can happen within minutes. And then unfortunately, in that elderly skin, there is a 

decrease of blood flow, we have less oxygen and nutrient exchange between the 

layers of the skin, which will slow the healing time when an injury has occurred within 

the elderly population. All right, so hopefully, shear makes a lot more sense to you, 

guys. I know it's a lot to take in.  

 

But now we're gonna move on to microclimate and take a deeper look at it. 

Microclimate is the climate of a very small or restricted area that really differs from the 

climate of the surrounding area. And when it comes to the seating and positioning, 
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we're really talking about that area of the body that's in contact with the support 

surface, so the cushion or the back support. And so we're really looking at the area 

under the gluteal surface, down the femurs, along the trunk, et cetera, right? And 

microclimate will be especially high right under those bony prominences were 

pressures at its peak. And microclimate is created due to excessive moisture or heat 

buildup usually due to things like an increased body temperature, increased humidity 

from sweat or incontinence of some kind, drainage maybe from an existing wound, or 

easily just sitting on a non-breathable seat surface or in non-breathable clothing. And 

as we age, microclimate affects that elderly body even more significantly due to some 

of those changes again, and remember, we have a decrease in the sweat glands. So 

an elderly person will not be able to cool their body temperature down as well, because 

they're not producing as much sweat that will be evaporated to cool their body down. 

They also have a decrease in the number of those sebaceous glands, which minimizes 

the oil being produced that helps to lubricate the skin and create that waterproof 

barrier. So the skin is drier and more brittle and just easier to break open in an elderly 

patient. Also, because we've lost that waterproof barrier, when the epidermis is 

exposed to excessive moisture especially from urine or from that excessive sweat, it 

will become more easily macerated. So that epidermis layer will completely just slough 

off exposing the deeper dermal and hyperdermal layers of the skin.  

 

And unfortunately, microclimate not only does its own damage, but it increases the 

effects of pressure and shear due to the elevated body temperature and the excessive 

moisture that it brings to the seat surface. And with an elevation in body temperature, 

our metabolic rate naturally increases. So more oxygen is actually needed to be 

delivered to the tissues for the cells to function properly. But as we learned, with both 

the mechanisms of pressure and shear, what's being cut off? Oxygen supply, right? So 

now we have a situation of the tissues demanding more oxygen, but pressure and 

shear are actually cutting off the oxygen supply, increasing ischemia to happen more 

quickly when that body temperature is raised. As well with excessive moisture, those 
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deeper layers of skin and soft tissue are more accessible, that epidermis will be 

macerated away, and then that deeper layer of skin no longer has the fibrous 

connections as we age. It's weaker, it's thinner, and those deeper layers are now more 

susceptible to damage from shear and pressure. So as you can see, if we don't 

actually start controlling microclimate at the seat surface, then pressure and shear are 

are even more dangerous than when they existed on their own. So we have to control 

that microclimate.  

 

All right, so now that we've taken a much deeper look at what is pressure, shear, 

microclimate, and we understand why each one is so detrimental to the skin of that 

elderly client, you probably are asking yourself, "Well, what can I do? "What can I do as 

a therapist "looking for my equipment selections "that will fight against each of those 

extrinsic factors?" And I'm gonna start with pressure to see how we can protect our 

clients. And the first thing that we should do to protect our clients when it comes to 

pressure is understand the rule of thumb when it comes to surface contact area. And 

the rule of thumb is the greater the surface area, the smaller the peak pressure. So 

when a force, like a pressure, when the pressure is concentrated in a small little 

surface area, like right here on the screen, peak pressures will be created and will enter 

this small area, kind of like a dagger, easily breaking open the skin. But if you take that 

same pressure and spread it over a greater surface area, it's not as strong. It's allowing 

for a reduction in the peak pressure strength, then the pressure will enter over a larger 

surface area, significantly reducing the risk of breaking that skin open. 

 

And this is called pressure redistribution. And pressure, there are different methods of 

pressure redistribution that can be built into support surfaces like the cushion and the 

back support that really help create the greatest contact area between the client's 

body and the wheelchair system. And that should always be your goal, creating the 

greatest contact area. And the methods of pressure redistribution are immersion, 

envelopment, and offloading. And one method is not necessarily better than the other. 
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Both are very effective. It's our job as clinicians to use our reasoning skills and 

judgment to look at what our client's presentation is, look at their limitations and 

decide through trialing which method best suits that individual's needs. And I do want 

to mention that in, I believe, it was on October of 2019, the NPIAP, which is the 

National Pressure Injury Advisory Panel did put out their new 2019 clinical practice 

guidelines. And they did mention over and over that immersion and envelopment and 

offloading are important to be looking for in your equipment when you're dealing with a 

patient that's at risk of a pressure injury or that does have one. So it is important to 

note that.  

 

All right, immersion is the principle in which a material allows the body to sink into it to 

provide some pressure redistribution. And envelopment is taking it one step further and 

allowing for even greater contact with a larger surface area. And this is the principle in 

which the material allows the body to sink in while the material actually conforms to the 

exact body shape of the client. So it's going into every little nook and cranny and fitting 

that body like a glove. There will be no gaps and the largest surface area possible will 

be made to create the most even pressure distribution, so that we can minimize the 

risk of a pressure injury from developing. And I think it's important for us to understand 

that those higher end skin protection products are built to fight against those stage 

three and stage four and deep tissue injuries because they allow for immersion and 

envelopment to happen together. And the other method of pressure redistribution is 

offloading. And you can achieve this both partially or completely.  

 

Complete offloading is the principle in which pressure is completely removed from a 

small vulnerable area and loaded onto a greater surface area of more tolerant tissue, 

so that we can reduce peak pressures. You can see here in this illustration right here 

that there is no pressure coming up from the seat support onto that vulnerable site. 

The pressure is being offloaded onto the greater trochanters, down the thighs, two 

areas of larger surface area that can withstand prolonged pressure better. Whereas 
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partial offloading, instead of completely removing that contact from the small 

vulnerable area, contact is still being made between the body and the support surface. 

But the high risk bony prominences are partially suspended with the majority of the 

pressure still being transferred to a more tolerant area of the body, like the outer glutes, 

the greater trochanters and down the femurs. and in order for offloading to occur, there 

needs to be certain construction in our cushion to take that pressure from one area 

and transfer it to a greater surface area. And these are the contours built into the 

cushion. And contours, I like to call them, are the hills and the valleys and the 

boundaries and the borders, what gives our cushion shape to really align and stabilize 

the body to direct the pressure away from the vulnerable sites. And the first contour is 

the lateral tapered adductors. And these are the outside borders of a cushion that 

become thicker as they go towards the rear of the cushion, okay? And they help to 

align the pelvis and the lower extremities preventing adduction, so the legs coming off 

the sides of the cushion, and external rotation at the hips, and they really try to align 

and allow for maximum femoral loading, so that, again, the pressure is going through 

the femurs, not right on to those small bony areas. And since they get thicker as they 

go towards the back of the cushion, they provide a shelf where the greater trochanter 

can actually sit to assist to lock in the trochanters for better stabilization of the pelvis.  

 

The next contour is the medial abductor, and this provides alignment in lower 

extremities, of the lower extremities to prevent any type of adduction, so those legs 

coming together and prevents internal rotation, for again, maximum femoral loading, 

okay? And I have to stop here and go on a little tangent. And one thing to note is that 

some clinicians, especially in the past, have ordered cushions where this medial 

abductor which can be known also as a pommel or a pommel, depending on what area 

of the country you're from and how you pronounce it, but they can order them very 

deep and very tall. And a lot of times, people use this incorrectly to try to stop 

someone from sliding in the chair. And yes, it might stop someone from sliding out of 

the chair, but it's not gonna actually stop them from sliding forward. And what happens 
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is they're still going to slide forward and you're gonna actually have that patient 

pushing against this foam piece and could cause irritation of the genitals and cause a 

genital wound in that area, especially think of our male clients. This is not meant to 

prevent someone from sliding forward. It's actually a boundary or a border to help with 

lower extremity alignment. And the medial abductor or the pommel, is used simply as a 

guide to keep the legs from coming together, and they work in conjunction with this 

outer border, which is the lateral tapered adductors to form these leg troughs and you 

can see that right here. And what they do together is they allow the lower extremities to 

sit in the leg troughs for maximum femoral loading, for maximum lower extremity 

alignment to then be able to start stabilize the pelvis even better, okay? And then the 

last contour is the deep posterior pelvic well. And the pelvic well, which is back here, 

this blue area, in combination again with these lateral adductors will suspend because 

it is deeper and the shelf is higher on the lateral border, this is going to be very deep 

and it's going to partially suspend the ITs and the sacrum and the coccyx and load the 

femurs to help redistribute pressure off of that small bony prominence onto an area 

that can sustain it better. So through the contours of the cushion, you can achieve that 

rule of thumb of creating the highest contact surface area possible to prevent the 

buildup of pressure.  

 

By offloading, we redistribute pressure off of a tiny bony prominence with less surface 

area like the ITs onto the femurs, the trochanters, and the buttocks with a greater 

surface area. Through these boundaries and these borders as well, again, we guide the 

pelvis and the lower extremities to sit in the cushion, wrapping around the thighs, and 

you can see that right here, these boundaries and these borders create greater contact 

area of wrapping around the thighs that, again, will assist in better pelvic stability by 

locking in the head of the femur into the acetabulum by creating those leg troughs for 

lower extremity alignment for better femoral loading, and this way, we can reduce 

movement into unwanted postures to prevent sliding into an obliquity, sliding into a 

posterior pelvic, that would put pressure right under that bony prominence.  
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All right, so how do we fight shear? How do we tackle something that is silent that 

gives no warning sign like shear? And the answer is knowledge. Knowledge of how 

and why it occurs, knowledge of when and where a client is more susceptible to shear, 

and then to configure the wheelchair and use equipment with built-in skin protection 

properties to prevent the shear from occurring, knowledge of the at risk population, like 

our elderly population or a client with a disease process that weakens the skin, making 

them more susceptible to shear forces. And the good news is that I've given you this 

knowledge to answer all these questions. So our job now is to get the client into the 

right equipment straight out of the gates that will protect them proactively. I know the 

big buzzword is now prevention, right? Not treatment, but prevention. When fighting 

shear, we have to take into consideration both the pressure component and the friction 

component with our equipment choices. So we have to do things like reduce the 

coefficient of friction, of static friction between that support surface and the skin and 

the tissue. We need to maybe use mediums and the equipment choices that move with 

and not against the movement of the underlying skeletal structures, through the 

geometry of the cushion like the contours we just saw, and the wheelchair 

configuration like opening and closing seat to back angle. We need to create 

wheelchair systems that minimize unnecessary movement into unwanted postures and 

redistribute pressure away from those small bony prominences.  

 

Okay, so a support surface, as we mentioned, has a high coefficient of friction causing 

the skin and soft tissue to be grasped or stick to the cover of the support surface, 

right? And recall that cushion and back support covers actually must be made with this 

high coefficient of friction to prevent someone from actually slipping out of their chair 

like a slip and slide. However, we can use cushion covers that place a fabric with a low 

coefficient of friction strategically right under the bony prominences that are in 

movement. And this is going to allow that skin and the soft tissue to have a low 

coefficient of friction, which means, again, it's gonna allow for movement, it's gonna 
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allow the skin and the soft tissue to move with the skeletal structure instead of against 

it. So friction therefore, those shear forces are transferred to the fabric, instead of to 

the skin and the soft tissue, resulting in a significant reduction in shear forces that 

otherwise would cause that cell deformation and tearing of blood vessels leading to 

that permanent damage of the soft tissue. And again, I think, it's important to note that 

in the NPIAP's 2019 clinical practice guidelines, they do have a guideline that 

discusses the use of shear reducing fabric with clients at high risk for shear.  

 

All right, so cushion medium. That is what is the cushion is actually made of, right? So 

when it comes to reducing the coefficient of friction, you can also use a cushion that's 

made with a material that has a low coefficient of friction, allowing the skin and soft 

tissue to then move with the skeletal structure, instead of against it. And you can see 

that in this video, this cushion is made with a neoprene that has a low coefficient of 

friction, allowing the cells of the cushion to give with the movement instead of fighting 

against it. Also, you could look for a medium that allows for immersion and 

envelopment when fighting shear, and air is a medium that has been proven through 

studies to really immerse and envelop the body well while protecting the skin, because 

that air actually mimics water-like properties that allow the cushion to conform and 

shift with the body, instead of fighting against the movement, no matter how the 

client's moving in the chair. And here are two examples of different air technologies 

that actually can do this for you.  

 

Okay, so another way to reduce shear is the fact that we have to tackle the pressure 

component by increasing, again, that pressure redistribution of the cushion itself. And 

we want to decrease unwanted movement by stabilizing the person. So we need to 

look for cushions that have pressure redistribution properties of either immersion and 

envelopment or offloading built-in to create that greater surface area and reduce the 

risk of the high risk bony prominences from breaking down. And we also have to 

consider maybe the use of a pre-contoured cushion, so those contours that are the 
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hills in the valley in the shape that really are going to then lock in the pelvis and 

stabilize and align the lower extremity so that we have added stability so that the pelvis 

doesn't shift and move into an unwanted posture like an obliquity or a posterior pelvic 

tilt and we can keep them in a better pelvic alignment. Another way to prevent sliding 

into a posture that increases peak pressures under those high risk bony prominences 

is to configure our wheelchairs correctly with angles that the client can tolerate, instead 

of placing them into a wheelchair system with fixed angles that the body can't tolerate.  

 

And again, one of my pet peeves is that I just can't stand that in so many facilities, 

we're trying to force a bunch of different body types to fit the chair instead of changing 

the chair to fit the body type. So we have to utilize wheelchairs and back supports that 

have adjustable angle configuration to match the client's range of motion limitations to 

the angle in the wheelchair. And then we'll be able to achieve maximum stability to 

decrease the risk of sliding. And in this wheelchair, you can actually see that there's a 

mechanism built into the wheelchair cane, so you can actually play with seat to back 

angle and the canes of this wheelchair will open or close to match what the range of 

motion limitation of your patient is. In this example, the actual hardware on the back 

support will allow you to open or close seat to back angle to change the wheelchair 

configuration to what the client can tolerate. And then lastly, if you wanna prevent 

unwanted movement, you wanna create a greater surface contact area and greater 

pressure redistribution. Please remember that in order to do all of that, we must think 

beyond the cushion. By using specialized back supports that do have some type of 

immersion, envelopment, and angle adjustable capability, we can transfer weight off of 

the pelvis on to the greater surface area of the trunk to also help protect against 

pressure injuries. By providing back supports that envelop and immerse and really can 

capture the spine of the person, we can increase surface contact area by filling in the 

gaps. So here, when we try to fit them at 90 degrees and we're using a straight back 

support, we see a lot of gaps, there's a lot of areas not making contact. We open the 

seat to back angle and we kind of conformed to their spine, we can get the pelvis all 
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the way back, we had a greater surface area going through the femurs over more 

gluteal surface and more points of contact to the spine. If we take it one step further 

and we use a back support that not only can open seat to back angle, but also can 

conform to the spine and fit that person like a glove. We now have pressure entering 

over the entire spine over the greatest point of contact. We've transferred weight from 

the pelvis onto the trunk, we're gonna prevent a pressure injury, we're gonna stabilize 

the trunk better, that will then, in turn, also stabilize the pelvis and prevent that 

unwanted movement. And then lastly, through the hardware or the strapping system of 

the back support, whatever that specific back support has built into it, we can, again, 

open or close that seat to back angle to transfer the weight from the pelvis on to the 

larger trunk. So there you have it, clear as day. The back support is just as critical as 

the cushion in pressure redistribution.  

 

All right, and then lastly, fighting microclimate. Controlling microclimate is important, 

because remember, not only does it do its own damage to skin and tissue, but it 

actually increases the risk of damage from pressure and shear as well. So here's a list 

of pointers to kind of teach our clients and our caregivers to ensure best practice to 

prevent microclimate with daily hygiene routines. Because one of the most effective 

methods of controlling microclimate is to consider our ADL practices. And we're OTs, 

we should be helping them to learn this. We can help them make a strict toileting 

schedule to minimize the negative effects of incontinence. Teach them to avoid using 

hot waters and harsh soaps when cleaning. We can teach them to apply skin barrier 

creams in those sensitive areas. Apply dressings to manage drainage from an existing 

wound to cut down on that moisture content. Maintain a mild climate in their 

environment to avoid excessive heat and humidity. And then, of course, wear 

breathable clothing. We gotta toss those polyester suits out the window and get some 

more cotton clothing, and then definitely have them changing their briefs very regularly. 

And then when you're thinking about the support surface, we need to search for 

products that are moisture and air permeable. So consider looking for cushions that 
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have mesh liners that are very breathable, or an incontinence liner that won't allow 

excessive moisture coming in from incontinence from urine or drainage to really soak 

into the cushion and stay locked in. And that is really important when we're using foam 

cushions that react a lot like a sponge. What they do is they absorb excessive fluid and 

like a sponge, when you compress it and you sit on it, the fluid will resurface to the top 

of the cushion, causing the skin to stay wet, which will then increase the risk of 

maceration. So incontinence liners are very important. You also start to need to start to 

look for cushions and back support covers that are made with a breathable fabric like a 

Stretch-Air of some kind allowing for airflow to prevent the buildup of heat at the seat 

surface. And then when looking in a manufacturer or distributor catalog to choose a 

cushion and a back support, definitely look for some key descriptors, things like heat 

dissipation, air and moisture permeable, breathable, temperature regulation, airflow. 

These are key adjectives that really cue you in that the manufacturer constructed this 

product to try to fight against that extrinsic factor of microclimate.  

 

And then to wrap up, I really believe that knowledge is power. And through this course 

hopefully, by taking a deeper look at pressure and shear and microclimate, learning the 

mechanisms about each extrinsic factor actually attacks the body and reviewing skin 

changes that make that elderly population more susceptible to a pressure injury, and 

then looking at intervention techniques to fight against each one of the extrinsic factor, 

my hope is that I've armed you with some tools to go forward and create wheelchair 

systems that will minimize the risk of or the progression of an existing wound, and also 

to help heal existing pressure injuries through the appropriate wheelchair configuration 

and equipment choices. So I'm going to wrap it up and thank you everyone for 

attending and open it back up for questions and answers. 
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- [Fawn] Thank you so much for a great talk today, Ana. Let's see if any questions are 

coming in. I see one right now. Does insurance typically cover these types of 

cushions? 

 

- [Ana] Okay, so that's that's a loaded question because it just depends on where you 

are. Yes, they do, if you are in a setting that has insurance reimbursement, for example. 

So there are, if you're in a nursing home setting, there are small pockets of the country, 

Washington State, Ohio, that yes, inside of a nursing home, you can actually get 

reimbursement for this type of equipment. In traditional nursing home settings in the 

majority of the other states, it is usually on the shoulders of the nursing home itself to 

provide needed equipment, so that would be out of pocket for the facility itself. When 

you start looking into hospitals and into outpatient clinics, home health, et cetera, that 

do have traditional funding sources, yes, you have to qualify, but I will tell you, if you 

have a wound or you have some type of diagnosis like diabetes and some other things, 

these type of products are covered under insurance. 

 

- [Fawn] Very good, I don't see any more questions coming in, except one comment 

here. This was great, thank you. And I did have another thank you as well. So, thank 

you so much for your time today, Ana, and your expertise in this area. Hope everyone 

has a great rest of the day. Join us again on Continued and occupationaltherapy.com. 

Thank you. 

 

- [Ana] Thank you. 
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