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Introduc on 
But first, some defini ons: 

¹ Na onal Pressure Ulcer Advisory Panel Support Surface Standards Ini a ve Terms and Defini ons Related to Support Surfaces 

Ver. 01/29/2007 
Update 12/27/2018  

²Preven on and Treatment of Pressure Ulcers/Injuries: Clinical Prac ce Guideline.   2019, EPUAP, NPIAP, 22‐23 

Defining the issue requires defining our terms. 

This document summarizes five key takeaways about full body support surfaces and their use for microclimate 
management.   

Historically, much has been said and wri en on the topics of “microclimate management” and “low air loss”.  
Much has been understood—and misunderstood—about them as well.  Is the former just a more sophis cated 
new term for the la er?  Can the terms be used interchangeably? Should they be?    

For the purposes of this document, it is important to start with a clear understanding of the terminology.  
Therefore we will use the recognized defini ons from the S3I Terms and Defini ons 2018¹ 

Microclimate: 
The temperature and humidity in a specified loca on. For purposes of support surfaces, 

“microclimate” refers to temperature and humidity at the support surface/body interface.² 

Microclimate Management (“MCM”): 
Using a constant flow of air (example: through the support surface) to help cool the skin and promote 

evapora on of moisture from the skin surface. 

Low Air Loss (“LAL”): 
A feature of a support surface that uses the flow of air to assist in managing the heat and humidity 

(microclimate) of the skin.  

 
As will be addressed in Sec on 2, exactly how—or how well, or even if—a par cular low air loss support surface 
actually performs this task can vary widely from product to product. Therefore, for clarity in this document we will 
o en refer to “tradi onal low air loss” products. This should be understood to mean typical, rental‐style roll‐up air 
ma resses that have historically been presented to the marketplace, generally without evidence of effec veness, 
as having the capacity to remove heat and moisture at the microclimate. 
 
Thankfully, as will be addressed in Sec on 3, the era of se ling for ill‐defined, poorly documented performance in 
this important product category is coming to an end. 



And one key contributor is too o en overlooked:  Immobility 

Excess heat & moisture can  
trigger a cascade of damage.  

It is already well established that every 1 degree Celsius increase in skin temperature equates  

to a 10 percent increase in the risk of ischemia‐induced pressure injury. And, further, that this heat  

and moisture increase within the microclimate o en leads to macera on (in effect,  

microscopically “waterlogged” skin) that  

undermines skin integrity.¹ 

 

For decades, tradi onal low air loss surfaces 

have been prescribed in an effort to reduce 

the impact of excess perspira on, which can 

be caused or exacerbated by a variety of  

factors. These include prescrip on drugs,  

fever, obesity, ven lator use, spinal cord  

injury (sympathe c nervous system re‐

sponse) and sepsis, among others.²  

Recognizing and addressing these causa ve 

factors has not always been effec ve, for two reasons. First, because many tradi onal low air loss  

surfaces have simply been incapable of effec vely removing excess moisture and heat.  Second,  

because caregivers fail to consider the impact of one of the largest contributors to excess heat and 

moisture:  immobility.  

This can be a costly oversight. 

Among the pa ents most in need of microclimate management are those who are immobile,  

can’t reposi on, will not reposi on, or have no caregiver to reposi on them frequently.² Lack of  

mobility (reposi oning and turning) and lack of ac vity ( me spent out of bed) increases heat  

and moisture buildup.3,4 

 

More recent research indicates that when these immobility‐related factors are le  unaddressed, a 

dangerous “cascade” effect can be triggered.  Excess moisture elevates the coefficient of fric on and 

can also lead to macera on.  Macera on makes skin and ssue less resistant to skin stripping when 

pa ents are reposi oned or moved, which may open a pathway to infec on. 

 

“Among the pa ents most in need of  

microclimate management are those 

who are immobile, can’t reposi on, will 

not reposi on, or have no caregiver to 

reposi on them frequently.” 
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An increase in the coefficient of fric on can increase shear forces, which likewise increases their  

damaging impact and the poten al for deep ssue injury. 3,5 

 

Luckily, the opposite is also true. Effec ve microclimate management reduces moisture and heat, 

which lowers the poten al for macera on, which lowers the risk of skin stripping and helps increase 

resistance to shear forces—all of which facilitates be er preven on and be er healing.⁵ 

The Immobility Cascade 
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Infrequent Pa ent Posi oning can… 

…increase moisture and heat at the skin/support surface interface, which can… 

…lead to skin macera on and increase skin metabolic rate, which can… 

…increase the risk of skin stripping when the pa ent  
    is reposi oned or moved, and… 

…increase the co‐efficient of fric on at the skin/support surface  
    interface, which can… 

...increase the  shear forces/stresses  
    on the skin and deep ssue, especially  
                       when the HOB is raised,   
                           which can… 

…lead to  skin damage 
 and Deep Tissue Injury.  

          



2  Tradi onal low air loss probably doesn’t         
 work the way you’ve been led to believe. 

Design flaws and simple physics o en get in the way.   

Most tradi onal, rental‐style roll‐up low air loss ma resses are s ll designed largely the same way they have 

been since the category was first invented in the mid‐1980s.  While they are some mes misperceived as 

blowing air  upward though the cover directly onto the pa ent, this has never been the case. Instead—at 

least in theory—they are designed to work like so: ¹  

A stream of air is pumped into the air cylinders from a 

powered  control unit.  

        ↓ 

Perfora ons in the air cylinders allow the air to 

escape from the cylinders and move up into  

the space between the  cylinders and the  

fabric coverlet. 

↓ 

Moisture (perspira on) from the pa ent 

is turned into moisture vapor  by a  

combina on of the pa ent’s weight  

and body heat.  

                        ↓ 

This moisture vapor flows downward through 

the moisture vapor permeable coverlet.  

              ↓ 

Air from the cylinder perfora ons picks up the moisture 

vapor, which is whisked away out of the system before it 

can re‐form as liquid. 

Theory vs. Reality:  Tradi onal, roll‐up LAL 
design may make sense in concept, but o en 
falls short in actual performance. 



An effec ve system in theory, and some products use it to achieve a reasonable level of  

effec veness. But many do not, and are instead inhibited by one or more design flaws.  Here are 

the most common: 

Insufficient air flow: The control units of many products described as 

“LAL” surfaces have very small air output (some as low as 8‐10 liters per minute) that is  

simply not capable of significant heat and moisture reduc on. 

Poor choice of coverlet fabric: Powerful air flow is  

necessary, but  not sufficient in and of itself. Even if the air flow is strong enough, many 

LAL products have a design that does not actually allow effec ve moisture vapor transport.  

Typically, the culprit is choice of coverlet fabric (example: stretch fabric) that is not highly 

vapor permeable.  

Blocked air path: The weight of the body blocks air flow from the air  

cylinders, allowing it only at the periphery. This can greatly minimize its ability to move 

moisture from the pa ent, especially at areas directly below the pa ent—most notably  

the sacrum. 

The inherent performance shortcomings of this tradi onal LAL design may help explain, at  

least in part, the lack of progress in decreasing the na onal incidence of hospital‐acquired pressure  

injuries. In the most recent findings published by the AHRQ, “pressure ulcers” was the  

only category among more than ten Hospital‐Acquired Condi ons (HACs) that actually got  

worse despite high‐profile, mul pronged improvement efforts na onwide over the course of   

several years.²  

References: 

¹Keeping the Bariatric Pa ent’s Skin Intact, Bariatric Times, May 17, 2011 

² h ps://www.ahrq.gov/data/infographics/hac‐rates_2019.html 

The inherent shortcomings  

of tradi onal LAL may  

explain the lack of  progress  

in decreasing the na onal  

incidence of hospital‐acquired   

pressure injuries. 



For many pa ent profiles, basic pressure redistribu on and shear reduc on may be all that is 

required of the support surface for effec ve pressure injury preven on or treatment. 

But when the pa ent profile also requires management of excess moisture and heat within the 

microclimate, it is crucial that the selected MCM support surface is up to the task.  

How can caregivers reliably know how effec vely a par cular MCM surface actually performs? 

For decades, they couldn’t. But now they can, thanks to the recent 

development and publica on of standardized tes ng methods for 

some key performance aspects of full body support surfaces. 

For more than ten years, a working group of industry  

professionals within NPUAP/NPIAP1 and RESNA2 collaborated 

to develop validated tes ng standards. This group, called the 

Support Surfaces Standards Ini a ve, is commonly  

referred to as “S3I”. 

In February 2019, the group’s efforts culminated in the  

publica on of the first‐ever tes ng standards. The eight sec ons, 

available for purchase from RESNA, are known collec vely under the 

tle Volume 1: Requirements and Test Methods for Full Body Support 

Surfaces: or ANSI3/RESNA SS‐1:2019. 

 

Cri cally, this first group includes standardized tes ng for quan fying  the ability of a full body 

support  surface to remove excess moisture from the microclimate. Using this validated  

methodology, rela ve performance can be charted. To quote from this document; “These  

standards are intended to provide the means of iden fying and measuring clinically meaningful  

metrics for comparison. However, no performance thresholds have been established to  

represent specific levels of performance, as performance requirements generally vary from  

pa ent to pa ent.” 4 

 

 

It’s official: MCM performance  
is now quan fiable. 

Finally, an end to guessing, hoping, assuming and wondering. 
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But they DO empower informed product  

selec on by providing accurate benchmarking. 

Individuals and organiza ons can now arm 

themselves with reliable rela ve data about 

MCM performance when comparing among 

various full body support surfaces for  

purchase or applica on. As long as the tests 

are conducted using the S3I standardized test 

methods, the results can be trusted to  

represent a valid comparison. 

References: 

¹Na onal Pressure Ulcer Advisory Panel/Na onal Pressure Injury Panel 

²Rehabilita on Engineering Society of North America 

³American Na onal Standards Ins tute 

⁴American Na onal Standard for Support Surfaces, 2/21/2019 

“These standards are intended to provide  
the means of iden fying and measuring  

clinically meaningful metrics for comparison.” 

Which is to say, research establishing the standards’ clinical relevance has not been  

published yet, though work toward doing so is in progress. As a result, the standards  

  DO NOT include “pass/fail” criteria. Nor do they a empt to equate 

certain levels of MCM performance to any par cular,  

guaranteed  outcomes.   

That is good news for pa ents and families.  

Good news for healthcare professionals.  

And good news for providers of high‐performing  

microclimate management support surfaces. 



R&D innova on empowers  
superior MCM performance. 

Span’s non‐tradi onal design proves measurable and effec ve. 

This document has established that outstanding MCM performance is greatly needed.  

And further, that it is finally quan fiable. 

Now for the rest of the story: Such performance is not just desirable and measurable, it is readily  

available—from proven industry leader Span‐America Medical Systems. 

In the early 2000s, engineers at Span‐America set out to develop a new approach for removing excess    

     moisture—and by extension, heat—from the microclimate. Note that the goal was 

then, as it is now, to maximize the capacity for removal of excess moisture, since 

a support surface does not actually dehydrate the skin or the pa ent by  

extrac ng moisture beyond what is already present in the microclimate. 

Using a proprietary test method developed in conjunc on with a  

fluidics expert at a nearby university, the team was able to iden fy, 

and ul mately overcome, the inherent limita ons of tradi onal low 

air loss designs. 

In the company’s innova ve approach, air is sent directly to an inner air‐

delivery cover beneath the outer coverlet instead of into the main air  

cylinders. As a result, there are no cylinder perfora ons for the user’s body 

to block. To ensure this, Span pioneered use of a proprietary, non‐collapsing Air 

Diffusion Matrix™ three‐dimensional liner as a crucial component of both the inner cover and outer  

coverlet. Its inclusion in the design ensured an always‐open pathway for a constant flow of air beneath 

the pa ent.  

The results were extraordinary.  
The system’s superior capacity for removing excess moisture within the microclimate —and the method 

for quan fying it—was published in one of the industry’s earliest peer‐reviewed journal ar cles on the 

topic.1 In fact, Span’s groundbreaking test method is referenced as a benchmark in what eventually  

became the ANSI Standards published in 2019.¹   
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Over the last two decades the technology has been perfected as the breadth of the product line 

into which it is incorporated has grown. Today, Span America’s MCM design can be found in four 

product pla orms: The PressureGuard Easy Air® support surface series; the PressureGuard®  

Protocol® support surface; the Custom Care® Conver ble LAL conver ble support surface series;  

and The Topper MicroEnvironment Manager® powered  stand‐alone MCM cover. The products are 

used throughout North American and beyond in both acute and post‐acute se ngs.  

 

Most important, all perform at a high level of microclimate management when  

tested to the S3I/RESNA/ANSI standard (see chart).²,³ 

Easy Air® Series Protocol®  The Topper®  Custom Care® Conver ble LAL 



Be er MCM performance means  
be er outcomes. 

Span microclimate management solu ons con nue to be  
difference‐makers in addressing a variety of pa ent condi ons.  

As discussed previously in this document, the S3I standardized tes ng does not a empt to  

establish any specific correla on between a par cular MCM performance level and a par cular  

an cipated outcome.  

 

This is true primarily because doing so would require a 

mountain of comprehensive historical pa ent data that 

simply does not exist within the industry. But also because, 

as S3I states, requirements vary widely from pa ent to  

pa ent. Taken together, these limita ons made it both  

impossible and inadvisable for the standards to include  

absolute connec ons between certain tes ng thresholds 

and specific expected outcomes.  

But that is not to say that  meaningful conclusions  cannot 

be drawn to equate high MCM performance with excellent 

outcomes. Certainly they can. 

Span‐America has  been an industry leader in developing, tes ng and manufacturing high  

performance microclimate management surfaces for nearly two decades. In that me, its suite of 

MCM products has delivered difference‐making results to tens of  

thousands of users in a wide variety of healthcare se ngs through‐

out North American. This includes use in acute, LTC, rehab, 

home care and hospice, and in both high‐risk short stay and 

long‐term chronic care environments.  

 

The following is a brief cross‐sec on of case summaries—as 

reported by caregivers—describing use of these solu ons 

for par cular pa ent challenges. Taken together, these  

examples help illustrate the scope of pa ent condi ons that 

can be successfully addressed through the use of measurably  

effec ve microclimate management products. 
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“These examples help  
illustrate the scope of  

pa ent condi ons that  
can be successfully  

addressed through the  
use of measurably  

effec ve MCM products.” 



 

Case Summary 1:   

Non‐healing pressure injury and excessive dressing 
changes in acute care 
Pa ent was placed on the PressureGuard Easy Air surface in a hospital se ng.  The pa ent had been in the hospital for two 

years and had Stage 4 sacral injury (two failed flap surgeries) that had gone unchanged for six months.  The injury was  

exacerbated by radia on treatments.  The nurses reported trouble with the nega ve pressure dressing coming off frequent‐

ly due to perspira on such that they were having to change them daily. The pa ent was placed on the Span surface for 

three‐and‐a‐half weeks and stated that it was extremely comfortable. Excess skin moisture decreased to the point that 

dressings were able to stay on longer, requiring changing only every third day. Skin showed evidence of the injury beginning 

to heal.  

 

 

Case Summary 2:  

High risk for skin breakdown, stage 4 sacral pressure  
injury, diabetes and diarrhea 

Pa ent was placed on the PressureGuard Easy Air LR for thirty days in a long‐term facility. The PI improved and no addi on‐

al skin breakdown was noted. Staff reported that the surface increased the ease of transferring the pa ent into and out of 

bed and also made it easier to perform manual reposi oning. The pa ent stated that the surface was comfortable. There 

was a significant improvement in the size of the wound and granula on ssue. 

 

   

Case Summary 3: 

Longstanding, non‐healing pressure injuries in an acute 
care facility  
"So far I have had success with the PressureGuard Protocol ma ress in healing a Stage 2 pressure ulcer within two weeks of 

implemen ng the ma ress and have had no further skin issues with this client in the six months since.”                 

“I have also had success healing a very difficult Stage 3 pressure ulcer on a client with mul ple pressure ulcers within two 

months of implemen ng the PressureGuard Protocol ma ress and the other Stage 3 pressure ulcer this client has is nearly 

healed as well. In my opinion, the an ‐shear surface, vapor‐permeable coverlet and microclimate management features 

are very important factors in accelera ng the wound healing process. I will definitely consider this product for 

my future wound healing needs.”  
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