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Introduction
Without proper management, incontinence can disrupt the skin microbiome.
An imbalanced skin microbiome can make the skin more susceptible to incontinence-associated dermatitis (IAD) and pressure injuries, both of which can greatly
diminish patients’ quality of life and impact facility quality measures.
For this reason, health care providers who care for people with incontinence
should consider selecting adult briefs that are breathable. Briefs that have breathable technology wick away incontinence effluent while helping to maintain a
healthy skin microbiome by reducing humidity and heat. The natural feel helps to
maintain dignity.
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The protective role of the skin and its microbiome
Health care providers are familiar with the skin’s three layers—epidermis, dermis, and hypodermis—that work
together to form a protective shield against the outside world and defend the body from foreign pathogens
(Figure 1). Many health care providers, however, fail to appreciate the crucial protective power of the lipid
layer, which is located in the uppermost stratum of the epidermis called the stratum corneum. The lipid layer
contains ceramides, cholesterol, and free fatty acids, along with natural moisturizing factors (NMFs) or human
“humectants,” which keep proper
moisture levels in the skin. The
Figure 1.
skin surface has the fewest numLayers of the skin
ber of NMFs; their levels increase
with depth.
The microbes that call the skin
home constitute the “skin microbiome.”1 In addition to the NMFs
and skin cells, the skin microbiome contains viruses, bacteria,
and extremely small mites. The
NMFs, skin cells, and microbes
work synergistically to protect
against pathogens, instruct pathogen-fighting T cells, and modulate
pH levels.
A healthy skin microbiome has
an acidic pH. With an acidic pH,
the skin can effectively perform
its barrier function. An increase in
skin pH promotes an excess proliferation of bacteria and fungi, and
it reduces the ability of the barrier
layer to regenerate. It also increases the number of enzymes that
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degrade the skin barrier while simultaneously decreasing the number of enzymes that create helpful barrier
lipids. Therefore, keeping the skin pH acidic for incontinent patients is a high priority because both urine and
stool have higher pH levels than skin.

Factors that disrupt the skin microbiome
Figures 2A, 2B.
Humidity’s eﬀect on skin

The four drivers of skin microbiome imbalance are humidity, temperature (heat), skin pH, and occlusion; this paper focuses on humidity and temperature. Health care providers know that an imbalanced
microbiome is associated with a range of problems, from acne to
diabetic foot infections.
Many health care providers do not realize, however, that IAD is an
outcome of an imbalanced skin microbiome. IAD, which is inflammation of skin in response to the presence of stool or urine, is not only a
problem in and of itself, but is also a risk factor for the development
of pressure injuries.2
Humidity plays a critical role in the development of IAD. Increased
moisture in the skin’s environment is detrimental in four ways. It can:

Sources of humidity

•

Increase the skin’s susceptibility of injury from stool, urine, and
other irritants

•

Increase the frictional coefficient (especially for women)

•

Decrease the shear strength of the skin

•

Decrease the ability of the skin to handle pressure3-5

The microbiome composition is impacted by increased humidity,
and the imbalance contributes to the development of fungal rashes
(Figure 2A). In addition, humidity, coupled with water vapor sitting on
the skin, can cause skin maceration and skin cell deformation, which
can lead to ischemia and risk for pressure injuries.
For people with incontinence, there are numerous sources of humidity (Figure 2B).6,7 Common sources that health care providers are
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familiar with are sweat and incontinence effluent, but other contributors to humidity are often overlooked. One such overlooked factor is
overworked caregivers who move quickly during incontinence changes and who often neglect to dry their patients’ skin well. In these cases,
moisture remains sitting on skin of the natal and/or gluteal clefts.
Another overlooked cause is transepidermal water loss, or water that
evaporates from the skin. Body-worn products, along with chair pad
products, clothing, and textiles, can also cause humidity. Double-briefing, which is not recommended, can contribute to humidity too, as
well as increase the temperature of skin.

The components of incontinence products
Incontinence products are designed to remove incontinence effluent
from the skin and lock it away in a storage core. Such products usually
have five layers, each of which plays a unique role in maintaining a
healthy skin microbiome:8
•

Skin contact layer: This layer is the top sheet that is in contact
with the patient’s skin. It can be a pre-formed non-woven, carded fiber web; a continuous filament web; or plastic film. The
skin contact layer has carefully designed holes.

•

Acquisition transport layer: This layer absorbs incontinence
effluent and moves it away from the patient’s skin. The acquisition transport layer can be made from several different materials, such as synthetic fibers or a modified cellulose fiber.

•

Storage layer (core): This layer holds the incontinence effluent
and prevents it from coming in contact with both the patient
and the environment. It is usually made of cellulose fluff pulp
and superabsorbent polymers.

•

Containment layer: This layer prevents the incontinence effluent from leaving the storage layer.

Double-briefing,
which is not
recommended,
can contribute to
humidity too, as
well as increase
the temperature
of the skin.
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•

Trapped air and
water vapor
increase heat and
humidity, which,
in turn, disrupt the
skin microbiome
and increase the
chance that the
patient will
develop IAD or
pressure injuries.

Tactile surface layer: This is the outermost layer of the incontinence product. It is waterproof to prevent leakage onto
clothes or bedsheets. The tactile surface layer should feel like
cloth and make no crinkling noise when patients walk or move
about.

The best incontinence products combine state-of-the-art incontinence effluent management while also providing patients with
dignity. People with incontinence want to feel like they are wearing
underwear, not diapers.
It is essential that each layer of the incontinence product be breathable, so that heat and humidity levels remain as low as possible.
With adult briefs, there are two types of breathability: air-permeable
breathability and moisture vapor–permeable breathability. Air-permeable breathability allows air to pass through, whereas moisture vapor–
permeable breathability allows water vapor to pass through. Briefs
made from non-breathable materials do not allow air or water vapor
to escape. Trapped air and water vapor increase heat and humidity,
which, in turn, disrupt the skin microbiome and increase the chance
that the patient will develop IAD or pressure injuries.
Breathability of adult briefs can be measured in three different zones
of the product: the wings zone, the belly zone, and the core zone
(Figure 3).
Because breathability is so important, the National Association for
Continence (NAFC) developed breathability standards for briefs.
The NAFC requires that the wings zone of briefs have air-permeable
breathability.
Some briefs offer advanced features in addition to this requirement.
The core zone can have moisture vapor–permeable breathability, and
the belly zone can have either air-permeable or moisture vapor–
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Figure 3.
A truly breathable product

permeable breathability. When health care providers are considering
briefs, they should check to make sure that they understand whether
their briefs are breathable in just one zone or in more than one zone.
The best condition for the skin microclimate and microbiome is for the
brief to breathe in all three zones.

Clinical evidence in support of breathable briefs
There is clinical evidence that supports choosing breathable briefs
over non-breathable ones.9-11 One study used evapometry and conductance instruments to show that humidity levels were lower with
breathable briefs than with non-breathable ones. Another study
showed that breathable briefs significantly reduce the temperature,
humidity, and pH level of vulvar skin.12 Other studies have shown that
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Figures 4A, 4B.
Humidity, temperature
and breathability

breathable briefs reduce the level of Candida albicans fungus cells by
two-thirds when compared with control sites.13,14 Decreased fungal
rashes would present additional cost savings for facilities as well as
increase patient comfort and satisfaction.
Catherine T. Milne, an incontinence nurse expert, owner of Connecticut Clinical Nursing Associates, and author of Wound, Ostomy,
and Continence Nursing Secrets (2003),15 performed a simple test to
demonstrate the impact of breathable briefs on humidity and temperature. Milne put her hand inside a plastic sandwich bag to simulate
non-breathable material. Within minutes, water vapor condensed
onto the inside surface of the bag; the water vapor rained down onto
her hand and created an extremely humid environment (Figure 4A).
To visualize the heat difference between breathable and non-breathable materials, she then took an infrared photograph of her left hand
enclosed in the non-breathable materials and her right hand enclosed
in breathable paper towels. The infrared photograph revealed a stark
difference in temperature between the two hands. Although her left
hand appeared white in the image, indicating high heat, her right
hand appeared significantly cooler (Figure 4B).
In the 2013 article “A Laboratory Study Examining the Impact of Linen
Use on Low-Air-Loss Support Surface Heat and Water Vapor Transmission Rates” published in Ostomy Wound Management, Rachel
Williamson, Charlie Lachenbruch, and Catherine VanGilder16 evaluated
which incontinence pad types negatively affected microclimate. These
authors found that, of all the incontinence pads tested, the one with
the lowest evaporative capacity and heat withdrawal had a plastic-backed, non-breathable underpad.
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Cardinal Health incontinence products
When it comes to incontinence care, the evidence indicates that managing humidity and heat is key to keeping skin flora at a healthy level
and maintaining a balanced skin microbiome. Keeping a balanced
skin microbiome is an essential component of preventing IAD, pressure injuries, and other incontinence-associated issues. To provide the
highest-quality incontinence care that preserves the natural skin microbiome, Cardinal Health has developed incontinence products with
a new technology, called BreatheEasy™, that meet NAFC breathability
standards. Cardinal Health now offers WINGS™ Quilted Adult Briefs
with BreatheEasy™ technology to provide a cooler, drier, and more
comfortable patient experience.
Briefs can be divided into three different zones: the wings zone, the
belly zone, and the core zone. For full protection of the skin microbiome, each zone should be breathable, as indicated earlier. The wings
zone of WINGS™ Quilted Adult Briefs with BreatheEasy™ technology
is air permeable. The core and belly zones have been redesigned with
BreatheEasy™ technology to be moisture vapor breathable. The core
zone, which contains a mix of fast-absorbing fluff pulp and super
absorbent polymer, has also been redesigned to lock away moisture
more effectively.

Briefs can be
divided into three
different zones:
the wings zone,
the belly zone,
and the core zone.
For full protection
of the skin
microbiome, each
zone should be
breathable.

The briefs have four different absorbency levels (Plus, Ultra, Super, and
Overnight) and come in a variety of sizes, from small to bariatric. The
price of WINGS™ Quilted Adult Briefs with BreatheEasy™ technology is
comparable to the Cardinal Health premium line, which includes Ultra,
Super, and Overnight absorbencies. WINGS™ Quilted Adult Briefs with
BreatheEasy™ technology may be used in conjunction with a moisture
barrier cream, ointment, or spray.
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BreatheEasy™ Technology product testing

Breathability
allows heat and
water vapor to
escape, lowering
temperature and,
in turn, humidity.

Cardinal Health has performed testing to substantiate the differences
between briefs with BreatheEasy™ technology and traditional quilted
briefs. To test how the two different briefs control temperature,
Cardinal Health engineers constructed two gloves: one made with
BreatheEasy™ technology and one made of non-breathable film.
One hand was placed in the breathable glove and the other in the
non-breathable one. After 20 minutes, the glove with BreatheEasy™
technology was 86.5 degrees Fahrenheit, whereas the non-breathable
glove reached 92.3 degrees Fahrenheit—an almost 6-degree difference (Figure 5). As noted earlier, keeping temperatures cool is important to prevent disruption of the skin microbiome.
In another test, Cardinal Health engineers secured one backsheet with
BreatheEasy™ technology over a container of boiling water and another backsheet, this one non-breathable, over another container of
boiling water. After 13 minutes, the breathable backsheet registered
at 196 degrees Fahrenheit, whereas the non-breathable backsheet
was 203 degrees Fahrenheit (Figure 6). The results indicate the importance of breathable materials. Breathability allows heat to escape, thus
lowering temperature. Breathability also allows water vapor to escape,
which lowers humidity.

Conclusion
The presence of microorganisms on the skin is normal and beneficial.
However, when skin flora is out of balance because of excessive
humidity and heat, serious skin problems may occur. For compromised patients, serious conditions, including IAD and pressure injuries,
can result from the unhealthy balance. The fully breathable line of
incontinence products from Cardinal Health allows you to BreatheEasy™ by promoting an optimal microbiome balance that helps keep
skin flora at a healthy level.
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Figure 5.
Temperature
comparison of
BreatheEasyTM
vs. nonbreathable
glove

Figure 6.
Temperature
comparison of
backsheet with
BreatheEasyTM
technology vs.
nonpermeaable ﬁlm
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