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 ABSTRACT 
  Moisture-associated skin damage (MASD) occurs when skin is repeatedly exposed to various sources of bodily secretions or 
effl uents, often leading to irritant contact dermatitis with infl ammation, with or without denudation of affected skin. In 2020, the 
Wound, Ostomy and Continence Nurses Society took an initiative that led to the addition of multiple  International Classifi cation 
for Diseases  codes for irritant contract dermatitis caused by various forms of MASD for use in the United States ( ICD-10-CM ). 
In the last issue of the  Journal of Wound, Ostomy and Continence Nursing , a clinical practice alert identifying the various new 
codes was published that summarized each of the new codes and provided highlights of the descriptions of each of the these 
codes. This is the fi rst in a series of 2 articles providing a more detailed description of the newest irritant contact dermatitis codes 
linked to MASD. Specifi cally, this article reviews the clinical manifestations and assessment, pathophysiology, epidemiology, 
prevention, and management of irritant contact dermatitis due to saliva, respiratory secretions, and fecal or urinary incontinence.  
  KEY WORDS:   Incontinence-associated dermatitis  ,   Intertriginous dermatitis  ,   Intertrigo  ,   Irritant contact dermatitis  ,   Moisture-
associated skin damage  ,   Respiratory secretions  ,   Saliva  ,   Tracheostomy  .  

   INTRODUCTION 

 Moisture-associated skin damage (MASD) occurs with ex-
posure to various sources of moisture (bodily secretions or 
effl  uents) such as urine or fecal matter, perspiration, wound 
exudate, mucus, digestive secretions, respiratory secretions, or 
saliva. 1  Historically, the concept of MASD arose from recog-
nition that many skin lesions identifi ed by nurses in patients 
at risk for pressure injury, stage 2 pressure injuries in partic-
ular, were not attributable to pressure or shearing forces. In 
2005, the European Pressure Ulcer Advisory Panel released a 
document that diff erentiated moisture lesions, defi ned as er-
ythema with or without partial-thickness skin erosion, from 
lesions caused by the pressure or shearing forces (pressure in-
juries or ulcers). 2  In 2007, Gray and colleagues 3  held a round 
table discussion that identifi ed the concept of MASD. Gray’s 
group observed that that MASD has multiple clinical mani-
festations and that each of these manifestations varied based 
on the type and chemical constitution of the moisture source 
(bodily secretion or effl  uent) and its eff ects on the skin. 3  Th is 
recognition ultimately led to the publication of a series of ar-
ticles in 2011 that reviewed clinical manifestations and the 

pathophysiology of MASD, along with 4 prevalent forms: 
incontinence-associated dermatitis (IAD), intertriginous der-
matitis (ITD), peristomal MASD, and periwound MASD. 1  ,  4  ,  5
While the authors of this series of articles recognized these 
forms of MASD as prevalent, they acknowledged that mul-
tiple other forms of MASD exist that deserve additional re-
search and development of evidence-based interventions for 
their assessment, prevention, and management. 

 Since these foundational publications, multiple authors 
have investigated various forms of MASD, increasing our 
knowledge of its pathophysiology, classifi cations, assessment, 
prevention, and management. 6-8  Based on this growing rec-
ognition of MASD as a signifi cant cause of skin damage, the 
latest version of the World Health Organization’s  International 
Classifi cation of Diseases  ( ICD ) codes (11th edition) for the fi rst 
time includes codes for various forms of MASD. 9  However, 
unlike most other countries in the world, the United States ties 
ICD  codes into reimbursement for health care and will contin-
ue to use a Clinical Modifi cation of  ICD  version 10 ( ICD-10-
CM ). Th erefore, the Wound, Ostomy and Continence Nurses 
(WOCN) Society led a group that worked with the  ICD-10-
CM  Coordination and Maintenance Committee to develop 
codes for use in the United States until we moved to use of 
the 11th edition of the  ICD  codes. 10  Th e original intent of this 
group was to achieve a code for a single form of MASD (IAD). 
Ultimately, the group elected to request multiple codes recog-
nizing multiple forms of MASD. Consistent with the original 
intent of the group that defi ned IAD and distinguished it from 
pressure injuries or other forms of skin damage, 11  each of these 
codes is defi ned as a form of irritant contact dermatitis and 
each also identifi ed the moisture source that leads to a partic-
ular form of MASD. 12  

 In the previous issue of the  Journal of Wound, Ostomy and 
Continence Nursing , Bliss and colleagues 13    authored a Clinical 
Practice Alert that outlined each of the codes and provided a 
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photographic image of the various forms of MASD. The pur-
pose of this article is to provide a more detailed description of 
the ICD-10-CM codes for irritant contact dermatitis due to 
saliva, respiratory, and exposure to fecal or urinary inconti-
nence, followed by a second article describing irritant contact 
dermatitis related to digestive secretions or effluent from a uri-
nary or fecal ostomy or fistula.

IRRITANT CONTACT DERMATITIS DUE TO EXPOSURE 
TO UNSPECIFIED MOISTURE SOURCE (ICD-10-CM 
CODE L24.A0)

The ICD coding taxonomy is divided into categories based on 
organ or organ system, as well as type of disease or disorder. 
The various MASD codes are classified as irritant contact der-
matitis.12 Many substances have the potential for causing irri-
tant contact dermatitis including chemicals, drugs, cosmetics, 
detergents, dyes, foods, and contact with animals or plants, 
among other substances. In the ICD-10-CM system, irritant 
codes begin with L24 or L25. They must be distinguished 
from other forms of dermatitis such as allergic or radiation 
dermatitis. Code L24.A0 is described as irritant contact der-
matitis due to friction or contact with body fluids, unspecified. 
This unspecified code is intended for use when the moisture 
source leading to irritant contact dermatitis is unknown.

Clinical Manifestations
The irritant dermatitis of all forms of MASD is characterized 
by inflammation of the skin, sometimes accompanied by ero-
sion or denudation of the skin, and a serous exudate. The lo-
cation reflects areas where skin is exposed to the underlying 
moisture source, and the borders tend to be indistinct when 
compared to partial- or full-thickness pressure injuries. Symp-
toms may include burning and itching of inflamed skin.1,4,5 
While this code may be used for initially characterizing 
MASD, the WOC or wound care nurse’s assessment should 
focus on determining the underlying factors leading to irritant 
contact dermatitis and moisture source in order to provide a 
more specific diagnosis and guide treatment (Table).

Accurate documentation of these characteristics enables col-
leagues or a coder reviewing notes in the electronic medical 
record to easily identify and accurately code these clinically rel-
evant forms of MASD. Accurate labeling of the various forms 
of MASD is not only important for advanced practice provid-
ers such as nurse practitioners and clinical nurse specialists, it 
is just as important for every WOC nurse caring for patients 
with MASD. The WOCN Society is currently working with 
a consultant, Donna Cartwright, who is a professional coder 
to work with professional coding societies to recognize and ac-
curately code these forms of MASD based on documentation 
in nursing or progress notes in a manner similar to that used 
to document pressure injury occurrences in acute-, post-acute, 
and long-term care facilities.

IRRITANT CONTACT DERMATITIS DUE TO SALIVA 
(ICD-10-CM CODE L24.A1)

Irritant contact dermatitis due to saliva occurs when the skin is 
exposed to excessive saliva leading to erythema and local irrita-
tion.13 Saliva is produced and secreted from the acini of special-
ized (salivary) glands, located in the mouth.14 Comprising more 
than 95% water, saliva also contains mucus, electrolytes includ-
ing sodium, potassium, and bicarbonate, along with α-amylase 
(a digestive enzyme that degrades various starches initiating 
their digestion), lysozyme, lactoferrin, peroxidase, and secreto-
ry IgA (these substances exert antibacterial properties). The pH 
of saliva varies from 6.0 to 7.0. Saliva serves a variety of physi-
ologic functions including binding and lubricating food to ease 
swallowing, solubilizing food to enable tasting, and antimicro-
bial activity via a combination of mechanical flushing and the 
actions of various components of saliva described earlier.

Epidemiology and Pathophysiology
Evidence concerning the epidemiology of saliva-associated ir-
ritant contact dermatitis (SAICD) is too sparse to enable de-
finitive measurements of its prevalence or incidence. The most 
prevalent form of SAICD is probably related to excessive lick-
ing of the lips and surrounding skin, leading to several forms 

TABLE.
Clinical Characteristics and Distributions of Irritant Contact Dermatitis Due to Saliva, Respiratory Secretions, Fecal and/
or Urinary Incontinence, and Perspiration Trapped in a Skinfold

MASD Type/ 
ICD-10-CM Code Moisture Source Clinical Manifestations Location and Distribution of Skin Damage

Irritant contact 
dermatitis due to 
saliva/L24.A1

Saliva Erythema of affected skin, 
appearance ranges from 
shades of light pink to red to 
purple on light, medium, and 
dark skin tones, partial-thick-
ness skin erosion may occur, 
the borders of skin damage 
are irregular and will reflect 
the areas exposed to the 
moisture source, signs of 
secondary cutaneous infec-
tions will be present in some 
cases, serous exudate may 
occur causing symptoms that 
include burning or itching

Intact oral cavity: Vermillion and skin adjacent to the vermillion including the 
corners of the mouth and skin and the skin that can be reached by the tongue

Loss of control of salivary secretions (usually seen with head and neck cancers): 
Any skin exposed to chronic salivary secretions, often incudes the chin and 
neck

Irritant contact 
dermatitis due 
to respiratory 
secretions/L24.B2

Respiratory secretions 
from an intentional 
tracheostomy or 
tracheocutaneous 
fistula

The skin immediately adjacent to the tracheal stoma, including the skin under-
neath the dressing or solid skin barrier placed underneath a tracheostomy 
tube if present.

Intertriginous 
dermatitis/
intertrigo/L30.4

Perspiration trapped in 
a skinfold that cannot 
evaporate

Any fold where 2 skin surfaces are in chronic contact such as the axilla, under-
neath the breasts, and between the toes. Additional skinfolds beneath the 
abdomen (pannus), neck, or shoulders may be present in persons with severe 
to morbid obesity

Incontinence-
associated 
dermatitis/L24.A2

Fecal matter or urine Fourteen areas most likely to result in IAD have been identified; they include the 
perineal and perigenital skin, posterior thigh, lower abdomen, crease between 
the genitals, and thigh.

Abbreviations: IAD, incontinence-associated dermatitis; MASD, moisture-associated skin damage.
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of cheilitis.15,16 Cheilitis is also observed in critically ill patients 
with an endotracheal tube that keeps the mouth partially open. 
Cheilitis simplex (often referred to as chapped lips) is charac-
terized by damage to the vermillion of the lips due to excessive 
lip licking in an attempt to compensate for dryness.15,16 An-
gular cheilitis occurs when the dermatitis extends to adjacent 
skin at the corners of the mouth. In addition, some patients 
with neurologic disorders, dementia, or obsessive compulsive 
behaviors may engage in compulsive or chronic lip licking and 
develop irritant contact dermatitis of the vermillion and ad-
jacent skin.17,18 We searched the literature and found a single 
article that evaluated the epidemiology of 202 patients diag-
nosed with cheilitis; 5.4% of cases were attributed to irritant 
contact dermatitis.19 We searched the literature but found no 
studies exploring the pathophysiologic mechanisms when skin 
is exposed to saliva.

Clinical Manifestations
Clinical manifestations of SAICD in persons with an intact 
oral cavity include erythema, scaling of affected skin, along 
splitting of the vermillion of the lips, sometimes accompanied 
by erosion of skin exposed to saliva, itching, and burning.13 
The pattern of skin damage will reflect the skin that can be 
reached by the tongue. The resulting irritant contact dermati-
tis is usually mild to moderate in severity.15,16

Excessive production of saliva (sialorrhea) affecting skin 
other than that surrounding the vermillion is attributable 
to loss of control of the ability to retain saliva in the mouth 
(drooling) with or without alterations in the rate or character 
of saliva production (Figure 1).13 Clinical experience strongly 
suggests that SAICD is particularly common among adults 
with head and neck cancers. The most prevalent forms of head 
and neck cancers are squamous cell carcinomas arising from 
the mouth, throat, and larynx.20 While the majority of these 
patients will experience xerostomia (abnormally low-volume 
saliva production), some will suffer from sialorrhea. Excessive 
salivary production is associated with the tumor itself or sur-
gical resection of malignant tissue, especially when surgery in-
volves the middle third of the mandible. In addition to raising 
the risk for irritant contact dermatitis when in contact with 
the skin, some patients will also experience a salivary (spit) 
fistula or salivary mucocele (sialocele). In these cases, saliva 
comes into contact with skin beyond the border of the vermil-
lion, sometimes leading to larger areas of irritant contact der-
matitis. Diagnosis is based on the patient’s history and physical 
assessment, focusing on salivary production and inability to 
control salivary flow, combined with erythema, flaking, and 
dried, broken skin characteristics of this form of MASD.13,21

Prevention and Management
Prevention and management of SAICD in persons with an in-
tact oral cavity focus on modifying excessive licking behaviors 
and enhancing the epithelial/moisture of the vermillion and 
adjacent skin, combined with application of topical skin pro-
tectants such as petrolatum-based products. In selected cases, 
treatment also may include use of a corticosteroid cream if 
concurrent allergic contact dermatitis is suspected.15,16

Because of the complexity of the underlying disease and 
treatments, management of SAICD in patients with head and 
neck cancers focuses on removing the irritant source by con-
trolling the production and/or flow of saliva.21 Surgical inter-
ventions include creation of a planned salivary (spit) fistula to 
control the flow of saliva, salivary gland excision, and salivary 
duct ligation and transposition. Targeted radiation therapy 
may be used to reduce salivary production. Several drugs have 
been used to reduce saliva production including anticholiner-
gics and botulinum toxin; none are approved by the US Food 
and Drug Administration for this indication. Topical therapies 
include regular cleansing and application of a skin protectant 
to prevent excessive exposure to saliva. Given the limited re-
search in this area and lack of guidelines for practice state-
ments, significant additional research is needed to further our 
understanding of the epidemiology, etiology, pathophysiology, 
assessment, prevention, and treatment of SAICD.

IRRITANT CONTACT DERMATITIS DUE TO 
RESPIRATORY SECRETIONS (ICD-10-CM CODE L24.
B2)

Respiratory secretions comprise water and salts, along with 
multiple glycoproteins including multiple mucins (MUC 1, 
2, 4, 5AC, 5B, 7, 8, and 13) and a number of proteoglycans, 
lipids, and numerous proteins (chemokines and cytokines) 
with antimicrobial activity; its pH in healthy individuals is 
around 6.22,23 The respiratory tract plays host to microbiota 
that aid immune function while interacting with the respi-
ratory mucus and cilia to remove potential pathogens from 
the respiratory system. The primary physiologic function of 
respiratory mucus is to form a self-cleaning barrier to inhaled 
allergens, pathogens, and other potential irritants.

Clinical Manifestations
The clinical manifestations of irritant contact dermatitis usu-
ally include inflammation of the peristomal skin adjacent to 
the tracheal stoma (Figure 2).13 Erosion with partial skin loss 
may occur with irregular borders reflecting the area exposed 
to respiratory secretions. However, these areas must be differ-
entiated from medical-related pressure from a tracheostomy 
tube or ties used to secure the tracheostomy tube or ventilator 
tubes.

Epidemiology and Pathophysiology
Tracheostomy is a surgically created ostomy (stoma) con-
necting the trachea directly to the skin.24 Evidence concern-
ing the frequency of tracheostomy creation is not known, 
but the available research strongly suggests that intentional 
tracheostomy is the most frequent scenario underlying irri-
tant contact dermatitis due to respiratory secretions.25-27 For 
example, Fischler and colleagues25 evaluated 90,412 patients 
receiving care for a combined 243,921 days in intensive care 
units (ICUs). They found that 10% of patients who required 
ventilation for more than 24 hours underwent tracheostomy.25 

Figure 1. Saliva-associated irritant contact dermatitis affecting the 
skin and neck.
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Similarly, Blot and colleagues26 evaluated 35,332 critically ill 
patients cared for in 708 ICUs and reported that a median of 
7.2% had undergone tracheostomy within 7 days of ventila-
tion. Clearly, the number of patients requiring ICU admis-
sion and ventilator support has surged precipitously during 
the years 2020-2021 due to the global COVID-19 pandem-
ic. Guarnieri and colleagues27 investigated 151 patients with 
SARS CoV-2 and found that 48% underwent tracheostomy; 
they further observed that patients who required tracheostomy 
had longer ICU stays and more complications related to their 
tracheostomy. The proportion of these complications associat-
ed with peristomal MASD was not recorded.

In addition to critically ill patients, a number of chronic dis-
eases may require tracheostomy for long-term ventilation.28-30 
For example, Pereira and colleagues28 examined residents of 
33 skilled nursing facilities and reported that 3.36% had long-
term tracheostomies. Guarnieri and colleagues27 evaluated 209 
patients with amyotrophic lateral sclerosis and reported that 
16% had a tracheostomy. Similarly, Branco’s group30 reviewed 
medical records of 5265 patient with cervical spinal cord injuries 
and reported that 20.6% required long-term tracheostomy for 
ventilatory support.29 In addition to these individuals requiring 
short- or long-term management with tracheostomy, as many as 
70% of adults and children with a tracheostomy for more than 
16 weeks will experience a persistent tracheocutaneous fistula 
that typically requires 1 or more surgical procedures to repair.29-31

The pathophysiology of irritant contact dermatitis created 
when skin is exposed to respiratory secretions is not known. 
Research concerning the prevalence of peristomal irritant con-
tact dermatitis is also sparse; a single report in Chinese indicat-
ed a 38.5% prevalence of respiratory secretion irritant contact 
dermatitis in persons with tracheostomies.32,33

Prevention and Management
A review of the literature reveals no international guidelines for 
care of the peristomal skin surrounding a tracheostomy. Avail-
able guidelines for nursing care tend to focus on suctioning 
and securement methods for tracheostomy tubes.34-36 General-
ized recommendations for peristomal skin care include cleans-
ing with saline and avoidance of hydrogen peroxide. Secure-
ment of tracheostomy ties or tube sufficiently tight to avoid 
life-threatening removal of the tube, along with prevention of 
medical device–related pressure injury when the ties are ex-
cessively tight, was described. Best practice standards also rec-
ommend selection of an absorbent prepackaged tracheostomy 
dressing rather than cotton gauze in order to avoid inadvertent 
introduction of cotton fibers into the respiratory system.34

Limited evidence provides a basis for additional interven-
tions for prevention and management specifically designed at 

reducing exposure of the peristomal skin to respiratory secre-
tions. Considered collectively, available evidence suggests that 
a solid skin barrier is more effective than an absorbent dressing 
or gauze placed over the peristomal skin of a tracheostomy. 
Specifically, Chuang and colleagues32 extended this line of re-
search via a randomized crossover trial comparing gauze to a 
cut-to-fit hydrocolloid (pectin) skin barrier in a group of 34 
participants cared for in ICUs in 2 facilities. They found that 
use of the hydrocolloid skin barrier reduced erosion of the 
peristomal skin and increased nurse satisfaction when caring 
for these critically ill patients. Ahmadinegad and colleagues37 
reported findings from a randomized controlled trial compar-
ing an absorbent foam dressing to sterile gauze placed over the 
peristomal skin in 80 critically ill adults from a single-layer 
application immediately following tracheostomy. They found 
no difference between bacterial colonization or infections of 
the tracheostomy site versus respiratory secretions based on 
selection of a gauze versus foam dressing. Karaca and Kork-
maz38 evaluated the use of a barrier cream applied to the peri-
stomal skin beneath a gauze dressing in a quasi-experimental 
study and reported differences in several characteristics of the 
peristomal skin (cutaneous pH, mean peristomal skin mois-
ture, and temperature), prompting them to recommend use 
of the barrier cream in patients with tracheostomies. Similarly, 
Schuren and colleagues39 reported findings of a systematic re-
view of a liquid polymer and cyanoacrylate moisture barrier 
for a variety of MASD forms and concluded that its use also 
reduced erosion and inflammation of the peristomal skin. Ad-
ditional research is needed concerning the use of both skin 
barriers versus absorbent dressings and topical moisture barri-
ers for prevention and management of irritant contact derma-
titis due to respiratory secretions.

INTERTRIGINOUS DERMATITIS/INTERTRIGO 
(ICD-10-CM CODE L30.4)

An ICD-10-CM code for intertriginous erythema (identified 
as erythema intertrigo) is classified under “other and unspeci-
fied” forms of dermatitis. It is found on skin surfaces in contact 
with each other, such as the axillae, neck creases, intergluteal 
fold, and between the toes. Despite its characterization under 
the other and unspecified category of L30, it is attributed to 
moisture and friction.12 This code was approved for use in the 
ICD-10-CM taxonomy prior to inclusion of MASD codes for 
irritant contact dermatitis related to salivary, respiratory, di-
gestive, urinary and fecal incontinence, ostomy effluent, and 
effluent from a fistula; the rationale for this categorization is 
not immediately apparent.

The moisture source for ITD is perspiration. Perspiration 
is almost entirely composed of water, with trace amounts of 
sodium, potassium, calcium, magnesium, and zinc.40 Sweat is 
produced by eccrine, apocrine, and apoeccrine sweat glands 
located throughout the skin.41 The pH of sweat in other-
wise healthy persons is around 6.3.42 The anticipated range 
of sweat production of humans in a moderate climate is 600 
to 700 mL.1 Humans sweat in response to rises in core body 
temperature in response to the surrounding environment, 
physical exertion, and systemic infection. The main purpose 
of sweating is thermoregulation that occurs as perspiration 
evaporates from the skin. In the presence of excessive environ-
mental heat or occlusion of the skin and its sweat glands, the 
core body temperature can rise to dangerous levels, resulting in 
hypothermia and heat stroke. In addition, an increased risk of 

Figure 2. Irritant contact dermatitis of the peristomal skin of a 
tracheostomy.
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ITD occurs when perspiration is trapped within a skinfold or 
underneath occlusive clothing or footwear that does not allow 
prompt evaporation of sweat.

Clinical Manifestations
The inflammation and erythema of ITD may be found in any 
fold where 2 skin surfaced rub together such as the axilla, in-
framammary folds, and groin. In obese individuals, skinfolds 
also may occur between the lower abdomen and genital area 
due to an abdominal pannus or other areas created as body 
mass index (BMI) increases.4 The severity of inflammation 
and the highest likelihood of denuded skin are found at the 
deepest portion of skinfold because it is where the friction and 
chronic moisture are greatest and the severity of inflammation 
diminishes at the edge of skinfold where the skin has greater 
exposure to air, enabling prompt evaporation of perspiration. 
Secondary cutaneous infections may occur due to the warm 
and humid microclimate created by the skinfold.

Pathophysiology and Epidemiology
Little is known about the pathophysiology of ITD. Obesity 
is associated with a variety of physiologic stressors including 
an increased risk for ITD.43 The relationship between BMI 
and transepidermal water loss (TEWL, a measure of the skin’s 
epithelial/moisture barrier) in severe to morbid obesity is as-
sociated with a body-wide increase in TEWL.44 Persons with 
severe to morbid obesity also have greater areas of skin con-
tained within skinfolds formed by the abdominal pannus, 
underneath the breasts in females and males, and the groin.45 
Nevertheless, it is important to note that not all cases of ITD 
are found in obese persons. For example, ITD has been de-
scribed in the inframammary skinfolds, axillae, and between 
the toes of persons with normal and higher BMIs.45-47 Friction 
is also postulated to play a significant role in the pathophys-
iology of ITD, particularly when moist skinfolds rub togeth-
er.1 The warm and humid local microclimate is also associated 
with changes in commensurate bacterial species found on the 
skin; coliform bacterial species, cyanobacteria, actinobacteria, 
and streptococcal infections found in moist skinfolds that may 
result in secondary cutaneous infections in skinfold as have 
various viral species, though the frequency and contribution of 
these potential pathogens to ITD are not well understood.48,49 
Multiple Candida species (C albicans, C glabrata, C tropicalis, 
C krusei, C parapsilosis, C dubliniensis, and C famata) are as-
sociated with ITD; in this case, treatment must incorporate 
both interventions to promote evaporation of the moisture 
created by perspiration with topical application of antifungal 
agents.50 Yosipovitch and coworkers51 measured cutaneous pH 
in a group of 50 participants with type 2 diabetes and a group 
of 40 controls and reported a significantly higher pH in dia-
betic individuals, suggesting diabetes mellitus may act as a risk 
factor for candidiasis in persons with ITD.

Research into the epidemiology of ITD is limited, but 
a number of recent studies have significantly increased our 
knowledge of its prevalence and incidence in various care set-
tings. Kottner and colleagues52 reported findings from a sec-
ondary analysis of data from 4 prevalence studies conducted 
in the Netherlands between 2013 and 2016. The combined 
sample size used for this secondary analysis was 40,340 pa-
tients. The prevalence of ITD was 9.6% (95% CI, 8.6-10.6%) 
in patients receiving home care, 6.7% (95% CI, 6.4-7.0) in 
patients residing in long-term care facilities, and 2% (95% CI, 
1.8-2.3) in hospitalized patients. Risk factors associated with 

an increased likelihood of ITD were a higher BMI, having dia-
betes mellitus, and being care dependent; these factors were as-
sociated with the presence of intertrigo in all 3 settings. Gabriel 
and colleagues53 reported an ITD prevalence of 16.1% (95% 
CI, 11.6-21.2) in a group of 223 patients residing in long-term 
care facilities in Berlin, Germany. The most common locations 
were the inframammary folds, found in 9.9% of participants, 
followed by the inguinal region (9.4%), axilla (0.5%), and ab-
dominal region (0.5%). Risk factors for ITD identified in this 
study were increased age and care dependency.

Arnold-Long and Johnson54 measured prevalence and inci-
dence of ITD in 417 adult patients admitted to a single acute 
care facility in the United States between 2014 and 2016. The 
mean prevalence over this 3-year data collection period was 
40% (range, 36%-42%) and the mean incidence was 30% 
(range, 32%-39%). Obesity was linked to an increased preva-
lence and incidence of ITD.

Prevention and Management
Mistiaen and colleagues55 systematically reviewed the literature 
related to prevention and treatment of ITD in larger skinfolds. 
Sixty studies, including 4 randomized controlled trials, charac-
terized as having a significant risk for bias, were retrieved and 
evaluated. No studies were found that focused on prevention. 
In addition, the studies evaluating various interventions fo-
cused on patients with secondary infections. These interven-
tions were various topical antiseptics, antimycotic (antifungal) 
agents, antibiotics, and corticosteroids for alleviation of inflam-
mation. Nine studies with a median sample size of 17.2 par-
ticipants were located that evaluated the effects of tea tree oil 
(Melaleuca alternifolia), tacrolimus, betulin (a topical anti-in-
flammatory agent made from triterpene from the bark of birch 
trees), Mericleri salt (an antifungal agent), witch hazel (derived 
from the flowering shrub Hamamelis virginiana and used for 
its anti-inflammatory actions), and polynoxyin (a formalin-re-
leasing antiseptic agent) in patients with ITD and secondary 
cutaneous infections. These studies also examined the effects of 
soap and water, alone or combined with application of talcum 
powder, and barrier creams or hydrocolloid dressings. The au-
thors also identified 15 studies that focused on surgical man-
agement of ITD; all focused on the use of mammoplasty for 
management of inframammary ITD. Based on the paucity of 
studies and the higher risk of bias in these studies, the authors 
concluded that there are no effective treatments of ITD that 
can be considered evidence-based and no evidence concerning 
the efficacy of interventions for its prevention. Current best 
practices for prevention and treatment of ITD in larger skin-
folds include routine skin cleansing, possibly followed by ap-
plication of a skin protectant.4 This may be followed by drying 
of the skin with a hair dryer set on a low (cool) setting once 
daily in an attempt to enhance the skin’s natural epithelial bor-
der and encourage evaporation of moister within the skinfold. 
Cleansing may be followed by application of a skin protectant, 
but the characteristics of the optimal skin protectant in a skin-
fold remain controversial. Ointments are generally avoided due 
the risk of occluding the surface of the skin, paradoxically pre-
venting the evaporation of local perspiration. Liquid polymer 
acrylates or creams are possible alternatives, but evidence con-
cerning their efficacy for prevention and treatment of ITD is 
lacking.4,55 Placement of fabrics or absorbent products capable 
of reducing moisture between large skinfolds has been advo-
cated.4 These products are placed so that an edge protrudes 
from the skinfold in order to wick moisture away from the  
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skinfold while preventing friction as the skin rubs together 
rather than just absorption of perspiration. A wicking fabric 
that is impregnated with silver may be used that is designed to 
wick moisture, reduce friction, and exert an antiseptic effect 
against a variety of bacterial and fungal species.

INCONTINENCE-ASSOCIATED DERMATITIS 
(ICD-10-CM CODE L24.A2)

Incontinent-associated dermatitis is a type of irritant contact 
dermatitis that is due to prolonged exposure to urinary, fecal, 
or dual incontinence.4,56 Although research remains limited, 
the evidence base underpinning our understanding of the epi-
demiology, pathophysiology, diagnosis, prevention, and treat-
ment of IAD is more robust than the body of research for 
other forms of MASD discussed in this article.

The moisture sources for IAD are urine or fecal materials 
(stool). Urine is mainly composed of water (>95%), but it also 
contains a rich and variable mixture of urea, sodium, potassi-
um, chloride, creatinine, and traces of multiple other metabo-
lites.57 The pH of urine varies significantly from as low as 4.0 to 
as high as 8; numerous factors include dietary intake, presence 
of metabolites, concentration of citrate, and other substances 
in the urine, along with various bacterial species with the po-
tential to raise pH via ammonia production.58,59 Urinary pH 
tends to be higher in women, historically attributed to be re-
lated to differences in dietary intake; more recent research in-
dicates that this difference is caused by a gender-specific higher 
absorption of food anions in females as compared to males.58

In the otherwise healthy individual, the composition of nor-
mal (soft, formed) stool is about 75% water along with organic 
solids.60 Approximately 25% to 54% of these organic solids are 
bacterial biomass, up to 25% is protein or nitrogenous matter, 
25% comprises undigested plant matter or carbohydrates, and 
as much as 15% is fatty matter. Liquid stool contains a much 
higher proportion of water, along with digestive enzymes in-
cluding lipases and proteases. The pH range of soft, formed 
stool is around 6.3.61 In contrast, the pH of semi-formed to 
liquid stool tends to be higher. A study of 428 stool samples 
obtained from 138 critically ill individuals with systemic in-
flammatory response syndrome found a mean pH of 7.1; the 
measured pH in individual patients was as high as 9.2.62

Clinical Manifestations
The main clinical manifestation of IAD is redness (erythema) 
of the skin (Figure 3).63-65 Redness of the skin can range from 
shades of light pink to red to purple on light, medium, and 
dark skin tones.66 Incontinent-associated dermatitis on dark-
toned skin may also manifest as lighter or darker shades of 
underlying skin tones. Areas of skin erosion from IAD often 
appear shiny or glistening due to serous fluid accumulation or 
have different shades of redness of the various layers exposed. 
Localized edema can be present.4 The edges of IAD are typically 
irregular, and a fungal or bacterial cutaneous rash may devel-
op.64,67 The Incontinence-Associated Skin Damage scoring tool 
(v. IASD.D.2) identified 14 body areas that can be affected by 
IAD based on consensus from WOC nurse experts (Figure 4).68 
Some of these areas are anterior, others are posterior, and some 
are bilateral. Symptoms of IAD include the sensations of itch-
ing, stinging, burning, and discomfort of the affected areas.63-65

Pathophysiology and Epidemiology
The pathophysiology of IAD is only partially understood. 
Research in healthy volunteers has shown that exposure of 
healthy skin to synthetic urine results in inflammation with-
in a relatively brief period of time (4 hours).65 A study that 
exposed the skin of healthy volunteers to synthetic urine and 
stool found that both prompted the release of inflammatory 
cytokines (IL-1α, IL-1RA, IL-1β, TNF-α, and IL-8) and that 
exposure to synthetic urine was associated with a higher rise in 
IL-1α whereas exposure to synthetic stool was associated with 

Figure 3. Incontinence-associated dermatitis due to dual urinary 
and fecal incontinence affecting the perineal skin, gluteal cleft, 
both buttocks, and inner thighs.

Figure 4. Fourteen body locations of incontinence-associated dermatitis.
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a greater rise in TNF-α.69 Exposure of the skin to synthet-
ic urine and a controlled period of occlusion have also been 
found to increase inflammation of the skin and permeability 
to environmental water and other irritants.70

Clinical experience and research demonstrate that IAD can 
occur relatively quickly after exposure to urine and especial-
ly with exposure to liquid or semisolid stool common among 
critically ill adults. Bliss and colleagues71 evaluated the inci-
dence of IAD in a group of 45 critically ill adults and reported 
a median of 4-day (range, 1-6 day) time to the onset of IAD. 
In addition, IAD may reoccur after healing if fecal and/or uri-
nary leakage persists and the skin is not adequately protected.63

Reported prevalence of IAD in hospitalized patients varies 
from 1.5% to 20%.72-79 In critically ill patients, IAD prevalence 
is 46%80 and the prevalence among residents in long-term care 
facilities varies from 3.1% to 6.5%.64,81-83 The prevalence of IAD 
among admissions to acute long-term care facilities is 23%.83 
Among those living independently in the community, 52% 
of individuals with fecal or dual incontinence reported having 
IAD.63 The incidence of IAD in critically ill patients ranges from 
15% to 36% and in hospitalized/acute rehabilitation patients 
the incidence is 7.6%.54,71,77,84 Among residents in long-term 
care facilities, IAD incidence rates vary from 3.4% to 30%.85-87

Multiple factors are associated with an increased likelihood of 
IAD, and various frameworks organizing these factors have been 
developed at different times.88-90 A recent conceptual framework 
for IAD organized the risk and associated factors for IAD into 4 
main categories: etiological factors (such as type and severity of in-
continence), mechanisms for skin damage (such as skin pH and 
overhydration), factors that reduce skin tolerance (such as inade-
quate skin care, obesity, impaired tissue oxygenation, and inappro-
priate use of absorbent products), and general (person-related) fac-
tors (such as comorbidities, toileting ability, and cognitive status).91

Incontinence-associated dermatitis is linked to an increased 
risk for pressure injury development, and full-thickness pres-
sure injuries in particular.73,92,93 In addition, a study of nursing 
home residents who were incontinent and had a perineal pres-
sure injury, they were twice as likely to develop IAD than those 
without a pressure injury.86 These findings highlight that IAD 
and pressure injury can both be present in an area of skin dam-
age, an important consideration when applying ICD-10 codes.

Prevention and Management
One of the key interventions for successful treatment of IAD is 
to institute and follow a structured skin care regimen or algo-
rithm using quality products.85,94 The fundamental principles 
for prevention and treatment of IAD are similar.95 Treatment 
of IAD includes prompt cleansing of urine and feces from the 
skin using a product that does not raise skin pH and gen-
tle, thorough drying of the skin.96 There are a variety of ap-
proaches aimed at protecting the skin from direct contact with 
leaked urine or feces to promote healing of IAD. The topical 
application of a skin protectant (also called a skin barrier) is 
suitable for most patients. Skin protectants come in a variety of 
formulations and applications including creams, pastes, films, 
sprays, skin cleansers and wipes, etc.96-98 Healing of damaged 
skin may involve replenishing moisture or lipids using topical 
products such as a moisturizer, humectant, or emollient.96,99

CONCLUSIONS

Moisture-associated skin damage may result in multiple 
forms of irritant contact dermatitis. This article described the 

ICD-10-CM codes, moisture sources, clinical manifestations, 
epidemiology, pathophysiology, treatment, and prevention 
of MASD due to excessive exposure to saliva, respiratory 
secretions, fecal and urinary incontinence, and perspiration 
trapped in skinfolds. A second article will review irritant con-
tract dermatitis associated with digestive secretions and fecal 
or urinary effluent from an abdominal stoma or enterocuta-
neous fistula.
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