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Objective

• Participants will be able to differentiate evidence-based practices to maintain 
healthy skin amongst pediatric patient populations.

Race To Protect: 
Pediatric Incontinence Skin Care at Full Speed

Anatomy and Physiology of the Skin 

Skin is the largest and one of the most important organs at birth 

• Barrier Protection – body's first line of defense against toxins and organisms, 
water loss

• Tactile Sensory function - touch, pressure; detects pain and temperature

• Thermoregulation – acts as the body’s radiator and insulator

• Acid-mantle formation and infection control (inhibits the growth of pathogenic 
microorganisms and imparts immunologic properties to the skin

• Water and electrolyte regulation

Anatomy and Physiology of the Skin 
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Why Pediatric Skin Is Vulnerable
• Thinner epidermis – composed of five layers from outermost to bottom

– Stratum corneum
– Stratum lucidum
– Stratum granulosum (granular layer)
– Stratum spinosum (spinous Layer)
– Stratum basale (basal Layer)

• Thinner Stratum Corneum
• Less mature barrier function
• Water loss through the skin is higher
• Acid mantle of the skin not yet fully formed
• Susceptible to friction and devices 

Last 4 layers make up a viable 
epidermis
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• Skin of full-term infant and pre-term infant is different from the adult

• Skin of the full-term infant is 40-60 times thinner, less hydrated and has 
reduced natural moisturizing factor (NMF)

• The skin of a pre-term infant is thinner than that of a full-term infant and is 
vulnerable to:
– Impaired thermoregulation

– Increased skin permeability

– Increased Trans-Epidermal Water Loss (TEWL)

– Dehydration

– Predisposition to trauma  

– Increase percutaneous absorption of toxins
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“The younger the patient, the less protection the skin provides—and the faster damage occurs.”
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• Vernix caseosa
– Composed of water, proteins, lipids , antimicrobial peptides
– Protective barrier for the baby’s skin, both before and after delivery) also helps to maintain 

skin hydration, thermoregulation and skin acidification. 
– Facilitates development of the stratum corneum
– Development of the acid mantle

• Acid mantle 
– Buffer on stratum corneum, slightly acidic, body’s first line of defense
– Contributes to regulation of microbiome, structural stability and inflammation
– Protective at pH 4.7 − Transient flora is inhibited ( gram negative such as E. Coli, 

pseudomonas: gram positive staph; Candida.)
– Shifts in pH can disrupt the barrier properties

• Cohesion
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SKIN pH

• Skin pH full term full-term is born with alkaline pH > 6.0, and drops within 96 hours 

• Skin pH of pre-term infant's average skin pH ranging from 4.5 to 5.5, skin is more alkaline 
at birth, becoming more acidic over the first few weeks.

• Skin pH of adult 4.7 .

• The pH can vary based on gestational age; preterm infants may have a higher pH

• Skin pH is influenced by factors such as moisture, temperature, and exposure to products.

• Maintaining an appropriate skin pH is crucial for preventing infections and skin conditions.

• Regular monitoring and gentle skin care practices are recommended for neonates in 
hospitals.
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SKIN pH
• A slightly acidic skin surface plays an important role in the maturation and 

maintenance of the stratum corneum
• The acidity helps maintain the skin's barrier function and protects against 

pathogens
• Factors like age, skin type, and environmental conditions can affect skin pH levels
• Using harsh soaps or cleansers can disrupt the natural pH balance
• Maintaining a balanced diet and hydration supports healthy skin pH
• Regularly moisturizing can help preserve the skin's natural acidity
• Regular monitoring and gentle skin care practices are recommended for 

hospitalized infants

10

11

12



5/22/2026

5

Race To Protect: 
Pediatric Incontinence Skin Care at Full Speed

Trans-Epidermal Water Loss (TEWL)

• When water passes from the dermis through the epidermis and evaporates from 
the skin surface

• TEWL is a key indicator for quantifying the amount of water evaporating from the 
skin surface and serves as a marker for barrier function

• To maintain desirable levels of TEWL the skin needs hydration and 
moisturization

• Hydration being the water content of skin 
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• Several skin disorders occur in Full term and Preterm infants
• One of the most common skin conditions we encounter is Diaper Dermatitis Irritant 

Contact Dermatitis (ICD)
• Inflammatory response of the perineal skin resulting from moisture in contact with 

urine, feces, friction 
• Signs/symptoms: redness, inflammation 
• Varying reports in literature of diaper dermatitis prevalence and incidence
• Most of the research for DD has been done in the Neonatal population 
• Risk factors

– Frequent stools
– Antibiotics
– Infection
– Malabsorption

• Key is focus on early assessment and prevention
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Key Contributing FactorsPeak Risk Age/TimingReported IncidenceReported PrevalencePopulation

Immature skin barrier, frequent 
stooling, moisture exposure

First month of life
Skin erythema may 
occur within first days of 
life

~25–35%
Term Neonates (0–28 
days)

Moisture, friction, diet changes, 
prolonged exposure to 
urine/stool

Peak at 9–12 months
Point prevalence often 
10–20%

Up to 50% experience at 
least one episode

Infants (0–24 months)

Extremely immature skin, 
increased TEWL, adhesive 
exposure, frequent stooling

Earlier onset than 
term infants

Severe erythema and 
breakdown more 
common

~30–60%
Preterm / Premature 
Infants

High stool frequency, infection, 
prolonged hospitalization, device 
exposure

During NICU stay

34–44% of 
hospitalization days 
associated with 
erythema

Up to 70% may develop 
erythema or skin 
compromise

NICU Premature 
Infants

Skin care practices, diaper type, 
cleansing routines, 
environmental factors

Highest in infants 
<12 months

Severe dermatitis 1–
24%

36–75% overall reported 
rates

Global Pediatric 
Populations
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Pediatric Skin Care: Diaper Dermatitis

• Why Rates Are Higher in Preterm Infants
– Underdeveloped stratum corneum

– Increased trans epidermal water loss

– Higher skin permeability

– Greater exposure to irritants (stool enzymes, urine)

– “Diaper dermatitis is not occasional—it is expected. Up to half of infants will experience it, 
and preterm infants are at even greater risk.”
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Assessment Pediatric Skin Care
• Comprehensive focused head to toe skin assessment
• Assessment tool
• Consider gestational age
• Causative factors: systemic, dermatological, infectious
• Assess skin color for inflammation and/or infection especially for different skin tones
• Adequate lighting  
• Cultural preferences
• What has worked or not worked in past
• Pain assessment 
• Standardized skin care protocol: What is appropriate for adults may not be appropriate 

for children
• Availability absorptive products/containment products for older children

Race To Protect: 
Pediatric Incontinence Skin Care at Full Speed

Pediatric Skin Care: Visual Tools/Algorithm

• Several reports in the literature of visual tools and algorithms; in addition to 
facility specific  

• Clinical evaluation scale for characterization of the severity of DD
– Visual digital images showing range of severity (Stamatas & Tierney 2014)

– Score 0 to 3.0 – score of 0 indication skin clear; score 3 indicates severe DD

• Diaper Dermatitis Algorithm and Scoring Tool in the Neonatal Intensive Care 
Unit (Sharp, M., 2025)
– Quality improvement project acute care hospital

– Score 0 to 4 – score 0 indicates skin clear; score 4 (see next slide)
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Figure 1.

Copyright © 2026 Wolters Kluwer. Published by Lippincott Williams & Wilkins.
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Dermatitis scoring system.

Reprinted with permission: Thank you Meredith Sharp

Figure 1.

Diaper Dermatitis Algorithm and Scoring Tool 
in the Neonatal Intensive Care Unit (NICU): A 
Quality Improvement Project

Sharp, Meredith

Journal of Wound Ostomy & Continence 
Nursing52(1):76-80, January/February 2025.

doi: 10.1097/WON.0000000000001147

Copyright © 2026 Wolters Kluwer. Published by Lippincott Williams & Wilkins. 20

Dermatitis scoring system.

Reprinted with permission: Thank you Meredith Sharp
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Skin Care
• Determine causative factor(s)
• Use gentle, non-irritating cleansers suitable for sensitive skin
• Protection of barrier function
• Prevention of skin dryness
• Avoidance of moisture in skin folds
• Exposure toxins
• Skin care should be safe, effective
• Contain ingredients that benefit the lipid and water content of the SC
• Maintain a neutral pH in skin care products to prevent irritation.
• Apply emollients regularly to keep the skin hydrated and intact.
• Monitor for signs of skin breakdown and address promptly.
• Use appropriate techniques for diapering to minimize friction and moisture.
• Educate caregivers on the importance of skin care/health.
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Pediatric Skin Care
• Cleansing

– Water alone may not remove fat-soluble impurities
– Cleanse after each stool
– Avoid over cleaning after each urine output may lead to friction and skin hyperhydration
– Avoid vigorous cleaning, gentle cleansing to reduce friction, pat dry
– Use pH balanced cleanser, soap, fragrance, preservative free, avoid “syndets”
– Wipes (may increase friction/cause irritation) vs cotton and water

• Wipes should also be free of irritants, fragrance, alcohol, preservatives
• Evidence-based research to date has found no difference between water wipes and fragrance-free 

commercial products

– Pat dry skin thoroughly
– Follow manufactures IFU and age prior to application, especially for neonates
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Pediatric Skin Care

• Skin Protection
– Protecting the skin is most important for prevention and treatment

– Assist with decreasing skin exposure to moisture and irritants; while protecting 
and/or skin healing

– May include dimethicone, low percentage of zinc oxide or petrolatum

– Apply each time diaper is changed after cleansing

– Apply according to manufactures guidelines; ✓ if product is applied thick or thin layer 
and how to remove product

– Follow manufactures IFU and age prior to application 

Pediatric Skin Care

• Absorptive diapers/pads
– Superabsorbent diapers wick moisture away form skin

– Diapers with superabsorptive polymers and a breathable outer layer may aid in DD 
prevention (Babu, M, Tandur, B., et al.2015)

– Dye free diapers to avoid allergic reaction

– ? Evidence cloth vs disposable diapers more effective 
• Neonates using cloth diapers vs disposable were found to have a higher risk of sepsis 

(Babu, M, Tandur, B., et al.2015)

– Consider cost and cultural beliefs/practices
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Pediatric Skin Care 

Dimethicone

• Silicone-based polymer, gentle, non-irritating, and effective skin protectant to treat 
diaper rash, soothe dry/chapped skin, 

• Acts as emollient and occlusive  sealing  in moisture to prevent TEWL (evaporation 
of moisture) and friction 

• Acts as a breathable protective barrier keeping skin hydrated 

• Helps to shield the skin from environmental irritants.
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• Emollients - enhance the barrier function of skin, restore skin integrity to areas of 
dry and/or cracking skin, and helps to minimize TEWL

• Some emollients may impair the acid mantle and function of skin barrier  

• In developing countries, a clear benefit has been seen where preterm infants are 
traditionally massaged with sunflower seed oil or coconut oil

• Salsbury et. Al (2023) – Coconut oil (CO) did not prevent DD in NICU infants, and 
advise parents CO may not protect against DD

• Petroleum-based emollients have been discouraged due to some studies showing 
increased rates of infection in extremely preterm infants
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• Treatment varies amongst the literature

• Assess degree of skin tissue involvement related to DD
– Intact

– Erythema

– Denuded

– Denuded with evidence of candida
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• Treatment 
– Thick paste barriers

– Hydrophilic paste
• Carboxymethylcellulose – adheres to wet weepy skin 
• Creates a moist wound healing environment

– Crusting – pectin-based powder in conjunction with cyanoacrylate

– Pure Hypochlorous Acid

– Polymer-cyanoacrylate barrier
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Pediatric Skin Care

• Pure Hypochlorous Acid – sting free, non cytotoxic solution for cleansing, 
irrigating, moistening, debriding, and removing foreign materials, including 
microorganism from different wound types (e.g. Moisture associated skin 
damage/IAD, pressure injuries, non-intact skin

• Applied to skin by soaking gauze with solution and placing on skin for a period 
of prescribed minutes, then pat dry

• Follow with prescribed treatment for DD/ICD

• Follow manufactures IFU and age prior to application 
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Pediatric Skin Care
• Polymer-cyanoacrylate barrier no sting-based skin for damaged or at-risk skin, 

related to moisture
– Adheres to wet or weepy skin 
– Ease of application, allows the protectant to be applied easily and aids in rapid film 

formation
– Octyl Cyanoacrylate: An adhesive/resin that forms the durable barrier that sticks to skin.
– Acrylic Tetrapolymer: A film-forming polymer that enhances the strength of the barrier.
– Can protect skin for up to 7 days
– Does not cause burning to the skin
– Breathable, waterproof; allows moisture vapor to escape while blocking stool, urine, on 

intact and damaged skin
– Available in a pad, wand or spray
– Follow manufactures IFU and age prior to application 
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DD accompanied with Candida Albicans

• Contributing factors to the development of candida albicans:
– Little to no air circulation on the skin.

– Urine or stool touching skin for long periods of time (overnight).

– Diaper material rubbing on skin repeatedly.

– Side effect of taking antibiotics or receiving them from a breastfeeding mother.
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DD accompanied with Candida Albicans

• Signs and symptoms
– Skin that is bumpy (pimples), shiny, cracked or oozy with a deep red or purple tone. Skin that 

is dry, scaly or smooth with a light pink to purple tone.

– Appears on skin folds near the groin, legs and genitals, buttocks. 

– Rash could be in several, smaller spots along the diaper region. Rash is in one spot along 
the diaper region.

• Treatment
– Topical antifungal

– Antifungal combination antifungal and zinc based

– Application for 14 days

Race To Protect: 
Pediatric Incontinence Skin Care at Full Speed

• Caregiver Education 
– Involve caregiver in plan of care

– Allow family members to provide care as appropriate                 helps in transition to 
home

– Avoid mixing of products

– Consider cost

– Consider cultural preferences
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• Consensus in literature lack of consistent and effective measures for prevention 
and management of DD

• Most of the research for DD has been done on the neonatal population

• Literature  supports having an evidence-based structured/standardized skin 
care protocol to promote healthy skin, prevention and treatment of DD

• Development of evidence-based visual tools/algorithms to assess severity of DD

• Staff / caregiver education 
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What We Do Know

• Gentle cleansing

• Protection of barrier function

• Prevention of skin dryness

• Avoidance of moisture in skin folds

• Exposure toxins

• Prevention of trauma and promote normal skin development

• Skin care should be safe, effective, inexpensive and free from fragrances and 
sensitizing agents

• Contain ingredients that benefit the lipid and water content of the SC

Case Study

• To Be presented at conference if time allows
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