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ABSTRACT

Skin breakdown occurs when one or more layersetkin have been disrupted
(McLane et al., 2004; National Pressure Ulcer AdmgsPanel, 2007). While some
literature uses the terms skin breakdown and presgdaer interchangeably, these are
actually two distinct conditions and pressure d@e encompassed in the definition of
skin breakdown (Kuller, 2001; Lund, 1999; Suddabgle 2006). The consequences of
skin breakdown in the pediatric population canudel increased cost of treatment,
infection, increased morbidity and mortality as & psychological consequences from
resulting alopecia or scarring (Schindler, 2010tl6gk & Maylor, 2004). Development
of skin breakdown has also been associated witkeased morbidity, increased length of
stay, and higher costs of care (McCord et al., 2004

Prevention of skin breakdown can be accomplishetthéyise of barriers and
specialty surfaces. Barrier protection is achievedhe use of preparations, such as zinc
oxide, petrolatum-containing compounds, and alcdted barrier films, and also by the
application of transparent film and hydrogel dregsi(Atherton, 2004; Atherton, 2005;
Baharestani, 2007; Campbell et al., 2000; Lund.e@01). Surfaces can be useful in
the prevention of skin breakdown by aiding in th&rdbution of pressure and decreasing
moisture, and can also be used to aid in temperatuntrol for some patients (Norton,
Coutts, & Sibbald, 2011). The PICO format questised to guide this project is: For
patients in Pediatric Intensive Care Units, is ieaqprotection or use of specialty surfaces

more effective at preventing skin breakdown?
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CHAPTER |
BACKGROUND
The skin is the largest organ in the body and aaisolor approximately 20% of
the body’s weight (Nicol, Huether, & Weber, 200@he main functions of the skin are
to serve as a barrier from the outside environragatnst bacteria, chemicals, and
physical forces (Nicol, Huether, & Weber, 2006) priotects the body from invasion by
microorganisms that can lead to infection, damagen fultraviolet rays, the stress of
mechanical forces, and loss of body fluids. Tha skso helps in the production of
Vitamin D, which aids in the absorption of calciamd phosphate, and regulates body
temperature (Nicol, Huether, & Weber, 2006). Shkiegrity, or skin intactness, is an
important factor is the skin’s ability to perforts functions, especially protecting against
infection (Lio, 2011).
Anatomy of skin
The skin has three layers: the epidermis, the dgramd the subcutaneous tissue.
The epidermis, the outermost layer of the skicpimposed of basal cells, keratinocytes,
and three types of branched cells: melanocyteppresble for synthesizing pigment,
Langerhans cells, which are involved in the immresponse of the skin, and Merkel
cells, which do not have a clearly defined functidihe outermost layer of the epidermis
is the stratum corneum. The dermis is composedmhective tissue and also contains

histiocytes, macrophages that digest productsflanmmation, and mast cells, which



manufacture and release histamine and heparinveNgrdings which receive signals
translated into sensations of touch and pressereantained in the dermis and the
subcutaneous tissue. The innermost layer of timecsitains sebaceous and apocrine
glands that produce sweat and cool as well asefit that help insulate the body (Habif,
2010).

While the functions of skin remain basically thengaover the lifespan, there are
several important structural differences in infarghd children’s skin that can affect skin
integrity (Lio, 2011). Skin of infants and childréas a higher overall water content and
is able to absorb and lose water faster than a#int resulting in more fragile skin
surface (Lio, 2011). The increased water contksat eans that infants especially
absorb topical preparations such as lotions andaakahs faster than adults, resulting in
the need for more careful consideration when ushegnicals that could be potentially
harmful or the need to apply topical preparatiars different frequency than adults to
achieve similar results (Kuller, 2001; Lio, 201Neonates and premature infants have a
thinner stratum corneum and fewer fibrils connegtime epidermis to the dermis,
resulting in an increased risk for injury from plogd forces (Kuller, 2001).

Overview of Skin Breakdown

Skin breakdown has occurred when one or more lafdrse skin have been
disrupted (McLane, Bookout, McCord, McCain, & Je$tan, 2004; National Pressure
Ulcer Advisory Panel, 2007). Skin breakdown hasnbaefined as a “change to intact
skin” and includes all indications of skin disrugstiincluding non-blanchable erythema,
abrasion, and mild to extensive wounds (Suddabgnd3g & Facteau, 2006, p. 157).

While some literature used the terms skin breakdamdchpressure ulcer interchangeably,



these are actually two distinct conditions and swes ulcers are encompassed in the
definition of skin breakdown (Kuller, 2001; Lund99; Suddaby et al., 2006).
Disruption in skin integrity can lead to infectiand injury of underlying structures
(McLane, et al., 2004).

Hospitalization and severity of illness have beganiified as two major risk
factors for skin breakdown in children (McLane ket 2004). Children with severe
illnesses or injuries who are at risk of immineaath have been cared for in a Pediatric
Intensive Care Unit (PICU; Epstein & Brill, 2005¢€Xola, Clark, Freed, Bratton, &
Davis, 2005). Typically, PICUs have managed compbee for patients from shortly
after birth to age 18 (Odetola et al., 2005). Egmay as a subspecialty in the 1960s,
PICUs were created as a result of recognitionghtient care outcomes are improved
when children are cared for by a specialized teamseparate area from adult patients
(Epstein & Brill, 2005). Following the initiatioaf Pediatric Intensive Care as a
subspecialty, the creation of PICUs has grown bothe United States and
internationally, with approximately 350 units ireth).S. and hundreds more worldwide
(Odetola et al., 2005). Because of the increasedical complexity and comorbidities,
patients admitted to PICUs have been placed at@rased risk of skin breakdown with
an even greater risk associated with younger addoager length of stay (Schindler,
2010; Schindler, Mikhailov, Kuhn, Christopher, CawyRidling...& Simpson, 2011).

In a prospective cohort study in a PICU, a higlt of mortality was associated with

the development of skin breakdown and redness {8l 2010).



Types of Skin Breakdown

The literature has identified three major typesloh breakdown— moisture
injury, mechanical injury, and pressure injury (kw) 2001; Lund, 1999; McLane et al.,
2004). Because of the structural differences efskin in infants and children, distinct
differences in the manifestations of skin breakdawpediatrics as compared to the adult
population have been identified (Baharestani, 2003;ane et al., 2004).

Moisture injury

Moisture has caused skin breakdown by increasinggability and decreasing
its barrier function (Zulkowski, 2012). Skin bremkvn caused by moisture has most
commonly manifested in children as diaper derngtan inflammation of the skin as a
result of irritation caused in diaper-wearing irtkaand children (Vernon, Brady, & Starr,
2009). Moisture has also led to skin breakdowskin folds, such as the neck, especially
when medical devices such as braces or splits Ihese in place (Baharestani, 2007).

Moisture-related skin breakdown has been classifiextwo distinct subtypes:
irritant diaper dermatitis (IDD) and breakdown tethto medical devices (Atherton,
2004; Noonan, Quigley, & Curley, 2006). IrritaniaPer Dermatitis has been classified
as one of the most common dermatological condits@es in neonates and children
(Jordan, Lawson, Berg, Franxman, & Marrer, 1986pmm et al., 2006). It has occurred
as a result of the wearing of diapers, which hdddeskin wetness and an alteration in
the skin pH in the perineal area (Atherton, 200dohan et al., 2006). Prolonged
wetness has resulted in softening, or maceratioheostratum corneum, leading to
weakening of the integrity of the skin and makihmore susceptible to breakdown as a

result of friction and local irritants (AthertonQ@4; Zulkowski, 2012). The initial



presentation of IDD has included erythema (redn@s#ammation, and papules (Jordan
et al., 1986; Vernon et al., 2009). With repeaegdosure to moisture and friction and
without intervention, IDD has progressed to skiedidown and has been complicated
by infection with viral, bacterial, or fungal ager{Habif, 2010; Vernon et al., 2009).
Irritant Diaper Dermatitis has been a very commamndition with reported rates among
hospitalized neonates and children of up to 42% @Bastani, 2007; Noonan et al.,
2006). Risk factors for IDD have included oralibigttics, an alteration in stool or urine
content or pattern, and gastrointestinal surgiocat@dures (Jordan et al., 1986; Noonan
et al., 2006; Visscher, 2009). Tactics for preiwendf IDD have included increased
frequency of diaper changes, gentle cleansing ndstlemd the use of barrier creams and
preparations (Baharestani, 2007; Heimall, Storési]é8, & Davis, 2012; Jordan et al.,
1986; Lund, 1999; Mack, 2010).

Moisture has also contributed to skin breakdowatirer areas on the body other
than the perineum, especially in the presence dficakdevices such as cervical collars,
casts, or splints (Black, Buderer, Blaylock, & Hoga998; Webber-Jones, Thomas, &
Bordeaux, 2002). This type of injury has oftenrbekassified as a pressure injury
because of the involvement of the medical devickldtte research has been done on the
role of moisture alone in skin breakdown other teper dermatitis.

Mechanical injury

Skin breakdown as a result of trauma from oppofinges has been classified as
mechanical injury. In hospitalized children, ttype of injury has most often resulted
from medical intervention (Habif, 2010; McLane &t 2004; National Pressure Ulcer

Advisory Panel, 2007), such as stripping of the skie to adhesive removal. Adhesives



have been used frequently to secure medical desigdsas intravenous catheters,
endotracheal tubes, monitors, and other typeswteg (Lund, 1999). Removal of
adhesives without proper precautions has been shmdamage the outermost layer of
the skin and result in skin breakdown (Kuller, 200Ddnd, 1999; Lund, Kuller, Lane,
Lott, Raines, & Thomas., 2001). This type of igjhias been classified as epidermal
stripping and has been the primary cause of slaakatown in Neonatal Intensive Care
Units (NICU; Baharestani, 2007; Gordon & Montgomet996; Kuller, 2001; Lund,
1999).

Epidermal stripping has been seen more often imates and infants but can
occur in any age patient. Stripping can lead soalnfort and scarring and has been
associated with an increased risk of morbiditynnmiuno-compromised or low birth-
weight (LBW) infants (Lund, 1999; Lund et al., 2001n younger neonates and infants,
skin tears have most often occurred on the extresnithe front and back of the trunk,
and the face, particularly the nose (Lund et &l012 Zollo, Gotisha, Berens, Schmidt, &
Weigl, 1996). The prevalence of epidermal strigpais a result of adhesion removal in
hospitalized children has been estimated to bed®stv8 to 17% in hospitalized children,
although few studies have been done to examinesgug (McLane et al., 2004; Noonan,
et al., 2006).

Prevention of skin tears has been accomplishedingalcohol-free skin barrier
preparations, such as 3M™ No Sting Barrier Filnother pectin-containing compounds
(Campbell, Woodbury, Whittle, Labate, & Hoskin, 20@ordon & Montgomery, 1996).
Consistent use of a barrier compound has been dgmted to help form a protective

barrier against irritation and should be appliegdmtio any adhesive placement (Campbell



et al., 2000; Gordon & Montgomery, 1996). In auihf use of a padded surface or
splint, such as an arm board, to secure devicesat®f tape has decreased the risk of
epidermal stripping by reducing the use of adhes{idaharestani, 2007).

Pressure injury

Increased pressure on an area of skin, due to $togsture or medical devices,
has resulted in decreased blood or oxygen suppghetskin and has resulted in skin
injury that is called a pressure ulcer (Nationad3ure Ulcer Advisory Panel, 2007). A
pressure ulcer occurs as a consequence of unmelpessure that has resulted in damage
to underlying tissue (Nicol & Huether, 2006).

Pressure ulcers are widely researched topics iadb# population, but emerging
research has shown that these are a concern pethatric population as well (Baldwin,
2002; Bernabe, 2012; Butler, 2006; Kottner, WilhdDassen, 2010). While rates of
pressure ulcers in the pediatric population diifiethe literature, some studies have
shown a prevalence of up to 27% in a PICU (Agar@&ssen, Larsen, Tofil, Hayes,
Sullivan...& Sharek, 2010; Schindler et al., 2010y children, pressure ulcers have
most often been found in different anatomic areasompared to adults (Baharestani,
2007; McLane et al., 2004; National Pressure Ukzrisory Panel, 2007). Pediatric
patients in the supine position have been mosdlylikkedevelop pressure ulcers on the
occiput, sacrum, and scapula (Baharestani & Ra#{i07; Willock & Maylor, 2004). In
the adult population, pressure ulcers have typidadken considered to be a result of
pressure exerted by bony prominences; howeverciedlyan hospitalized children,
pressure injuries have also occurred as a resatirapression between medical device,

other objects, or braided hair and the skin (Di&oRatliff, 2011; McLane et al., 2004).



One study has estimated that approximately 509 pfessure ulcers in hospitalized
neonates and children can be attributed to medmabment and devices (Willock &
Maylor, 2004). Medical equipment that has beeo@ated with pressure injuries
includes blood pressure cuffs, pulse oximetry psobracheostomy securement devices,
nasal cannulas, nasal and mask CPAP devices, ardf)@asts, splints, cochlear
implants, and cervical collars (James, Daniel, Richd, & Papsin., 2004; Webber-Jones
et al., 2002; Willock & Maylor, 2004; Zollo et all996). Medical devices such as
cervical collars, securement devices, and casts éaerted pressure on the skin and trap
moisture, which has also led to development ofquessulcers (Webber-Jones et al.,
2002; Willock & Maylor, 2004).

Much research has been done on pressure ulcadulits; however, it has
consistently been recognized that risk factorskan breakdown are different in the
pediatric population (Schindler et al., 2011).tHe adult population, research has
identified four major factors that contribute t@ ttlevelopment of pressure ulcers —
pressure, shearing forces, friction, and moistilieq] & Huether, 2006). The most
widely used pressure ulcer risk assessment saapethatrics, the Braden Q scale, was
adapted from the adult pressure ulcer risk assegssnale, the Braden scale, in an
attempt to standardize risk assessment in the pied@pulation (Quigley & Curley,
1996). While the Braden Q scale identifies risktdas for pressure ulcers occurring as a
result of pressure exerted by bony prominencesjitjterate of pressure injuries from
medical devices has necessitated further assestyém pediatric nurse (Quigley &
Curley, 1996; Willock & Maylor, 2004). Identifiesk factors for pressure ulcers in the

pediatric population have included extrinsic fast@uch as pressure, friction/shear, and



moisture, and intrinsic factors, such as impairettition, obesity, infection, immobility,
anemia, and decreased perfusion (Baharestani 8fR2007; Gallagher, 2002).

The risk factors for pressure ulcers have alsolapped with factors that increase
the risk of epidermal stripping and diaper dernmsatitmoisture, friction, and pressure.
When considering methods of prevention, the abditg practicality to modify these
basic factors should be considered.

Prevention of Skin Breakdown

Prevention of skin breakdown has been accompliblgetle use of barriers and
specialty surfaces. Barrier protection has bedéireaed by the use of preparations, such
as zinc oxide, petrolatum-containing compounds,aodhol-free barrier films, and also
by the application of transparent film and hydrodssings (Atherton, 2004; Atherton,
2005; Baharestani, 2007; Campbell et al., 2000dLeiral., 2001). The goal of applying
barrier preparations has been to reduce frictiotherskin by providing an extra layer
between the skin and the offending substance, asicilhesives or urine and feces in
incontinent patients (Atherton, 2004; Atherton, 20Gordon & Montgomery, 1996).
Barrier preparations come in several different farniraditionally, barrier preparations
containing zinc or titanium oxide have been usetidat and prevent IDD; however,
many of these preparations have been shown toravitie an effective barrier
(Atherton, 2004; Atherton, 2005). Talcum powdéspaa product traditionally used to
prevent IDD, has been demonstrated to offer nceptmin to the skin and can be
extremely abrasive (Atherton, 2004).

The use of alcohol-free pectin barrier preparatioas been demonstrated to

decrease the risk of epidermal stripping and didpematitis, especially in the neonatal



and infant populations (Baharestani, 2007; Campdedl., 2000; Gordon &
Montgomery, 1996; Lund et al., 2001). Producthsas 3M™ Cavilon No Sting Barrier
Film (NSBF), Skin Prep® (Smith & Nephew United Inepd Liquid Barrier Film®

(LBF) ‘no-sting’ barrier wipes have been made inhblquid form and as a single-
package wipe (Admiraal & Baatenburg de Jong, 2@&npbell et al., 2000; Lund et al.,
2001; Voegeli, 2007). In two randomized trialsthopinc oxide oil and 3M™ Barrier
Film were shown to be effective in preventing amating skin breakdown in incontinent
adult patients; however, due to a decreased freyugiradministration and nursing time
involved, the 3M™ Film was shown to be more co&tative (Admiraal & Baatenburg
de Jong, 2004, Bliss, Zehrer, Savik, Smith, & Hedftl 2007). The effectiveness of zinc
oxide has also been demonstrated in a randomir&datltrial in the adult population.

In this study, zinc oxide was combined with a pletxam-based formulation and was
administered via a disposable diaper with the pcbdaing embedded in the fibers of the
diaper (Baldwin, Odio, Haines, O’'Connor, Engleh&rt,ane, 2001).

Transparent dressings, such as tegaderm™, anddetdiressings have also been
used to prevent skin breakdown by decreasing dnabin specific areas of the body
(Quigley & Curley, 1996). Transparent dressingsehaften been used in the
management of Stage | pressure ulcers to prevahefulamage, and Stage Il ulcers are
often managed with hydrocolloid dressings (Quidte@urley, 1996). Overall, barrier
preparations have been shown to be effective ingmteng epidermal stripping, diaper
dermatitis, and pressure injuries in the pedigtopulation (Admiraal & Baatenburg de

Jong, 2004; Atherton, 2004; Atherton, 2005; Camipddedl., 2000; Lund et al, 2001).
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Specialty surfaces have been an important adjartbe prevention of skin
breakdown. Surfaces have been useful in the ptieweof skin breakdown by aiding in
the distribution of pressure and decreasing mastamd have also been used to aid in
temperature control for some patients (Norton, @o@t Sibbald, 2011). The National
Pressure Ulcer Advisory Panel has defined a supofdce as “a specialized device for
pressure redistribution designed or managememgsfd loads, micro-climate, and/or
other therapeutic functions” (National Pressureedidvisory Panel Support Surface
Standards Initiative, 2007, p. 1). Many differges of specialty surfaces have been
used, including reactive and active support sudalsat have the capability to change
load distribution properties, non-powered or powleserfaces, overlays, and mattresses
(National Pressure Ulcer Advisory Panel Supporfsar Standards Initiative, 2007).

The goals of using a therapeutic specialty surfese been reducing moisture by
increasing airflow, reducing friction and sheariagd reducing or relieving pressure on
body surfaces (Butler, 2006; National Pressure tAckv/isory Panel Support Surface
Standards Initiative, 2007). Therefore, use ot&dy surfaces has been useful in
preventing all types of skin breakdown — mechanicalisture-related, and pressure
injuries — because moisture and pressure haveibeetified as risk factors for all types
of breakdown. While it has been well-documented groper positioning has played a
role in the prevention of skin breakdown as a tesiybressure injury, studies have found
that even with correct positioning methods, a sgigcsurface may still be needed to
prevent injury (McCord, McElvain, Sachdeva, Schwaét Jefferson, 2004; Norton et
al., 2011). In addition, some unstable and ciiiyal patients have been unable to be

repositioned frequently and have benefitted fromatdition of a specialty surface to
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decrease pressure on bony prominences (Butler, Z0fty, Quigley & Lin, 2003;
Curley, Thompson, & Arnold, 2000).

A task force at Children’s Hospital, Boston, haaleated pressure reduction and
pressure relief mattress overlays and has detedninat pressure ulcers were either
prevented or improved in patients using the devi@esgley & Curley, 1996). There are
many products available, but the majority of thegsdaces have been designed for adult
use and are ill-suited for the pediatric populafdfillock & Maylor, 2004). Limited
research has been available for the pediatric atipul, but studies that have been
completed have shown encouraging results for thetispecialty surfaces in the
prevention of skin breakdown (Butler, 2006; Curi\al., 2003; Garvin, 1997; Quigley
& Curley, 1996).

Significance of the Problem

As established by the American Nursing Associatsim care has been a nurse
sensitive outcome measure (Montalvo, 2007). Sieiselated to skin care have been
reported in the National Database of Nursing Quéatdicators, and many regulating
bodies have recognized the need for consistendgli=nt skin care, including the Joint
Commission and the Institute for Healthcare Improgat (National Pressure Ulcer
Advisory Panel, 2007; U.S. Department of Health Hadhan Services, Agency for
Healthcare Research and Quality, 2010; U.S. Demattiof Health and Human Services,
National Institutes of Health, Centers for Medic&r®edicaid Services, 2012).

The consequences of skin breakdown in the pedlipdpulation have included
increased cost of treatment, infection, increasetbidity and mortality as well as

psychological consequences from resulting alopacsarring (Schindler, 2010;
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Willock & Maylor, 2004). Development of skin breddwn has also been associated
with increased morbidity, increased length of semd higher costs of care (McCord et
al., 2004). While the cost per episode of skirmkd®wn has been difficult to quantify
due to the paucity of research on the topic, esgdeatve estimated that annual costs
related to diaper dermatitis in the United Statesparoximately 10 million dollars, and
the cost of a single pressure ulcer in an aduiepatan exceed $70,000 (McLane et al.,
2004; U.S. Department of Health and Human Servidgency for Healthcare Research
and Quality, 2010).

In 2011, pressure ulcers in the pediatric poputat#ere named a composite
guality indicator by the Agency for Healthcare Resé and Quality (AHRQ), and were
identified as a safety indicator starting in 20@uality indicators composed by the
AHRQ have been used to monitor healthcare qualiey tme in regions and nationally
(U.S. Department of Health and Human Services, Agéor Healthcare Research and
Quality, 2010). The AHRQ has been recognizedlaader in pediatric patient safety
and is a federal authority in patient safety andligpiof care (Lacey, Smith, & Cox,
2008). The Centers for Medicare & Medicaid Sersibave defined pressure ulcers as
hospital-acquired conditions, an indication thagsure ulcers “could reasonably have
been prevented through the application of eviddraseed guidelines” and ulcers
categorized as stage lll or higher are a non-reisdhle healthcare condition because
they are deemed to be a result of negligent car®. (Department of Health and Human
Services, National Institutes of Health, CenterdMedicare & Medicaid Services,

2012).

13



Purpose

The purposes of this project are to (1) reviewdtientific literature concerning
skin breakdown in pediatric patients, particulanyacutely ill, hospitalized children, (2)
analyze the literature regarding the use of bapietection and specialty surfaces as they
relate to the prevention of skin breakdown, (3edaine the most effective method of
preventing skin breakdown in the critically ill pattic population, and (4) determine the
best practice protocol for the prevention of skiedkdown in critically ill pediatric
patients.
PICO Question and Definitions

The PICO format question used to guide this pragdtor patients in PICUs, is
barrier protection or use of specialty surfacesenadfective at preventing skin
breakdown? The definitions used for this projeetas follows.

1. Patients: An individual ages 1 day to 21 yearsivaog medical care or
treatment in a Pediatric Intensive Care Unit (Pasie2012).

2. Pediatric Intensive Care Unit (PICU): A high-acuitiyit in the hospital
typically caring for patients ages 1 day to 21 gahat manages care for
individuals with critical injuries or illnesses wilame at risk of imminent death
(Agarwal et al., 2010; Epstein & Brill, 2005; Odktpet al., 2005)

3. Skin breakdown: a change to intact skin and indualkindications of skin
disruption including non-blanchable erythema, abrgsand mild to extensive
wounds (Suddaby et al., 2006). Essentially, skeakdown is a disruption in

skin integrity.
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. Skin integrity: Intactness of the integumentarytegs Skin integrity allows
unimpeded function of the skin to serve as a bafroen the outside
environment against bacteria, chemicals, and phl&cces (Nicol, Huether,
& Weber, 2006).

. Epidermal stripping: A type of skin breakdown reig from mechanical
trauma. Most often occurs as a result of remof/adbesives without proper
precautions which can damage the outermost layérecdkin (Kuller, 2001;
Lund, 1999; Lund et al., 2001).

. Irritant Diaper Dermatitis (IDD): A type of skin @&akdown occurring as a
result of the wearing of diapers and incontinemd@ch lead to skin wetness
and an alteration in the skin pH in the perineabarProlonged wetness
results in softening, or maceration, of the stratameum, which can lead to
weakening of the integrity of the skin, making ibra susceptible to
breakdown as a result of friction and local irrta(Atherton, 2004; Noonan
et al., 2006).

. Pressure ulcer: Skin breakdown resulting from aehese in blood flow and
tissue perfusion that occurs as a consequenceeliered pressure and
results in damage to underlying tissue (Nicol & Hhee, 2006).

. Barrier protection: A method of preventing skinditdown accomplished by
the use of preparations, such as zinc oxide, @tnol-containing compounds,
and alcohol-free barrier films, and also by theligpgion of transparent film
and hydrogel dressings (Atherton, 2004; Athert@93 Baharestani, 2007;

Campbell et al., 2000; Lund et al., 2001). Thel gdbapplying barrier
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preparations is to reduce friction on the skin byviding an extra layer
between the skin and the offending substance, asicahesives or urine or
feces in incontinent patients (Atherton, 2004, Atbe, 2005).

9. Specialty Support Surfaces: The National PressicerlAdvisory Panel
defines a support surface as “a specialized ddeicgressure redistribution
designed for management of tissue loads, microatémand/or therapeutic
functions” (National Pressure Ulcer Advisory PaBapport Surface
Standards Initiative, 2007, p.1A method of preventing skin breakdown by
reducing or relieving pressure on the skin. Thalgjof using a therapeutic
specialty surface, such as a mattress, overlaygaattled arm board, or gel
pad, are to reduce moisture by increasing airfleduce friction and
shearing, and reduce or relieve pressure on batdiyces (Butler, 2006;
National Pressure Ulcer Advisory Panel Support&@fStandards Initiative,
2007).

Summary

Skin breakdown has been a prevalent conditioheratutely ill pediatric
population. While the terms skin breakdown andguee ulcers have historically been
interchangeable, skin breakdown encompasses selstiatt types of injury (Kuller,
2001; Lund, 1999; Suddaby et al., 2006). Littlee@rch has been done on the critically
ill pediatric population to determine risk fact@nsd effective prevention tactics, and
current protocols used for assessment, preverdgimhireatment rely on extrapolated data
from the adult population (Baharestani & Ratlif@@®; Gallagher, 2002). The

consequences of skin breakdown have included isecemorbidity, increased length of
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stay, and higher costs of care as well as psycleabgonsequences for the patient from
scarring or alopecia (McCord et al., 2004). Bamptection and specialty surfaces have
been two categories of prevention that have shawmise in preventing the occurrence
of skin breakdown (Atherton, 2004; Atherton, 20B&harestani, 2007; Baharestani &
Ratliff, 2007; Butler, 2006; Campbell et al., 2000Nnd et al., 2001). The outcome of
this project is to determine the best practicequol for the prevention of skin

breakdown in the Pediatric Intensive Care patiepubation.
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CHAPTER I
LITERATURE ANALYSIS

This chapter describes the process of developi@gearch criteria, searching the
literature, and then the development of the eviddable. The final section of the chapter
presents the literature analysis.

The Search Process

The initial literature search used to formulate BR€O question for this project
was completed using the search terms “pediatrit si@akdown” and “pediatric skin
care” in abstracts. After completing a primaryrsbaand formulating the PICO question,
additional searches were completed using numeratabdses and a variety of search
terms to ensure completeness of results. A fydlanation of terms and databases is
shown in Appendix B. All terms are presented wité total number of results first
followed by the number of relevant results (regrétsevant).

Limits were set on all searches to select litempublished in the English
language because | am unable to read other langu&pveral articles were chosen that
were translated from other languages. The datgeraalected for this project was 1995
to 2013. This range was selected to attempt torapass all modern literature related to
the topic and because few articles were identifietthe primary search with a publication

date before 1995.
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The Cumulative Index for Nursing and Allied Healikerature (CINAHL)
database, the Cochrane Library database, PubMedptnna Briggs Institute, and the
National Guideline Clearinghouse were searchedjusinltiple combinations of search
terms. In both the CINAHL and PubMed databasesmcbes were limited to terms found
in the abstract of the paper in order to yieldrtiest relevant results. No relevant results
were identified from the Cochrane Library databasom the Joanna Briggs Institute.

The National Guideline Clearinghouse, which hasibmempiled by the US
Department of Health and Human Services, was sedrchidentify any guidelines
currently in place that are related to the stughycto Two possible resources were
identified from this database, but further examorabf the guidelines led to exclusion of
both. One guideline dealt exclusively with the ma&tal population with limited potential
for extraction of results to the general pedighopulation (Association of Women'’s
Health, Obstetric, and Neonatal Nurses, 2007). dther guideline discussed pressure
ulcer prevention and treatment and provided gemec@mmendations based on a broad
population. After reviewing the resource, the mi&yaf the recommendations proposed
dealt with the adult population and results wereappropriate to generalize to the
pediatric population (Institute for Clinical Systedmprovement, 2010).

Literature was selected for use by evaluatingalsuwance to skin breakdown in
hospitalized pediatric patients. Abstracts werdu® evaluate whether articles were
related to the study topic. Articles were exclutdeded on not being relevant to the
target population (pediatrics) or not being relétedne of the study topics (barriers or
surfaces). After an initial scan of the abstractety-five articles were selected for

further examination. Articles dealing with surfgm®tection for skin breakdown in the
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adult population were excluded because researchhmagn many differences in
adequacy of surfaces for pediatric patients. Bsegediatric patients have different
weight distributions and lower body mass, surfatesgned for adult use have been
shown to be inadequate for pressure reductionisrpibpulation (Bostrom, Mechanic,
Michelson, Grant, & Nomura, 1996; Brown, 2001; Ga+®lolina, Balaguer-Lépez,
Torra i Bou, Alvarez-Ordales, Quesada-Ramos, & \esdriano, 2012; Hardin, Cronin,
& Cahil, 2000). Articles on barrier protectionboth the adult and pediatric population
were included for analysis, although it is uncle@ether all of the barrier protection
methods will be useful in the younger neonatal pediatric populations (Admiraal &
Baatenburg de Jong, 2004; Campbell et al., 200@gEth, Waring, Alexander,
Greenwood, & Callaghan et al., 2005). Studies élatusively examined incontinence
associated dermatitis (IAD) were excluded becalisetérm deals exclusively with
diaper dermatitis in the adult and geriatric popatg and there are numerous differences
between the skin structures of the pediatric pdmriaversus the geriatric population
(Atherton, 2004; Baharestani, 2007; Baldwin et2001; Heimall et al., 2012; Nield &
Kamat, 2007). Studies pertaining to the develogroéatopic dermatitis (eczema) were
also excluded because this condition is thougbgtgenetically based and, therefore,
does not affect the general pediatric populatioork@ Danby, 2009). From the original
articles selected for secondary examination, eeghteere considered to be strongly
related to the study topic and were selected falyars.
Analysis

This section discusses the method for analysis ustils study. Literature was

rated using the hierarchy of evidence system detail the Scottish Intercollegiate
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Guidelines Network (SIGN; Scottish Intercollegi&@aidelines Network, 2011). The
SIGN criteria have been adopted for use in thidystand a summary of the SIGN
guidelines are presented in Appendiofthis paper. The hierarchy ratings and general
summaries, limitations, and conclusions are preskint an evidence table format. A
summary of each article selected for inclusionleafiound in Appendix C.

Rating of the Literature

Three studies were rated as 1+ according to thé&®i@Geria -- two randomized
controlled trials (RCTs) and one systematic reved\WRCTs (Baldwin et al., 2001,
Heimall et al., 2012; Hoggarth et al., 2005). tindy by Baldwin et al. (2001), three
separate independent, blinded, randomized clitizd$ were conducted to determine the
benefits of a disposable diaper designed to coatisly deliver a zinc oxide and
petrolatum-based formulation to the skin. Thislgtwas considered to be high quality
because of the multiple randomized trials condubgethe researchers (Baldwin et al.,
2001).

In a systematic review of literature and synthdsemall et al. (2012) presented
recommendations for the standardization of thenreat and prevention of IDD.
Heimall et al. (2012) used the rating criteria disd by Melnyk and Fineout-Overholt
(2011) to analyze 82 articles dealing with IDD.lI&wing this analysis, the authors were
able to determine an evidence-based practice goatiat was then implemented at their
hospital (Heimall et al., 2012). After implememtat of the new guidelines, prevalence
rates of IDD were reassessed dropped from 24% %@ dflinpatient pediatric patients

over a two year period (Heimall et al., 2012).
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The final article that was rated as 1+ was a shydiloggarth et al. (2005) in
which a team of researchers examined the barrgeskin hydration properties of six
skin protectants in a controlled, three-phase stmhglucted at a research facility. The
study included both a positive (glycerin) and nagatontrol (bare skin). While there
was a small sample size (N=18), the high amougbnfrol and objective testing done by
the research team earned this study a grade dfidggarth et al., 2005).

Three studies were rated as 2+ according to thé&®i@Geria. In a study by
Admiraal & Baatenburg de Jong (2004), a prospectwnelomized study compared the
use of either 3M™ Cavilon NSBF versus zinc oxidaropatients with moderate skin
damage from incontinence. While it was a randothizial, the limitations of the study
included small sample size (N=40), isolated clihioaation, and possible sample bias
since all patients selected for the study alreaty/hoderate skin damage (Admiraal &
Baatenburg de Jong, 2004).

In another study also rated as 2+, an evaluati@MVoM NSBF was completed to
determine if the barrier film reduced redness, pné®d or reduced maceration, assisted
in dressing adhesion, and/or had any adverse sftecthe patient (Campbell et al.,
2000). Selection of patients to receive the 3SM™BNSvas not random and was done by
using an algorithm developed by the researchehe 3M™ NBSF was not compared to
any other products in this study (Campbell et20Q0).

The final study that was rated as 2+ was a desggiptultisite study with a large
sample (N=5346). The goal of this study by Sclenét al. (2011) was to determine the
incidence of pressure ulcers in PICU patients dedccharacteristics of patients who

develop pressure ulcers (Schindler et al., 20Although this study did have a large
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sample size, all data was collected by the bedsidee, and there was no information
given about experience level or previous educatlmout pressure ulcers. Additionally,
data on specific treatment modalities that impd#ceoareas of care, such as use of
sedation, modes of ventilation, or nutritional ssatwere not collected (Schindler et al.,
2011).

One study was rated as 2- according to the SI@Bfier. This study, by Garcia-
Molina et al. (2012), assessed the effect of tWieidint pediatric-specific low-pressure
mattresses on the incidence of pressure ulcer®iCd. This was a prospective
longitudinal study, and patients were selectegéoticipation because they were
determined to be high risk for skin breakdown adowy to their Braden Q or Neonatal
Skin Risk Assessment score (Garcia-Molina et 8122 Both mattresses showed a
significant decrease in the incidence of presslaersiwith only one participant (3.3%)
who developed a non-device related occipital presslecer (Garcia-Molina et al., 2012).

Two studies were rated as level 3 (Lund et al. 12@uigley & Curley, 1996).
Lund et al. (2001) developed and evaluated an acelpased practice guideline for the
assessment and care of neonatal skin. The guedetis presented to NICUs, special-
care, and well-baby nurseries and was implementéid Isites (Lund et al., 2001).
While the extensive sites that implemented the gJind represented a large sample size,
there was the potential for significant variatiatween the study sites. Both the
subjective nature of the study and variation iradatllection led to a high risk of bias
(Lund et al., 2001).

A study by Quigley & Curley (1996) evaluated a #y@onged approach to

prevent, stage, and treat pressure ulcers in a PIQlg authors helped develop the
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Braden Q scale, which was modeled after the Br&bate for pressure ulcer risk
assessment. Use of the Braden Q scale was inténdéahdardize practice for pediatric
risk assessment, and the Braden Q scale has bdelywdopted since this study’s
publication (Quigley & Curley, 1996). The authdiscussed methods of prevention for
pediatric pressure ulcers and recommended that-alk patients should be placed on a
pressure reducing surface, the heels should besdsg off the bed, lifting devices
should be used to reduce friction, and assessmeunittiitional intake should be done to
maximize adequate nutritional support. Patientbexhrest should be turned and
repositioned every two hours and transparent drgsshould be used to reduce friction
on susceptible body surfaces. Use of a pressaee algorithm was helpful in attaining
consistent staging and in selecting appropriatdrment regimens (Quigley & Curley,
1996).

The majority of the evidence was rated as levaldl, most were non-analytic
literature reviews. Atherton (2004) and Nield &rHat (2007) reviewed the
pathophysiology, prevention, and treatment of IDD tmentioned that limited clinical
data is available to determine the effectivenespetific barrier preparations to prevent
IDD. Baharestani (2007), Butler (2006), and Ku(2001) summarized and reviewed
neonatal and pediatric wound types, physiologyygméon, and treatment. Bernabe
(2012) and Willock & Maylor (2004) summarized curr@ractices for the prevention
and treatment of pressure ulcers in children. &097) discussed the etiology,
assessment, and prevention of skin breakdown iRk8& population. All of these
studies mentioned the limited research availabltherpediatric population on skin

breakdown and suggested that further researchieiddhe future to help determine the
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best practice guidelines for assessment, preverdiwhtreatment of skin breakdown
(Atherton, 2004; Baharestani, 2007; BaharestaniafliR 2007; Bernabe, 2012; Butler,
2006; Garvin, 1997; Kuller, 2001; Willock & Maylo2004).
Application to Practice

Following rating of the literature according to tBESN criteria, literature was
organized according to the specific interventiastdssed — barriers or specialty surfaces.
Studies that included both interventions were dised in both sections according to the
findings presented.

Barriers

Barrier preparations and protective barrier prosleein be used to prevent and
treat moisture-related and mechanical skin injugied can play a role in the reduction of
shearing forces that can exacerbate pressuredasjueveral different barrier
preparations were mentioned in the literature.pfi@vent and treat IDD, it was
recommended that barrier preparations be appliddeviery diaper change (Atherton,
2004; Kuller, 2001; Nield & Kamat, 2007). Somelaus felt that there was not enough
evidence to recommend a specific type of barrieparation (Atherton, 2004) while
others recommended the use of petrolatum (Kul@®12Nield & Kamat, 2007).

Petrolatum, also called petroleum jelly or Vaseltheshowed some effectiveness
at providing a moisture barrier and improving s&imdition in several different studies.
In one study, the delivery of a zinc oxide/petratat(ZnO/Pet) formulation administered
by a disposable diaper was tested in three sepaddpendent, randomized clinical
trials. The continuous delivery of the ZnO/Peutts] in improved skin condition with

less redness and irritation as compared to untteasposable diapers (Baldwin et al.,
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2001). Petrolatum was also shown to be effecthive systematic review of literature by
Heimall et al. (2012). Using petrolatum as a staidaf care with all diapered pediatric
patients was recommended by the authors as part e¥idence-based approach to
prevention of diaper dermatitis (Heimall et al.12Q In a laboratory trial of six skin
protectants, Vaseline™ was the only product thaviged an effective barrier against
irritation while also hydrating skin (Hoggarth ét, 2005). Zinc oxide was effective
against irritants but did not provide the same s$kidration (Hoggarth et al., 2005).

Barrier preparations are also useful in the prewardf epidermal stripping.

A clinical evaluation of 3M™ NSBF was conductedittermine its effectiveness at
reducing redness and maceration. While the 3M™ N®Bs not compared to a control
or other products, it was shown to increase drgssiinesion as well as reduce redness
and maceration (Campbell et al., 2000). A prospectandomized study compared the
3M™ NSBF to zinc oxide oil and found that, whileth@reparations improved skin
condition, the 3M™ NSBF was more cost effective iffwcal & Baatenburg de Jong,
2004).

Epidermal stripping and adhesion-related injuriesenalso discussed with the
recommendations to use alcohol-free liquid skirribes prior to application of dressings,
and limit use of tape and other adhesives (Balamgst007; Kuller, 2001). Careful
removal of adhesives with water or adhesive solaadtlimiting the force used to
remove adhesives was also discussed (Baharest@Ti, Ruller, 2001).

Appropriate use of protective barrier products saglmydrocolloids, silicone
dressings, clear adhesive dressings, or foam dgssgias shown to help protect skin

from pressure ulcers and shearing forces (Bahaie2@07). Dressings should be used
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on those body surfaces most likely to experieneashg forces, such as elbows, the
back of the hips and/or buttocks, and heels (Batt@ne 2007). Care should be taken to
apply and remove dressings carefully to limit tis& of epidermal stripping or further
injury resulting from the use of the dressing (Balstani, 2007).

Specialty Surfaces

With the selection of a specialty surface, sevienglortant factors were identified
by the literature. Selection of a surface shoaletinto account the patient’s size,
stability, and pressure reduction needs (Butled620 Determination of risk factors for
pressure ulcer development and actual incidenpeeskure ulcers was felt to be an
important aspect of prevention strategies by Sdairet al. (2011). Prevention strategies
included pressure reducing surfaces, moisture reg@trategies, and positioning
devices (Schindler et al., 2011).

Specialty surfaces such as pressure-relieving esatts, gel pillows, foam
overlays, sheepskins, or egg-crate overlays waygesited for all pediatric patients at
risk for pressure injury (Baharestani, 2007; Babka®@ & Ratliff, 2007; Bernabe, 2012;
Butler, 2006; Garcia-Molina et al., 2012; Kulle(®; Quigley & Curley, 1996).
Because the weight distribution of infants anddieih places them at an increased risk
for occipital pressure ulcers, several studies eataa for the use of a gel pillow with all
high-risk patients (Baharestani & Ratliff, 2007;tRun, 2006). As with adults, frequent
turning and repositioning at least every two hdargatients with reduced mobility is
also suggested to aid in the prevention of pressjuges (Quigley & Curley, 1996).

While little research has been done on most ottmventional pressure

redistribution surfaces used with adults, a prospeclongitudinal study in an inpatient
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pediatric facility assessed the effectiveness of pediatric-specific low-pressure
mattresses. Only one patient (N=40) developecesspire ulcer, resulting in an overall
incidence rate of 3.3% which is lower than the pres pressure rate incidence of 20%
for the same facility (Garcia-Molina et al., 2012).

The risk of pressure injury from medical devicepedrs to be increased in the
pediatric population, possibly as a result of teedito secure devices, immobility, and
smaller body surface area (Baharestani & Ratlif)2). Specialty surfaces designed to
help secure medical devices, such as pediatriopppte arm boards with Velcro straps,
were identified as a method to help reduce theaigkessure injury (Baharestani &
Ratliff, 2007).

Conclusion

Comprehensive skin care for patients in the PIGldlwves early and frequent
assessment, selection of proper methods for prieveat injury, appropriate treatment
for existing problems, and frequent reevaluatiopreivention and treatment techniques.
In addition to the use of barriers and specialtyaaes, several reviews advocated for a
careful and thorough assessment of all skin susfaneadmission and at frequent
intervals throughout the day (Baharestani, 200Tn8ee, 2012; Quigley & Curley,
1996). The development of a multidisciplinary skare team in a PICU was evaluated
by Bernabe (2012) and was useful in educating atadtit methods to prevent pressure
ulcers. At Children’s Hospital, Boston, a skinesask force created to examine the use
of specialty mattress surfaces for pediatric pa&iéed to the development of a risk
assessment algorithm (Quigley & Curley, 1996). sk force developed the Braden Q

scale by adapting the adult Braden scale for presdaer risk which has been
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extensively validated (Quigley & Curley, 1996). eThse of the Braden Q scale for
pressure ulcer prevention was mentioned by seaethbrs (Baharestani, 2007; Bernabe,
2012; Lund et al., 2001; Quigley & Curley, 199@)he evaluation of an interdisciplinary
team to standardize prevention and treatment speatidermatitis was also discussed in
the article by Heimall et al. (2012). Challengesmplementation of skin care teams
include reliance on buy-in from staff and caregsivéHeimall et al., 2012; Quigley &
Curley, 1996). Standardization of assessment tivéhuse of a validated algorithm was
also emphasized by Butler (2006) as part of a duieléor pediatric skin care.

The dearth of research on pediatric skin care ssgwduding pressure ulcers was
mentioned numerous times in the literature andicoas to be a source of frustration for
healthcare providers (Atherton, 2004; Bahares(0,/; Baharestani & Ratliff, 2007,
Bernabe, 2012; Butler, 2006; Heimall et al., 204@ller, 2001; Nield & Kamat, 2007).
The lack of concise and specific guidelines haddedariation in treatment and
prevention tactics for skin injuries (Bernabe, 20ilind et al., 2001; Quigley & Curley,
1996). Both barriers and specialty surfaces haenIshown to be useful in the
prevention of skin breakdown in pediatric patigttherton, 2004; Baharestani, 2007;
Baharestani & Ratliff, 2007; Bernabe, 2012; Butk506; Heimall et al., 2012; Kuller,
2001; Nield & Kamat, 2007; Quigley & Curley, 1996)\ppropriate use of these
adjunctive strategies is an important step towardsention of skin breakdown in PICU
patients. By standardizing the approach to preeerand treatment of skin breakdown,
consistent and evidence-based care can be giw@nldoen in PICUs who are at higher

risk of developing skin breakdown and experienciogsequences of breakdown.
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CHAPTER Il

GUIDELINES

Recommendations

The purpose of this chapter is to outline the rev@mded guidelines based on the
literature analysis. The strength of each guigetias been rated according to the SIGN
criteria on a scale of A through D, with A repretseg a high level of evidence used to
create the guideline and D representing a lowel levevidence. The specific criteria
for the assignment of grades can be seen in AppéadiGeneral recommendations for
pediatric skin care and assessment are presemigthen recommendations for specific
types of interventions (barriers or specialty stefg are given.

A concise, one-page guideline is presented atrideoéthe chapter (Table 3.1). Use
of the guideline will provide a standardized apgitoto prevention of skin breakdown in
the PICU.

General Recommendations

1. A comprehensive approach to skin breakdown preventin includes the use of

both barriers and specialty surfaces. Grade of reaqamendation — C.

The evidence used to formulate this recommendatidndes a few
studies ranked 1+, 2+, and 2-, but mostly inclustedies ranked level 3 or 4.
Results from the higher ranked studies were natigdctly applicable to the
pediatric population (Admiraal & Baatenburg de Jaz@04; Atherton, 2004;

Baharestani, 2007; Baharestani & Ratliff, 2007;d8ah et al., 2001; Bernabe,
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2012; Butler, 2006; Campbell et al., 2000; Garcialiva et al., 2012; Garvin,
1997; Heimall et al, 2012; Hoggarth et al., 200&]1&, 2001; Lund et al., 2001,
Nield & Kamat, 2007; Quigley & Curley, 1996; Schiedet al., 2011; Willock &
Maylor, 2004). In order to provide the most contpleare for pediatric patients,
interventions aimed at the prevention of skin bdeakn should be aimed at
addressing the individual patient’s risk factof® adequately address these
factors, consideration should be given to the didmth barriers and specialty
surfaces.
. A comprehensive skin assessment should be conductadadmission to the
PICU and at frequent intervals (at least every 8 hors). Grade of
recommendations — D

Assessment is an important step in the preventidnpaoper treatment of
skin breakdown (Baharestani, 2007; Bernabe, 20L#eB 2006; Lund et al.,
2001; Quigley & Curley, 1996; Schindler et al., 2D1 Skin assessments should
include objective, specific information and a coatplvisual inspection of the
skin should occur daily (Baharestani, 2007; But2®06; Schindler et al., 2011).
With the exception of the Schindler et al. (201tly that is rated as 2+, all of
the other evidence is level 3 or 4. While use sfaadardized, comprehensive
skin assessment was repeatedly mentioned in #ratlitre, none of the studies
included for analysis cited any meta-analyses mdeanized controlled trials as
justification for this recommendation (Baharest&007; Bernabe, 2012; Butler,
2006; Lund et al., 2001; Quigley & Curley, 1996hBdller et al., 2011). The

literature suggests that use of a standardizedasgassment at regular intervals
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will help identify potential areas of concern atiterefore, enhance efforts at
prevention (Baharestani, 2007; Bernabe, 2012; Bl2206; Lund et al., 2001,
Schindler et al., 2011).

. A multidisciplinary team is useful in helping to seandardize assessment,
prevention, and treatment of skin breakdown. Grade of recommendation —
B.

The body of evidence for this recommendation inetidne study by
Heimall et al. (2012) that is rated as a leveltivg studies by Lund et al. (2001)
and Quigley & Curley (1996) rated as level 3, and study by Bernabe (2012)
that was rated as level 4. The multidisciplinagm will work with staff to
standardize charting and will reinforce the impoce of skin breakdown and its
relationship to the outcomes of patients in the (Bernabe, 2012; Heimall et al.,
2012; Lund et al., 2001; Quigley & Curley, 199@)he team will not only
provide a reminder to staff members to completessaents and use prevention
tactics to aid in the management of skin breakddwnbwill also allow them to
have an informal avenue for education (Bernabe22B&imall et al., 2012; Lund
etal., 2001).

. The multidisciplinary team should provide staff edication about the
prevention of skin breakdown. Grade of recommendabn — B.

The body of evidence for this recommendation idekione study by
Heimall et al. (2012) that is rated as a leveltivg studies by Lund et al. (2001)
and Quigley & Curley (1996) rated as level 3, and study by Bernabe (2012)

that was rated as level 4. Staff education shmddide the methods of
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prevention of skin breakdown in the pediatric pepioh as well as interventions
necessary when skin breakdown does occur. Thedsaiplinary team will be
responsible for disseminating findings from therkitture and determining the

specific guidelines for skin care in their facility

. Use a validated risk assessment scale for skin biebown tailored for the

pediatric population. Risk assessment should be germed on admission
(within twelve hours) and at regular intervals no kss than once daily.Grade
of recommendation — D

The evidence used to support this guideline edrat level 3 or 4
(Baharestani, 2007; Bernabe, 2012; Garvin, 1997%dLet al., 2001; Quigley &
Curley, 1996). While there are several risk assess$ scales available, the most
widely used pediatric scale in the United StateékesBraden Q scale
(Baharestani, 2007; Quigley & Curley, 1996). Tdelaversion of this scale, the
Braden scale, has been widely researched and tedidaowever, the pediatric
Braden Q scale has not had as many studies ty visriisefulness (Baharestani,
2007; Bernabe, 2012). The importance of the tyseale used to categorize
patients according to their level of risk for skireakdown does not seem to be as
important as using a standardized instrument a¢chesfacility and recognizing
the interventions that need to be taken for a pttiwho is placed in the high risk
category (Baharestani, 2007; Bernabe, 2012; Luradl ,2001).
. Assess and maintain adequate nutritional support thelp prevent skin
breakdown. Perform nutritional assessment on admission (withinwelve

hours) and at least daily. Grade of recommendatior D.
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The studies included in this analysis that supttostrecommendation are
all level 3 or 4 (Baharestani, 2007; Butler, 20G&yrvin, 1997; Quigley & Curley,
1996). As identified by the Braden Q scale, praperitional support is
paramount in the prevention of skin breakdown amgiaired nutrition is
recognized as a risk factor for the developmemressure ulcers and wounds
(Garvin, 1997; Quigley & Curley, 1996). Patiemghe PICU are under stressed
conditions and therefore require more nutritiomad aaloric support than those
children under normal conditions (Freeman & Hampg6ey2; Garvin, 1997). In
addition, nutritional intake is affected by the udesedatives, surgeries requiring
gastric rest, pain, immobility, and many other dastrelated to a patient’s iliness
that may affect the ability to feed through normmadans (Butler, 2006; Freeman
& Hampsey, 2012). Nutritional status not only affea patient’s risk assessment
for skin breakdown, but it also has an impact ommebhealing once breakdown
has occurred (Baharestani, 2007; Butler, 2006; Bat®97).

. Turn and reposition pediatric patients on bed restat least every two hours.
Grade of recommendation — D

With the exception of the study by Garcia-Molinale (2012), all of the
evidence is a level 4 (Baharestani & Ratliff, 20Bérnabe, 2012; Butler, 2006;
Quigley & Curley, 1996; Schindler et al., 2011; Wdk & Maylor, 2004).
Extensive research has been completed on the ae&éduent repositioning in
bedridden adult and geriatric patients, and rejowsitg every two hours has been
shown to be effective in preventing pressure ulgetbat population (Baharestani

& Ratliff, 2007; Krapfl & Gray, 2008). While it cabe assumed that the same
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principle is true for pediatric patients, no stdieere identified that focused on
this intervention as a tool for prevention of skieakdown and pressure ulcers
(Baharestani & Ratliff, 2007; Bernabe, 2012; Buyt@006; Quigley & Curley,
1996; Schindler et al., 2011; Willock & Maylor, 2000 Pediatric patients are
susceptible to pressure ulcers on different ana@nareas than adults, so
interventions that aim to reduce pressure sholle itsto account these different
pressure points. For example, repositioning othbad every two hours is of
utmost importance in infants and toddlers becatiieetr disproportionate weight
distribution and propensity for the developmenocéipital pressure ulcers
(Baharestani & Ratliff, 2007; Bernabe, 2012; Buyt06; Willock & Maylor,
2004). Using foam wedges, pillows, blanket radispther positioning devices is
suggested to help off-load areas of high presssehiqdler et al., 2011).
. Use a pressure ulcer algorithm to consistently docaent pressure ulcers and
to help in selecting the proper treatment regimendr existing pressure
injuries. Grade of recommendation — D

All the relevant studies in this analysis weradevice level 4 (Butler,
2006; Garvin, 1997; Quigley & Curley, 1996). Thegsure ulcer staging tool
suggested in the literature was developed by theha Pressure Ulcer Advisory
Panel (2007) and is included in Appendix E. Cdesisuse of a clear, concise
guideline is helpful in standardizing both docunagioin and treatment of any
areas of concern (Butler, 2006; Garvin, 1997; gt Curley, 1996).
. Consult a wound ostomy nurse for the care and treatent of any areas of

skin breakdown. Grade of recommendation — D
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Data was extrapolated from the literature andh&lrelevant studies in
this analysis were evidence level 4 (Baharest@tl/2Bernabe, 2012; Lund et
al., 2001). The literature discussed wound catbemeonatal and pediatric
populations and advocated for standardizing treatmeidelines. By using a
specialty nurse to help standardize treatmenteptiutcomes can be monitored
effectively.

10. Frequently reposition all medical devices that catbe moved, such as pulse
oximeters and blood pressure cuffsGrade of recommendation — D.

Two studies used to formulate this guideline, lap&estani & Ratliff
(2007) and Willock & Maylor (2004), were rated asél 4 and one study, by
Schindler et al. (2011) was rated level 2+. Meldilevices are a risk factor for
skin breakdown, especially in the pediatric popatat Baharestani & Ratliff
(2007) discussed the need for frequent reassesahemdical devices and
Schindler et al. (2011) discussed the role of nadlevices in the development
of skin breakdown. Willock & Maylor (2004) advoedtfor the importance of
protection from equipment that could cause skiarynj

Recommendations for Barrier Preparations
1. Use barrier preparations to prevent moisture-relatel and mechanical skin
breakdown. Grade of recommendation — B.

Overall, the literature used to support this glimgeincludes three studies
rated as 1+ (Baldwin et al., 2001; Heimall et2012; Hoggarth et al., 2005).
Two of these studies, Baldwin et al. (2001) andnivégi et al. (2012) were

completed on hospitalized pediatric patients, wincthirectly applicable to the

36



study population. The remaining study that wasddt+ was completed in a
laboratory setting, but the results were achiev@dgua randomized study design
(Hoggarth et al., 2005). Use of a barrier prepamatio prevent IDD was
mentioned repeatedly in the literature and helgs¢vent skin breakdown as a
result of moisture and friction in that sensitivea(Atherton, 2004; Baldwin et
al., 2001; Garvin, 1997; Heimall et al., 2012; ku)l2001; Nield & Kamat,
2007). The prevalence of diapering, especialtheyounger pediatric
population, makes this an important step in thealprevention of skin
breakdown (Atherton, 2004; Heimall et al., 2012).
a. Use barrier preparations with each diaper change terevent IDD.
Grade of recommendation — D All three studies used to develop this
guideline are rated as level 4 (Atherton, 2004;lé&uR001; Nield &
Kamat, 2007). While use of barrier preparations wanajor topic of
discussion for the prevention of IDD, frequencyapplication was a topic
that was specifically researched. Several authdvecate for application
of barrier preparation with each diaper changenguse maximum
coverage and, presumably, maximum prevention akalewn.
. Using petrolatum (also called petroleum jelly or Vaeline™) provides a
barrier to moisture and is helpful in the prevention of IDD. Grade of
recommendation — B

Overall, the evidence included several studiesdrat as well as lower-
ranked studies (Baldwin et al., 2001; Heimall et2012; Hoggarth et al., 2005;

Kuller, 2001; Nield & Kamat, 2007). Three of thedies used to develop this
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guideline have a rating of 1+ and two of these d@ah et al., 2001; Heimall et
al., 2012) are directly applicable to the studyydapon. In the studies,
administration of the petroleum jelly was done @itthrough a diaper with
petroleum jelly and zinc oxide embedded in therBl{@aldwin et al., 2001) or
topically (Heimall et al., 2012; Hoggarth et al0d5%). Petroleum jelly provides
an effective barrier against moisture and helpseneredness and irritation in the
perineal area of diapered children.

. Zinc oxide preparations protect skin against irritants and aid in the

treatment of skin already showing damage (rednesgs aritation) from

moisture. Grade of recommendation — C.

The literature used to develop this guidelineudels two studies with
ratings of 1+ (Baldwin et al., 2001; Hoggarth et 2005) and one study with a
rating of 2+ (Admiraal & Baatenburg de Jong, 200wWhile this recommendation
does include studies with higher ratings, only ohthe studies used pediatric
patients as the study population so results aragofated from findings on other
populations (Admiraal & Baatenburg de Jong, 200dg®in et al., 2001,
Hoggarth et al., 2005).

In the study by Admiraal & Baatenburg de Jong @0€he effect of zinc
oxide was tested on an adult population with pesitesults of reducing redness
and maceration after application to the perineahdor 14 days. In the study by
Baldwin et al. (2001), administration of zinc oxiaed petroleum jelly
demonstrated effectiveness at improving skin caorlit In the laboratory study

by Hoggarth et al. (2005), zinc oxide provided Haative barrier against irritants
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but did not provide an effective barrier againsishge. Zinc oxide should be
used in those patients who already have signsiofigkation or redness, but
petroleum jelly should also be used in order tosjgt® a maximal barrier against
irritation and moisture (Baldwin et al., 2001; Hagtlp et al., 2005). Use of zinc
oxide in those patients who are not exhibiting sighirritation seems to be
unnecessary and would only add to the cost foetpasents (Admiraal &
Baatenburg de Jong, 2004; Baldwin et al., 2001;d4dat et al., 2005).

. Use 3M™ NSBF prior to adhesive application in all pdiatric patients and on
perineal area in diapered patients to reduce rednssand prevent skin
damage from epidermal stripping and IDD. Grade of recommendation — D

Two studies used to develop this guideline wergedm adult patients
(Admiraal & Baatenburg de Jong, 2004; Campbell.e2800) and only one
study was completed on pediatric patients (Heimiadll., 2012). Therefore,
results of these studies are extrapolated for dakagric population.

The 3M™ NSBF is a relatively new product that Hamonstrated
effectiveness at providing a barrier against intissand moisture in vulnerable
patient populations. Administration is cost-effeetand the product does not
need to be used every day in order to be effe¢hdeniraal & Baatenburg de
Jong, 2004; Campbell et al., 2000). Staff sattgsaowith this product was
shown to be higher than with other products becatisase of administration and
the low frequency of application (Admiraal & Badbeing de Jong, 2004). Use of
the 3SM™ NSBF may be especially useful prior todpelication of adhesives

because it will provide a barrier against irritat@nd moisture and, therefore, help
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prevent epidermal stripping (Campbell et al., 2000%e of the 3M™ NSBF as
an adjunct to other methods may also be useflilamptevention of IDD (Heimall
etal., 2012).
. Carefully remove adhesives and dressings with water adhesive solvent to
prevent skin stripping. Grade of recommendation — D

Both studies used to formulate this guidelinerated as level 4
(Baharestani, 2007; Kuller, 2001). While this galide does not receive a high
grade, use of water or adhesive solvent to remape &and dressings should be a
standard of care both to reduce the pain assoardtbdhese procedures and
because there is little evidence against the useatdr or solvent. In younger
neonates and infants, adhesive solvents have nessarily been tested, so
adhesives should be removed with gauze and warer what older pediatric
patients, the use of adhesive solvent can helpepteapidermal stripping,
especially in critically ill patients who may regeiithe use of multiple adhesives
and/or bandages (Baharestani, 2007; Kuller, 2001).
. Use barrier products such as hydrocolloids, silicom dressings, clear adhesive
dressings, or foam dressings on body surfaces sugtible to shearing forces
and pressure injury to prevent skin injury. Grade of recommendation — D

All studies used to formulate the guideline werglence level 3 or 4
(Baharestani, 2007; Baharestani & Ratliff, 2007tri2de, 2012; Quigley &
Curley, 1996). Use of these barrier products ateptible body surfaces can

help prevent injury from shearing or pressure wjuin those patients who are
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immobile or bed-ridden, use of these products ohitaah to frequent

repositioning can be helpful in preventing skinakaown.

Recommendations for Specialty Surfaces

1. Place all at-risk pediatric patients on a pressuregeducing surface. Selection
of the proper pressure-reducing surface should taketo account the
patient’s size, stability, and mobility Grade of recommendation — D

The evidence used to formulate this guidelineudek information from
studies with evidence levels of 2+, 2-, 3, and dtl@, 2006; Garcia-Molina et
al., 2012; Garvin, 1997; Quigley & Curley, 1996 h8uller et al., 2011). Most
specialty mattress surfaces were designed andltestadult patients; however,
use of sheepskin, egg crate, or other foam oveitagtso an option for pediatric
patients in the absence of specialty bed surfazive been approved for use
in children (Garvin, 1997). Low air-loss and duriflized beds, when adjusted for
the lighter weight of a pediatric patient, are efifiee in reducing pressure and
helping to reduce the risk of skin breakdown (BytB®06; Garcia-Molina et al.,
2012; Garvin, 1997).

2. Place gel pillows under the occiput of all pediatd patients with decreased
mobility to help prevent pressure-related skin bre&kdown. Grade of
recommendation — D

Much of the evidence used to formulate the gundeis rated as level 3 or
4 (Baharestani, 2007; Baharestani & Ratliff, 20B&rnabe, 2012; Butler, 2006;
Garcia-Molina et al., 2012; Garvin, 1997; Kulled02; Quigley & Curley, 1996).

Use of a gel pillow to protect the occiput, espkgia the younger neonatal and
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3.

infant population, is a relatively simple interviemt that could have a positive
impact on the prevention of pressure ulcers aml lsteakdown.
When available, use pediatric appropriate low presgre mattresses with all
high-risk pediatric patients. Grade of recommendation — D

There is only one study related to the guidelivéhile the study
completed by Garcia-Molina et al. (2012) was comteglen a pediatric
population and presents compelling evidence fouteeof low pressure
mattresses, further research needs to be comptetetify these results. Use of
pediatric appropriate mattress surfaces is impbttaansure the pressure-
reducing effects of the surface and enhance trespre-relieving ability of the
mattress.
Use specialty surfaces designed to secure medicalites, such as arm boards
for IVs, whenever possible to minimize the use ofdesives and provide
stabilization for medical devices.Grade of recommendation — D

There is only one study used to formulate thislglime, and the study
used is rated as evidence level 4 (Baharestanit&fiRa007). As the body of
evidence grows, the use of securement devicesdégorievention of skin
breakdown should receive further examination. tf¢bese products could help
prevent skin breakdown in pediatric patients byuo#olg the amount of pressure
exerted by medical devices, reducing the risk fspldcement or maladjustment
of the device, and reducing the need for the usslditional adhesive use to

secure a device.

42



Conclusions

Use of a standardized guideline for the prevenbioskin breakdown in PICU
patients will help determine effective intervensaas well as help to guide future
research efforts. The relatively low grades fongnaf the guidelines is a reflection
of the need for further research efforts in thesaarThe lack of high quality research
in this area presents an opportunity for furtherexation, and the standardization of
skin care efforts will be helpful in proving whigjuidelines are effective in
preventing skin breakdown.

Many of the guidelines presented are simple, cfisttve, and easy
interventions that can be implemented quickly ugirgducts that should already be
available in most hospitals with a PICU. Both gfemeral recommendations as well
as the recommendations for barrier protection shbalfeasible for units specializing
in pediatric critical care. Coordination of tharstlardization of assessment,
prevention, and treatment is an important compoaogtite implementation of any of
these guidelines and will require motivated andscantious staff members with a

genuine desire to affect change in the practiqeeadiatric skin care.
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Table 3.1 — Algorithm for Prevention of Skin Breakdwn in the PICU

Patient admitted to PICU: For all patients in the PICU:
e Perform comprehensive skin e  Perform comprehensive skin
assessmerfGrade: D) ) assessments at least every 8 hours
0 Assess any existing skin (Grade: D)

breakdown and use

treatment protocol as o Perform risk assessment at least every|24

appropriatgGrade: D) hours(Grade: D)
0 Obtain consult from e Assess nutritional status at least every p4
multidisciplinary team or hours(Grade: D)

U

wound ostomy nurse as
appropriatgGrade: D)

e Perform risk assessment for skin
breakdown (Braden Q or other

e Reposition medical devices (such as B
cuffs) every 2-4 hours as al{8rade D)
e Secure medical devices (such as IVs o

validated risk assessment scale) catheters) using non-adhesive barrier

within 12 hours of admission products when available (Grade: D)

(Grade: D) e Multidisciplinary team in place in PICU:
*  Assess nutritional status and Goal is to standardize assessment,

develop plan for maintenance or

o revention, and treatment of skin
enhancement of nutritiofGrade: P

. breakdownGrade:B)
Is patient diapered, does patient have medical Continue to assess need for
devices requiring adhesives OR is there a no adhesives, diapering status, and

possibility of moisture-related breakdown? moisture

yes

Use appropriate barrier compounds:

e Use 3M™ NSBF or other alcohol-free barrier filmgrrto applying adhesives (Grade: B,

e For diapered patients, use petrolatum with evespeli change to prevent IDD if there is no redness o
maceration (Grade: B, D)

e For diapered patients, consider use of 3M™ NSEivdilable (Grade: B, D)

e For diapered patients, use zinc oxide if therdrisagy redness or maceration to area (Grade: C)

e Remove adhesives with either adhesive removahfiept > 30 days old) or warm water (Grade

no Continue to assess mobility and provide supporlt
with turning and repositioning as needed (Grade:
D)

Does patient have limited mobility?

yes

\

e Turn and reposition patient every 2 hours (Grade: D
e Use barrier productéydrocolloids, silicone dressings, clear adhesiessings, or foam dressings|
on bodysurfaces susceptible to shearing forces or pressjury (Grade: D)
e Place on a pressure-reducing surface (Grade D):
o0 Consider use of egg-crate, sheepskin, low air-fleaitress or other pressure
reducing surface depending on availability andgpdtcondition (Grade: D)
e Use a gel pillow underneath the occiput (Grade: D)
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CHAPTER IV

CONCLUSIONS AND RECOMMENDATIONS

This chapter contains the recommendations foraroés and a discussion of the
implications of the project on practice and reskearthe conclusions section will give
final recommendations for practice as well as arsany of the information contained in
the chapter.
Implication of Outcome on Practice

Barriers to Implementation

Barriers to implementation of the guidelines preésemwill likely come from staff
resistance to change and standardization of ceadahility of products, and instability
of critically ill patients. The majority of the tierventions presented will be implemented
by nursing staff and changes in practice will r@hynursing acceptance of
recommendations presented. In previous studieb,ddtysician and nurse acceptance of
new methods of practice have been cited as batoarisange. Some reasons for staff
not accepting and not implementing new guidelirmddinclude preconceived ideas
about skin care, previous experience with one efptloducts suggested, ease of use of
products, and time required to implement the chariigend et al., 2001; Schindler et al.,
2011).

Availability of products is also a major factortime successful implementation of
guidelines. Hospitals that decide to use the duég in the PICU will need to be

committed to consistent stocking of the productpined, including petroleum jelly,
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3M™ NSBF, zinc oxide, dressing supplies such asduoalloids, silicone dressings,

clear adhesive dressings, or foam dressings, posig devices, gel pillows, and
appropriate specialty surfaces. Hospital stafftrhase easy and convenient access to
encourage use of products suggested. In additiercharting system used by the
specific hospitals will need to be tailored to tieeds of the unit and the staff and provide
options for consistent and feasible documentatiskim assessments, pressure ulcer
staging, interventions completed for skin care, tai@dBraden Q or other appropriate risk
assessment scales. Staff education about the tamperof consistent documentation will
need to be completed prior to implementation otiglines.

In the PICU, some guidelines will not be able ¢éoilplemented on the most
critically ill patients. Children with severe hedymamic instability or who are on
specialized therapies such as high-frequency asmill ventilation (HFOV) or
extracorporeal membrane oxygenation (ECMO) maybeatble to be turned or
repositioned every two hours and may not tolerateijows or a low-air loss or
fluidized bed surface (Schindler et al., 2011; SiclinBerens, Zollo, Weisner, & Weigle,
1998). The patient’s ability to tolerate intervent designed to decrease skin
breakdown should dictate which, if any, intervensi@re used for that particular patient.
Implication of Outcome for Research

Many studies discussed frustration over the ladkeséarch on skin breakdown in
pediatric patients (McLane et al., 2004). Whilerthis a lot of research available on the
adult population, it has consistently been recogphihat the risk factors, anatomical
sites, and consequences of skin breakdown diffgpddiatric patients (Baharestani &

Ratliff, 2007; Willock & Maylor, 2004). Further search is needed on the PICU
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population because of the increased risk for skaakdown in critically ill pediatric
patients (Schindler et al., 2011). In additiorg gotential consequences of increased
potential for infection and increased risk of mbtyamake skin breakdown an important
topic for further research in the pediatric popolatSchindler, 2010; Schindler et al.,
2011; Willock & Maylor, 2004).

Further research should focus on the effectiveagstandardization of skin care
techniques. Specifically, the use of standardassessment and risk categorization tools
and the use of a multi-disciplinary skin care tearthe PICU are two areas for
exploration. In addition, the use of guidelinestfte prevention and treatment of skin
breakdown and the examination of rates of skinkitean before and after
implementation of the guidelines will help defite teffectiveness of specific
interventions.

Implications for Policy

In the hospitalized pediatric population, skin lke@vn has been shown to
increase mortality (Schindler, 2010). Intervensidhat reduce the incidence of skin
breakdown will, therefore, reduce the risk of miirgan PICU patients. Policy changes
should be based on the need to change factorpréfz@de the development of skin
breakdown. Accurate measurement of the incideheskion breakdown both before and
after implementation of the guidelines is importentietermining the effectiveness of the
interventions detailed in the previous chapter.nl@asure the incidence of skin
breakdown, the literature has suggested use ahacake team to perform audits and help
staff members with comprehensive skin assessmBatagbe, 2012; Butler, 2006;

Heimall et al., 2012; Schindler et al., 2011).ohder to accurately determine the
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incidence of skin breakdown in hospitalized paseatdetailed assessment must be
performed on every patient on admission to the Ri@eferably within twelve hours of
arrival (Schindler et al., 2011). Subsequent skire assessments should take place
frequently and should include use of a standardassseéssment tool in order to monitor
the development of any skin breakdown over timariBee, 2012; Butler, 2006).

Policies should also include the formation of englare team that will be
responsible for compiling and monitoring the dateoas the unit. To determine if the
interventions suggested in Chapter 3 are effechiaseline data will be compared to
subsequent information as it is gathered. Whileaal research project would involve
the implementation of one intervention at a timel@étermine the effectiveness of that
specific intervention, it is possible that soméhwse guidelines are already in place.
Therefore, multiple guidelines may be incorporated the standard of care for the unit
and effectiveness of all of the interventions waoédmeasured by the assessment of
development of skin breakdown.
Implications for Education

Staff education should be done prior to any patieginges to inform staff of new
standards for assessing, monitoring, preventing tieating skin breakdown. Ideally, the
education for all new policy changes and expeatatigould be given by the skin care
team that will be established. Education effonsudd focus on specific, measurable
interventions to be performed consistently acrbsaunit in order to enhance the effect of
prevention efforts (Bernabe, 2012; Butler, 2006inkd! et al., 2012; Lund et al., 2001;

Schindler et al., 2011).
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Conclusion

Skin breakdown in the PICU population is an imaottissue that requires further
attention and research. The consequences of leakid this critically ill pediatric
population are costly, both financially and persgnaSkin breakdown can have negative
physical and psychological implications, especiadlyhis young and vulnerable
population (Agarwal et al., 2010; Schindler, 20%0hindler et al., 2011).
Implementation of specific and manageable guidsloan help standardize skin care in
the PICU and help in the reduction of the incideottgkin breakdown (Garcia-Molina et
al., 2012). While barriers to implementation veiist, reducing skin breakdown in PICU

patients is an important and achievable goal.
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Appendix A -- SIGN Criteria (2008)

Levels of Evidence

1++

High quality meta-analyses, systematic revieMRCTs, or RCTs with a
very low risk of bias

1+

Well conducted meta-analyses, systematic reved&CTs, or RCTs with
low risk of bias

1-

Meta-analyses, systematic reviews of RCTs, of R@ith a high risk of
bias

2++

High quality systematic reviews of case-contmotohort studies or high-
guality case-control or cohort studies with a viery risk of confounding,
bias, or chance and a high probability that thati@hship is causal

2+

Well conducted case-control or cohort studids @ilow risk of
confounding, bias, or chance and a moderate prityabat the
relationship is causal

Case-control or cohort studies with a high ogkonfounding, bias, or
chance and a significant risk that the relationghipot causal

Non-analytic studies, eg case reports, casesserie

W

Expert opinion

Table A.2 -- Grades of Recommendations

A At least one meta-analysis, systematic reviewR®OiT rated as 1++, and
directly applicable to the target population; or
A body of evidence consisting principally of stuglrated as 1+, directly
applicable to the target population, and demonstfatverall consistency of
results

B A body of evidence including studies rated as,2drectly applicable to the
target population, and demonstrating overall caesisy of results; or
Extrapolated evidence from studies rated as 1+k+or

C A body of evidence from studies rated as 2+ atlyeapplicable to the target
population and demonstrating overall consistenagstilts; or
Extrapolated evidence from studies rated as 2++

D Evidence level 3 or 4; or

Extrapolated evidence from studies rated as 2+
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Appendix B. — Search Terms and Databases

Search Terms (Results/Relevant)

Pediatric| Pediatric skin| Skin Skin Pressure | Skin Braden g Pressure ulcer &
skin breakdown breakdown | breakdown & | ulcers & assessment | scale children
care & Pediatric | screening & pediatric | & pediatric

Database pediatric

CINAHL 3/1 5/4 14/9 0 37/21 8/2 6/5 45/28

Cochrane 3/0 0/0 2/0 0/0 0/0 0/0 0/0 0/0

Library

PubMed 7/5 28/11 28/11 1/1 42/23 2/2 5/5 55/33

Joanna Briggs | 3/0 3/0 3/0 2/0 3/0 32/0 1/0 24/0

Institute

National 0/0 0/0 16/2 0/0 3/2 3/2 3/0 2712

Guideline

Clearinghouse
Search Terms (Results/Relevant)

Database Pressure ulcer &Skin care & Skin Skin assessment Skin Medical Skin breakdown &
risk factors & children breakdown & | & children breakdown | devices & Pediatric &
children children & risk skin prevention

factors breakdown

CINAHL 9/7 21/4 20/13 3/3 33/9 1/1 717

Cochrane 0/0 7/0 2/0 7/0 0/0 0/0 0/0

Library

PubMed 11/10 80/8 51/15 3/3 31/9 2/1 717

Joanna Briggs | 14/0 0/0 15/0 94/0 0/0 0/0 0/0

Institute

National 0/0 0/0 4/3 69/0 0/0 0/0 0/0

Guideline

Clearinghouse
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Search Terms (Results/Relevant)

Database Skin tear | Diaper Diaper Diaper rash| Diaper rashBarrier & skin | Barrier & Skin & | Skin breakdown
& pediatric | dermatitis | dermatitis & breakdown Prevention & Surfaces
& prevention
prevention
CINAHL 60/13 25/12 13/12 16/4 8/6 14/8 50/4 18/4
Cochrane Library| 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0
PubMed 1/1 223/TMTS  13/7 139/TMTS  6/2 17/6 37/0 311/
Joanna Briggs 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0
Institute
National 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0
Guideline

Clearinghouse
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Appendix C. — Evidence Table

Brief Reference Quality Purpose Methods Threats to validity/ Conclusions
rating reliability
Admiraal, H. (2004). 2+ To compare the cost of | Prospective Completed in a single Use of either 3M Cavilon
Comparing cost per use of 3M treatment, skin-condition | randomized study, location; patients selected NSBF or zinc oxide oil
Cavilon No Sting Barrier Film management, and N=40 already had at least results in improvement in
W'th zinc Ox'de.O'I n prevention of skin moderate skin damage skin condition after 14
incontinent patients. o . . .
breakdown in incontinent from incontinence; all days.
patients receiving 3M patients were age 18 or
Cavilon No Sting Barrier older; small number of
Film (Cavilon NSBF) participants
versus zinc oxide oil
Atherton, D. J. (2004). A 4 Review of Non-analytic literaturg Expert opinion Application of a barrier
review of the pathophysiology pathophysiology, review preparation with every
prevention and treatment of prevention, and treatment diaper change can help
irritant diaper dermatitis. of irritant diaper dermatitis prevent IDD. Further
(IDD) study is needed to
determine the efficacy of
specific barrier
preparations.
Baharestani, M. M. (2007). An 4 Literature review of Non-analytic literaturg Further research is neededComprehensive wound

overview of neonatal and
pediatric wound care

knowledge and considerations.

neonatal and pediatric
wound types, physiology,
prevention, and treatment

review

to determine clinical
effectiveness of currently
accepted practices for
neonatal and pediatric
wound care.

care including assessmen
education, and pain
assessment that is tailorec
for patient’s age and
wound type is essential in
the prevention and
treatment of neonatal and

pediatric wounds. Special
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Brief Reference

Quality
rating

Purpose

Methods

Threats to validity/
reliability

Conclusions

attention is needed to
prevent pressure injuries
from medical devices and
protective barriers should
be used (hydrocolliods,
silicone dressings, or foam
dressings) are useful.
Specialty support surfaces
are also useful in
preventing pressure
injuries. Using alcohol-
free liquid skin barrier
under adhesives in
neonates under 30 days 0
age can help prevent
epidermal stripping.

Baharestani, M. M. and C. R.
Ratliff (2007). Pressure ulcers

in neonates and children: an
NPUAP white paper.

Summary of current
knowledge and practices
for the prevention and
treatment of pressure
ulcers in neonates and
children

Non-analytic literature
review

Limited clinical research
has been done on pressu
ulcers in neonatal and
pediatric patients

Further research is neede
en the neonatal and
pediatric population to
determine the effectivenes
of products in the
prevention and treatment ¢
pressure ulcers. Specialty
surfaces commonly used
for adults may be
inadequate in relieving
pressure in pediatric
patients and further study

)

%)

of

(7]

warranted. Gel pillows
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Brief Reference

Quality
rating

Purpose

Methods

Threats to validity/
reliability

Conclusions

under the occiput are usef
in neonates and children.
Frequent assessment of
medical devices and
possible pressure injuries
from these devices should
be completed.

Baldwin, S., M. R. Odio, et al.

(2001). Skin benefits from
continuous topical
administration of a zinc

oxide/petrolatum formulation
by a novel disposable diaper.

1+

To compare the clinical
benefits of a disposable
diaper designed to deliver,
a zinc oxide and
petrolatum-based
formulation continuously
to the skin during diaper
use.

Three separate
independent blinded,
randomized clinical
trials were conducted
Study A confirmed
transfer of the zinc
oxide/petrolatum
(ZnO/Pet) formulation
from the diaper to the
child’s skin after wear
of either one diaper
for 3 hours or multiple
diapers for 24 hours.
Study B examined thg
prevention of skin
irritation and barrier
damage on an adult
arm after application
of the ZnO/Pet. Study
C examined skin
redness and diaper
rash in infants after

Children who
demonstrated more than &
mild to moderate prior
reaction to diaper
dermatitis were excluded
from the study.

The continuous delivery of
1 the ZnO/Pet formulation
resulted in improvements
in skin condition (less
redness and fewer
instances of irritation) as
compared to high quality
conventional diapers.
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Brief Reference

Quality
rating

Purpose

Methods

Threats to validity/
reliability

Conclusions

use of the diapers for
a 4 week period.

Bernabe, K. Q. (2012).
Pressure ulcers in the pediatri
patient.

[

Summary of current
practices for the preventio
and treatment of pressure
ulcers in children.

Non-analytic literature
nreview

Limited research has bee
done on pressure ulcers i
pediatric patients.

n Current guidelines have

n largely been adapted from
studies completed on adul
and are insufficient in
managing pressure ulcers
in the pediatric population,
Special challenges exist fd
critically ill patients as they
may not tolerate
conventional skin care
practices. Development o
a skin care team in the
PICU has been shown to
aid in assessment and
education for pressure
ulcer prevention. Use of a
foam overlay has been
proven effective at pressu
reduction.

Is

=

Butler, C. T. (2006). Pediatric
skin care: guidelines for
assessment, prevention, and
treatment.

Literature review on
current guidelines for
assessment, prevention,
and treatment of pediatric
skin care issues

Non-analytic literature
review

Skin care guidelines for
pediatrics have largely
been adapted from studie
on the adult population

Pediatric patients have
anatomic differences that
5 increase their susceptibility
to pressure injuries on the
occipital region, sacral
region, ear lobes, and

heels. Length of intubatio
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Brief Reference

Quality
rating

Purpose

Methods

Threats to validity/
reliability

Conclusions

time, time spent in the
PICU, obesity, poor
nutrition, and sedation or
paralysis were all factors
associated with an
increased risk of pressure
injuries. The use of
therapeutic surfaces to
reduce pressure should be
considered in all critically
ill pediatric patients.
Selection of a surface
should be based on the
patient’s size and stability
for turning and positioning
An algorithm for accurate
assessment of all skin-
related concerns is
proposed to aid in the
development of appropriate
interventions in pediatric
patients.

Campbell, K., M. G.
Woodbury, et al. (2000). A
clinical evaluation of 3M No
Sting Barrier Film.

2+

An evaluation of 3M™ No
Sting Barrier Film was
completed in an adult
geriatric and spinal cord
rehabilitation unit to
determine if barrier film

Descriptive study — an
algorithm for using
barrier film was
introduced to the
nurses to assist staff i
determining at what

reduced redness, prevent

Study results based on
subjective reports from
nursing staff. Selection of
patients for study was not
nrandom and was based o
algorithm. The 3M™ No

eghoint to consult the

1 redness and maceration a

Sting Barrier Film was not

Use of the 3M™ No Sting
Barrier Film may be an
important adjunct in skin
care and appears to reduce

increase dressing adhesion;
however, further study is
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Brief Reference

Quality
rating

Purpose

Methods

Threats to validity/
reliability

Conclusions

or reduced maceration,
assisted in dressing
adhesion, and/or had any
adverse effects on patient

wound care nurse or
physician. Using the
algorithm, nurses

sdetermined whether o
not to use the barrier
film. Nurses were
then asked whether
erythema, maceration
and skin stripping
were reduced,
unaffected, or
worsened by the
application of barrier
film.

compared to any other
product in this study.

warranted to compare the
usefulness of this product
as compared to others.

Garcia-Molina, P., E. Balague

Lopez, et al. (2012). A

prospective, longitudinal study
to assess use of continuous a

reactive low-pressure

mattresses to reduce pressurg
ulcer incidence in a pediatric

intensive care unit.

r-2-

nd

To assess the effect of twi
pediatric-specific low-
pressure mattresses on th
incidence of pressure
ulcers in a Pediatric
Intensive Care Unit
(PICU)

0 Prospective
longitudinal study —

epatients who were
determined to be at
risk for pressure
ulcers based on eithe
a Braden-Q score of
less than or equal to
16 or a Neonatal Skin
Risk Assessment
Scale score of less
than or equal to 13
were placed on low-
pressure continuous

and reactive airflow

Patients were selected for
inclusion in the study
because they were deemeg
to be at high risk for
pressure ulcers; small
sample size (N=30); no
control group for
comparison

Only one participant
(3.3%) developed a non-

2dlevice related occipital

pressure ulcer while on the
specialty surface. This is
favorable as compared to
an existing PU rate of 209
in patients prior to use of
the low-pressure
mattresses.
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Brief Reference

Quality
rating

Purpose

Methods

Threats to validity/
reliability

Conclusions

mattresses according
to their size

Garvin. (1997). Wound and
skin care for the PICU.

To describe the etiology,
assessment, and methods
of prevention for skin
breakdown in the PICU
population.

Non-analytic literature
review

Few studies have been
completed on specialty
mattress surfaces and
overlays in the pediatric
population.

Specialty surfaces should
conform to a bony
prominence without
resistance. A water
mattress may be used with
infants and gel pads are
useful in evenly
distributing pressure on
prominences. Properly
adjusted low air-loss and
air-fluidized beds can be
beneficial as long as they
accommodate the size of
the patient. A fluid
mattress overlay also help
distribute pressure,
especially on the occiput.

The literature recommends

that hospitals develop a
site-specific plan for the
use of specialty surfaces.

[2)

D

Heimall, L. M., B. Storey, et al

(2012). Beginning at the

bottom: evidence-based care

diaper dermatitis.

1+

To determine a consistent
and evidence-based
method to approach the
prevention and treatment

Systematic review of
literature and

synthesis of evidence
based prevention ang

Standardization of

prevention and treatment
+ protocols relies heavily on

staff and caregiver buy-in

and represented a

Formation of an
interdisciplinary team to
standardize prevention an
treatment for diaper

dermatitis according to
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Brief Reference Quality Purpose Methods Threats to validity/ Conclusions
rating reliability
of diaper dermatitis (DD) treatment of DD challengesw evidence-based standardg
randomized trials exist andand introduction of a risk-
there is a lack of high- based algorithm improved
quality evidence on the rates of DD in a pediatric
subject. hospital. Specifically, use
of Vaseline as a standard
care with all patients was
recommended with an
optional adjunct of No-
Sting Barrier Film™ for
patients older than 28 day
Over a two-year period,
DD prevalence rates
dropped from 24% to 11%
in high-risk units.
Hoggarth, A., M. Waring, et al| 1+ Assessment of barrier and A controlled, three- | Studies were conducted in The water-in-oil

(2005). A controlled, three-
part trial to investigate the
barrier function and skin
hydration properties of six skin
protectants.

skin hydration properties
of six available skin
protectants

part trial was
conducted in a
laboratory to assess
each product’s skin
hydration potential
and maintenance of
skin barrier
protection. A positive
control (white
petrolatum) was used
in addition to a
negative control (no

a laboratory setting on
adult patients so
usefulness in a pediatric
clinical setting is
unknown.

petrolatum-based product
(Vaseline) was the only
product tested that was
shown to be effective as a
skin hydration agent that
also provides a barrier to
irritants and against
maceration. Zinc oxide
was shown to be most
effective as a barrier to
irritants but had limited
usefulness as a skin
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Brief Reference

Quality
rating

Purpose

Methods

Threats to validity/
reliability

Conclusions

product).

hydration agent.

Kuller, J. M. (2001). Skin
breakdown: risk factors,
prevention, and treatment.

Literature review of risk
factors, prevention, and
treatment of skin
breakdown in newborn an
neonatal skin.

Non-analytic literature
review

Limited research is
available on products for
prevention and treatment
of skin breakdown in the
neonatal population.

Special considerations are
needed for the neonatal
population because of the
anatomical differences in
skin structure. Limiting
use of adhesives, slow an
careful removal of
adhesives, and use of a
physical barrier such as
Duoderm (Convatec,
Skillman, NJ) have been
shown to reduce incidencs
of epidermal stripping.
Use of specialty surfaces
such as waterbeds,
sheepskins, and gel
products can help prevent
pressure sores. Emollient
such as petrolatum during
diaper changes can proteg
skin surfaces from
moisture damage.

Uy

Lund, C. H., J. Kuller, et al.
(2001). Neonatal skin care:
evaluation of the
AWHONN/NANN Research-
Based Practice Project on

To develop and evaluate
an evidence-based practiq
guideline for the

assessment and care of

After development of
ean evidence-based
clinical guideline,
implementation and

neonatal skin, to design

evaluation of the

The project focused
mostly on preterm infants
and therefore may not be
applicable to term infants
or older infants and

Implementation of the
guidelines was inconsister
among practice sites

because of lack of nursing

or physician acceptance,
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Brief Reference Quality Purpose Methods Threats to validity/ Conclusions
rating reliability
knowledge and skin care education for nurses about guidelines was children. inability to obtain specific
practices. the scientific basis for completed by a total products, or inability to
practice guidelines, and tq of fifty-one sites. change many aspects of
design and evaluate Surveys were clinical care at one time.
procedures to aid in the | completed by staff Implementation of a skin
implementation of members to assess care audit team seemed tg
guidelines into clinical guideline improve clinical outcomes
practice implementation and and allowed for more
effectiveness. discussion about skin care
during biweekly rounds.
Nield, L. S. and D. Kamat 4 To provide a guideline for| Literature review and | Limited research is A thorough history and
(2007). Prevention, diagnosis, primary care physicians in case report available for some assessment is essential fo
and management of diaper the prevention and preparations designed 10 | the treatment of diaper
dermatitis. treatment of diaper prevent or treat diaper dermatitis. Use of
. dermatitis. . .
dermatitis appropriate barrier
protection with products
containing petrolatum or
other water-impermeable
cream or ointment is
essential for prevention of
diaper dermatitis.
Quigley, S.M.and M. A. Q. |3 To summarize current A three-pronged Algorithms and risk Use of the Braden Q scale

Curley (1996). Skin integrity in

the pediatric population:
preventing and managing
pressure ulcers.

knowledge about pressure
ulcers in infants and
children and to describe a
approach developed at
Children’s Hospital,

approach to prevent,
stage, and treat

npressure ulcers was

developed by a Skin
Care Task Force. The

Task Force developec

assessments were
developed based on form
used in the adult

population. The frequency

of reassessment for
pressure ulcer risk is
unknown. Further researc

may be helpful in

> prevention of pressure
ulcers in infants and
children. All at-risk
patients should be placed

hon a pressure reducing
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Brief Reference Quality Purpose Methods Threats to validity/ Conclusions
rating reliability
Boston. a risk assessment toolis needed to assess the | surface, the heels should
(the Braden Q scale),| validity of the Braden Q | suspended off the bed,
a skin care algorithm | Scale in pediatric patients. jiting devices should be
to help decrease used to reduce friction, an
variation in practice, assessment of nutritional
and a pressure ulcer intake should be done to
algorithm for staging maximize adequate
and management. nutritional support. Patient;
on bed rest should be
turned and repositioned
every two hours and
transparent dressings
should be used to reduce
friction on susceptible
body surfaces. Use of a
pressure ulcer algorithm
for consistent staging aid i
selection of treatment
regimens.
Schindler, C. A., T. A. 2+ To determine the incidengeThis is a descriptive | The number of patients | Pressure ulcers incidence

Mikhailov, et al. (2011).

Protecting fragile skin: nursing

interventions to decrease

development of pressure ulce

in pediatric intensive care.

of pressure ulcers in
critically ill patients and
the characteristics of
patients who develop
pressure ulcers, and to
identify strategies to
prevent pressure ulcers

multisite study with a
sample of 5346
children in 9 PICUs in
the United States.
Retrospective chart
reviews were
completed on every
patient admitted and
data collected

enrolled at each clinical
site differed according to
number of admissions.
Data was collected by the
bedside nurses. No data
was collected on staff
experience levels or
previous education on
pressure ulcers. Data on

specific therapies such as|

was 10.2% in patients
surveyed. The greatest ris
was associated with age
greater than 2 years old,
intensive care unit time for
4 or more days, mechanic
ventilation, noninvasive
ventilation, or

1=

extracorporeal membrane

71



Brief Reference Quality Purpose Methods Threats to validity/ Conclusions
rating reliability
included demographig use of sedation, modes off oxygenation. Prevention
data, treatment ventilation, or nutritional | tactics include use of
regimens and clinical | Status were not collected.| ressyre-reducing surfaces
data, and pressure No data was collected such as specialty beds, eqg
. . about procedures done off
reduction strategies. the unit. crate or foam overlays, or
gel pads, use of moisture
reducing strategies such as
dry-weave diapers, urinary
catheters, or disposable
underpads, and use of
devices such as foam
wedges, pillows, draw
sheets, and blanket rolls.
Willock, J. and M. Maylor 4 To summarize current Non-analytic literature Limited information is Frequent movement,

(2004). Pressure ulcers in
infants and children.

evidence and practices fo
the assessment and
prevention of pressure
ulcers in children

review

available about the
assessment and preventig
of pressure ulcers in
infants and children. Few
studies have been
completed to study this
issue.

"elieving surfaces, and

appropriate pressure-

protection from equipment
and objects that can causg
friction or pressure are all

useful in the prevention of
pressure ulcers in pediatri
patients.
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