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Chapter 1: general introduction

This dissertation focusses on two common skin conditions, pressure ulcers and incontiience-associ
Throughout the chapters, it will become clear these conditions are related.

In this general introduction, the definitions, the etiology, the knowtenigesearthevgh e elaborated.

Theskin

The skin is the largest organ of the human body and consists of Heepithaimisytrs:dermis and the
hypodermis. The epidermis contains four to five layers, depending on its |Bzetadis, (Etrat8matum
Spinosum, Stratum Granulosum, Stratum Lucidum (only exists in the thisélrsish aofdsSlzatamd
Corneum). The Stratum Corneum is the outermost layer of the epidermisectic sreeDals angrot
allows for the regulation of water loss (Agarwal & Krishnamurthy, 20180t legesssts hfliScornified
keratinocytesorneocytes (Boer, Duchnik, Maleszka, & Marchlewicz, 2016) which stabdridahticks and
intercellular matrix, which is referred to as the cement (EI Maghraby, BarfiyaglevNMiaites, Rogi,

Pirot, Vargiolu, & ZahouaniTBe@®rmis contains collagen and elastin, allowing for skin’s strength and fle
Besides, the dermis consists of nerve endings, blood vessels and atireesxhbstsiGfiee saeat glands
and sebaceous glands. The apical layer of the dermis folds to form papillae that extemdl i;ito the ep
referred to as the papillary dermis. The lower layer of the dermis isregitmrt@dderassth€he deepest
layer of the skin, the hypodermis, mainly consists of fat tissue (Agaryea@l Kyishuanouittcomplex
structure, the skin protects the body against chemical and physigattfactibes,ntetabolic processes,
plays a resorptive and thermoregulatory function and partakes in immunological adessles (Hongl
2004).

1 Ressueuos

Definition and terminology

A pressure ulcer (PU) is defihbmtaszed injury to the skin and/or underlying tissue, usually over a
prominence, resulting from sustained pressure (including pressure ass(idaiedalPhesiseae) Ulcer

Advisory Panel, European Pressure Ulcer Advisory Panel, & Pan Pdcinc®radddie Injury

For decades there has been discussion regarding terminology. The oldest term to deiscribe the

decubitus, followed by decubitus ulcer and ischemic ulcer. In 1976 the term becgueseddse tvehich wa
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Chapter 1: general introduction

term pressure sore in the 1980s and pressure ulcer in the early 1990s (N&chnsbiyrEssaect/fder
2014). In 2ahé, National Pressure Ulcer Advisory Panel (NPUAP) replaced the terpréssessure ulcer’
injurybased on conser@uissequently the definition was updated to ‘A prestawaizgdrgasnage to the

skin and underlying soft tissue usually over a bony prominence or related tiegioeedibealinjusihean
present as intact skin or an open ulcer and may be painful. The injuof otenseamnd/mrquiblonged
pressure or pressure in combination with shear. The tolerance of soft tissue for pressure and she:
affected by microclimate, nutrition, perfusibigites and condition of the sofEishery et al., 2016).
According to the International Classification of Diseases (ICD) -11 codssy tzothjting aewh s essure
ulcer can be used, besides the more outdated term bedsore (World Health Organtétene2018). The
pressure ulcer is supported by the European Pressure Ulcer Advisory BartigEsRubARIcEE iydpisory
Panel, 2017).

Etiology and pathophysiology

PUs are caused by a sustained mechanical load in the form of pressure or piegsiafendtisimear, cau
skin and sub-dermal tissues (fat tissue, connective tissue andentlgcksirC@esegmeasure of relative
deformation) and stress (i.e., force transferred per unit area) within the tissues occurparhich can hi
processes within the tissues (National Pressure Ulcer Advisory Panel et al., 2014).

It is recognized that both the magnitude and the time duration are important in thé¢@=eeetapnee¢nt of PU
al., 2014b). As a result, both a high load applied for a short periodiedda by tdadggapperiod can
lead to tissue damage (Breuls, Bouten, Oomens, Bader, & Baaijend|t2068a).2008@aG5awlitta,
Oomens, Bader, Baaijens, & Bouten, 2007b; Linder-Ganz, Engelberg, Scheinowatizals, Ga9dn, 2006;
Stekelenburg, Oomens, Strijkers, Nicolay, & Bader, 2006). Besidanetianairoall t(i.e., pressure,
shear and friction) is of importance when analyzing the mechanical boundary condipaict @md also ha
the internal strains and stresses (Figure 1) (Coleman et al.ca0bthiidfiressaiea force perpendicular
to the skin surface, in contrast to shear, where forces are movapggsitaldilectbins to the skin surface
(National Pressure Ulcer Advisory Panel et al., 2014). Shear is a restlfrotiarcamibigetioty. The
force of rubbing two surfaces against one another (i.e., the feetrfrabbstipssmass the bed sheets) is

referred to as friction (Wound Care education institute, 2015).

14



Chapter 1: general introduction

Additionally, the mechanical properties of the tissue, the geometry thiethadestyiagabdnes, the
individual transport (perfusion and lymphatic drainage) and thermal propertiephgeltgy iadividual
repair capacity have an impact on the susceptibility and tolerancooPiiedevilaguaént (Coleman et

al., 2014b).

Mechanical Boundary
Conditions

Individual damage
threshold exceeded

Magnitude and duration
of mechanical load

Type of load: pressure,
shear & friction

Risk Factors

Immebility

Poor sensory perception
& rasponse

/N

PU Conceptual
Framework to show
the balance for PU
development

Individual Susceptibllity
& Tolerance

Physiology & repair

Transport & thermal propertias

Mechanical properties of the
tissue e.g. stiffiness, strength

Geometry (momphology: size
& shape of different tissue
layers) of the tissue & bones

*

Risk Factors

Skin / PU status

Poor perfusion

Poor nutrition

Diabetes

Moisture

Low albumin

Figure 1. Pressure ulcer conceptual framework (published in Coleman et al. (2014b))

Ischemia and deformation are well studied mechanisms leading to the development of tissue dam
Pressure Ulcer Advisory Panel et al., 2014). Ischemia is caused by obstnectilmodvesskelsiam sift
tissues due to sustained external loading (Bader, Barnhill, & Ryi9V, 4; 98awhitaseiade,, 2007a; Gawlitta
et al., 2007b; Kosiak, 1961) and results in hypoxia, reducetstpulyllefandrreduced elimination of
metabolites, and change in pH. The maximum period that ischemia can be tolelepetdatbouhdamage
mechanical properties of the tissue. Because muscle tissue and iffetisban skenléssist, these are
more susceptible to damage (Berecek, 1975; Berlowitz & Brienza, 2007 ; &yaiie8 1P keisth &y ROat
Maklebust & Sieggreen, 2001; Nola & Vistnes, 1980; Salcido et amd 39dilidxashd brsasigns of
ischemic damage in muscle tissues can be found after two hours of sustained peSGUDarihaer et al
al., 1981; Dinsdale, 1974; Gawlitta et al., 2007a; Gawlikastkl.1961; Loerakker et al., 2011a; Loeral
et al., 2011b). After off-loading, the degree of tissue damage maseperaggcavdiedadnse this involves
the release of harmful oxygen free radicals (Houwing et al., 2001%; IRelreest SkalaR, & Rodeheaver,
2000; Reid, Sull, Mogford, Roy, & Mustoe, 2004; Tsuiji, Ichiakea, 280%a BadN atats, 2001).
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Chapter 1: general introduction

However, when strains exceeding a critical threshold are applied sulgtdstenthgae can lead to
immediate tissue damage, possibly through a direct rupture ofstretchiiogkel¢henplasma membrane
or internal pathways causing cell death (Breuls et al., 2003a, 20038;Gtelaxieritalrg, Gawlitta, Bader,
& Oomens, 2008; Stekelenburg et al., 2006; Stekelenburg et al., 2@&xténttbistiszsse damage is

determined by the duration of the exposure (Loerakker et al., 2010).

Classification

PUs are categorized based on their clinical appearance and according to thEPuéigiresaliPUAP/
ulcer classification system (Table 1) (National Pressure UlcealAdzsaty Phad?d category is associated
with the level of tissue damage (Kottner, Balzer, Dassen, & Heinnef A808%sarilgaescribe further
sequential stages (Quintavalle, Lyder, Mertz, Phillips-Jones, & Dyson, 2006).
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Chapter 1: general introduction

Table 1. International NPUAP/EPUAP pressure ulcer classificatiom sisteomgp&toéskace Ulcer
Advisory Panel et al. (2014)). Copyright© National Pressure UlEerdjshasoPyd3anet, Ulcer Advisory
Panel and Pan Pacific Pressure Injury Alliance

Gtegory'Sage [ onblancheble Eythema

Intact skin with non-blanchable redn
localized area usually over a bony pr
Darkly pigmented skin may not hay
blanching; its color may differ frg
surrounding area. The area may b
firm, soft, warmer or cooler as com
adjacent tissue. Category/Stage |
difficult to detect in individuals with d
tones. May indicate “at risk” indivi
heralding sign of risk).

Giegary'Sage lI: Ratia ThidessSkin Loss

Partial thickness loss of dermis prese
shallow open ulcer with a red pink wg
without slough. Maypaksent as an in
or open/ruptured serum filled Pitessent
as a shiny or dry shallow ulcer witho
or bruising.* This Category/Stage shg
used to describe skin tears, tape burn
dermatitis, maceration or excq
*Bruising indicates suspected dee
injury

Giegory/'Sage il el Thidaess in Loss

Full thickness tissue loss. Subcuta
may be visible but bone, tendon or n|
not exposed. Slough may be presen
not obscure the depthissifie loss. N
include undermining and tunneling. 1
of a Category/Stage Ill pressure ulce
anatomical location. The bridge of {
ear, occiput and malleolus do n
subcutaneous tissue and Category
ulcers can be Iskal In contrast, areg
significant adiposity can develop e
deep Category/Stage Il pressurg
Bone/tendon is not visible or directly
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Chapter 1: general introduction

Gtegory'Sage V. Rl ThidnessTissLe Loss

Full thickness tissue loss with expos
tendon or muscle. Slough or escha
present on some parts of the wound |
include undermining and tunneling. T
of a Category/Stage IV pressure ulce
anatomical location. The bridge of {
ear, occiput and malleolus do n
subcutaneous tissue and these ulce
shallow. Category/Stage IV ulcers ¢
into muscle and/or supporting structy
fascia, tendon or joint capsule)
osteomyelitis possible. Exposed boneg
visible or directly palpable.

Unstageshle ([Mepth Whknoan

Full thickness tissue loss in which th
the ulcer is covered by slough (yel
gray, green or brown) and/or esc
brown or black) in the wound bed. Un
slough and/or eschar is remopedéddle
base of the wound, the true dep
therefore  Category/Stage, cann
determined. Stable (dry, adheren
without erythema or fluctuance) esch
heels serves as ‘the body’s natural (I
cover’ and should not be removed.

X

Sepeded Iep Tisse ury: Tt thknoan

Purple or maroon localized area of ¢
intact skin or bldiddd Dblister due
damage of underlying soft tissug
pressure and/or shear. The area
preceded by tissue that is painfulsfiy;
boggy, warmer or cooler as comj
adjacent tissue. Deep tissue injury
difficult to detect in individuals with d
tones. Evolution may include a thin b
a dark wound bed. The wound mg
evolve and become coverkuh ®gahé
Evolution may be rapid exposing 3

>

layers of tissue even with optimal treq
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Chapter 1: general introduction

Pressure ulcer prevalence and incidence

In the systematic review of Hahnel, Lichterfeld, Blume-Peytavi, and Ko#reerd 20&vValenogerates of
skin conditions in the aged worldwide are reported. A PU prevalencea @tgingricoen ®LB¥cidence
from 0.8% to 34% were identified (Hahnel et al., 2017). The majority oatlizde eeicerembotad for
hospitals (38.7%) and institutional long-term care settings (29.7%), limiting oumlcoutettieknowledg
occurrence of PUs in populations living in the community (Hahnel et al., 2017). Anemtiteg to the c
guideline for PU prevention and treatment published in 2014 and summarizing presatksice and in
reported in the literature between January 2000 to December 2012, prevalenceaagesfiortind.aged care
to 32.2% versus incidence rates ranging from 1.9% to 59%. Prevale(i0&rad4) Hrelauiiical care
(13.1% - 45.5%) setting even seem to be higher compared to the aged care. Incidemcangées in the
from 0% to 12% and from 3.3% to 53.4% in the critical care (National PirRasalet iter2Bikk)sdny
2008, Vanderwee et al. (2011) conducted a PU point prevalence studgls(B&l§lamjsin o3pito68
patients), revealing an overall prevalence of PUs category I-1V of 12.1%s Theegoeydienideant PV

was 3.6%, 2.5% and 1.6% (Demarré et al., 2015). In 2012, a PU poimopichyetkshde 84Eemash
nursing homes (n = 8 008 residents). Comparable prevalence rates wereeguiini&di oarflJy/ cat
(respectively 2.9%, 1.9% and 1.1%) (Demarré et al., 2015).

The wide variations in prevalence and incidence rates are caused by differences in methodological ¢
of epidemiological studies. It is therefore recommended to describe, among otlinén trangsisHRWrates wi
risk levels, common anatomical locations of PU and to differentiate bydosd&ggrwhetdeetycategory

| PUs were included or excluded in the final calculations (National Presane élleér 2@i450ry P

Risk factors

Three direct risk factors for PU development can be identified. These are immalsliiinghadingkin/PU s
existing and previous PUs and general skin status) and poor perfusion (Coleman et al., 20133;
Coleman et al., 2014b). Additionally, poor nutrition, moisturab&iesabdrpiooidsensory perception are
considered key indirect risk factors (Coleman et al., 2014a; Col&azecbaldy2@idigrature, older age,
medication, pitting edema, chronic wounds, infection and acute illness areicdinstaiskl factensial

for PU development (Coleman et al., 2014a; Coleman et al., 2014b).
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Chapter 1: general introduction

Based on the conceptual model of Coleman et al. (2014b) the risk factorssemsatyil e raegtmoor
affect mechanical boundary conditions. The risk factors skin/PU status, pddtigerfdisioeteppor nu
moisture and low albumin have an impact on the susceptibility and toleranEegoiehi) irtdoxder,
some risk factors may affect both the mechanical boundary conditions and theyrahvddoiziranseeptibi
(Coleman et al., 2014b).

The concept of the microclimate gained increasing attention in superficial PUcdesleltgtmeést. The n
related to humidity, temperature and the airflow between the skin and the(buppériegJastdaciao,
Ciortea, & Berg, 2009; Kottner et al., 2009; National Pressure Ulced.A80i4)y|Reneelsed humidity
(e.g., caused by urine or stool) and temperature results in decreaseatifftiegsnteoreased elasticity

and decreased mechanical strength (Geerligs, Oomens, Ackermans, Baaijenshi& Yateada2011; T
Machida, & Tsuda, 1984; Wilkes, Brown, & Wildnauer, 1973). Moreover, a mossthenvirogiment agg
surface of the skin associated with aging, leading to an increased coefficienhefdkictiandb#tereen t
contact materials (Persson, Kovalev, & Gorb, 2013) and to eléemiethsaimnetcessane applied (Sopher
& Gefen, 2011). In contrast, excessively dry skin increases the strucepalestiiaesssaoftitige in
increased susceptibility to mechanical damage, cracks, fissures and inflammation (Engebretsen, J
Linneberg, & Thyssen, 2016).

Pressure ulcers as quality indicator

PUs are associated with increased morbidity and mortality, prolonged hospitalizatresspaimxieigcomfort
and depression for the patient (Dealey, Posnett, & Walker, 2012; Degehfittétlz SRose2008sEssex,
Clark, Sims, Warriner, & Cullum, 2009; Galhardo, Magalhé&es, Blanes, Juliatio, &l&ssréilizapa0&0; Gol
Briggs, 2011; Gorecki, Nixon, Madill, Firth, & Brown, 2012; Lyidey; &t, &erf)1&;Rstg,N2013). They can
also be related to major costs to patients and the healthcare sector. A systematROfeyievwnpudplishe
provide insight into the cost of PU prevention and treatment in an adult pibauli®cost\afaisd
prevention per patient per day varies between 2.65 € to 87.57 € across diffexan Hetiteamertie cost
per patient per day ranges from 1.71 € {Detviardd® € al., 2015).
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Chapter 1: general introduction

Relatively high incidence and prevalence rates remain, despite substantiavaesesrdualdiivities,
improvement initiatives and policies to enhance patient safety (Niederhauset at.a2028]1 3uRiadula

& Schoelles, 2013). PU prevention is considered important within quality impriatgoentestsl gradient sa
is considered as an indicator of care quality (Kottner, Hahnel, Lichterfeld-Kaft2ed,&: Rumedyveeytav
2007). To evaluate the quality of PU prevention in healthcare sedtiongsagealggdndadking into account
preventive measures next to organizational and contextual factors (KdtmeysteahatROid)ieW of
Kottner et al. (2018) describes the available quality indicators for PU prexmhtiase ¥ osiafityq
indicators for PU prevention are PU incidence and PU risk assessment and/or.rwle siermeeneitation (

non-blanchable erythema), followed by the implementation of an individuajilaed PU prevention
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Chapter 1: general introduction

2. Incontinence-assodated dermetitis
Definition and terminology

Incontinence-associated dermatitis (IAD) isatkeiinfleshasation of the skin that occurs when urine and/c
stool come into contact with the perineal or pefieratakskin, 2007). IAD is characterized by inflammati
of the surface of the skin with erythema and edema. In some cases vesiclese@ataipengbdearezkuda
the superficial skin layers can get eroded or denudated and secondary cutene@semfg@romwcan b
1993; Brown & Sears, 1993; Gray, 2004; Gray et al., 2012; Gray eRaDoPodanG2ap2RHiliffter et al.,
2003; Kennedy & Lutz, 1996; Nix, 2002).

IAD occurs in adults and small infants and a variety of terms have been uselititm deschlesthe con
diaper/napkin rash; diaper/napkin dermatitis; diaper/napkin erythema; perinedédeatititispiritant
allergic contact dermatitis; moisture maceration injury; moisture lesion; incoktimeamcedbsmmh(®es,
Verhaeghe, Heyneman, & Defloor, 2009; Gray et al., 2012; Gr@%,eh glan2007 clini@0 experts and
researchers based in the United States obtained consensus on the term incontinensmessociated de
describes that the skin problems are associated with urinary and fecal incontinencextenelsognizes th
beyond the perineal skin and it avoids confusing and pejorative label®)gl(Goayie¢ate26lated skin
problems are classified by the International Classification oflDiseds®s §8CD)jseases of the skin’ and
more specifically under the subcategory ‘Irritant contact dermatitiswhaging foictonfact with body
fluids’(World Health Organization, 2018). IAD is a type of moisture-associated skin damage (M/
intertriginous dermatitis, periwound moisture-associated dermatitis and peristomal moigtige-associat
(Gray et al., 2011).

Etiology and pathophysiology

The etiology of IAD is complex and related to the combination of chemidahaffdguingszgal/inicat the

skin is exposed to urine and/or stool the pH raises, increasing the hyairatoneointh¢hstrattiermost
layer of the epidermis, and causing alterations in lipid rigidity. As a conseqtienteh¢hskperseabil
increased and the absorption and penetration of potential irritants is enhanced, redu@hthéhe barrier f

skin. Increased skin pH also raises the fecal enzymatic activity and increaseslin@zatioof béuotéri
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Chapter 1: general introduction

may cause cutaneous infections. Besides, urine diminishes tissue tolgtdocheafrasioprgsEsure).

Friction increases when the skin moves across clothing, absorptive incontinence devices, bed or

Excessive care and frequent cleansing of the skin also leads to chemical and phesikahgritegion, whi

skin and might aggravate the clinical manifestation (Ananthapadmanabhan, Moor&, Belyermanyan,
2004; Beeckman et al., 2009; Beeckman et al., 2016; Beele, Smet, Van Dénier,& Bf:dRlack £20
al., 2011b; Gray et al., 2012). IAD is considered a risk factor for PU deVelojrarockéBeéahhi@cke, &
Verhaeghe, 2014; Demarre et al., 2015; Gray & Giuliano, 2017).

J/_____x?\ MOISTURE ’iﬁf—____\

E ['DE EBE:Es D N E r E x
v 4 ’ v
T‘ Urea-ammonia T Faecal enzyme activity T Urea-ammonia | Chemical irritation |
+
H H H
fe fe te | Physical imtation |
T Microbes T Microbes T Faecal enzyme activity

} Permeability of the skin

-1« Barrier function

T Microbes

Bacterial overgrowth

> Cutaneous infection

e

o

» WEAKENED SKIN “

Friction: rubbing
perineal skin over

¥

INCONTINENCE ASSOCIATED DERMATITIS

containment devices,
clothing and bed or
chair surfaces

Figure 2. Etiology of IAD (published in Beeckman et al. (2009))
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Classification

In 2015, a simple approach was recommended by an international expert panel, categoriegsig IAD in
based on the level and severity of skin injury (Beeckman et al.w281%)g@esegpbfgrdntact skin without
redness in incontinent patients, category 1 indicated mild IAD with erythema (anchedesatgduryintact sk
2 indicated moderate to severe IAD with erythema (and presence of vesicleskinutlaaudkitioarosion,
skin infection) and skin breakdown. In 2018, this classification was further developed aesl psychom:
were evaluated by Beeckman et al. (2018), resulting in the Ghent GiobaldaX@&abdjérizatAccording

to the GLOBIAD, IAD can be categorized in two categories based on the presence gdnyet$istent red
and skin loss (category 2). Both categories are subdivided into IAD without (categdBy éjracel with (cat

signs of infection (Figure 3) (Beeckman et al., 2018).

GLWBIAD

GlobaltAD C

1A - Persistent redness without clinical signs of infection

Critical eriterion

* Persistent redness

A Voriety of tones of redness moy be preseat.
Potients with dorker skin fonex, the skin may be poler or darket
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Chapter 1: general introduction

Incontinence-associated dermatitis prevalence and incidence

The prevalence of IAD is estimated between 5.6% and 50%, and the inantkA6&oh elsyesTd B.g %n

the type of setting and population studied (Gray et al., 2007). A shuty andtheiplervadeof IAD among
417 hospitalized adults in the United States reported a mean prevalence of 16% andarmaen incident
Long & Johnson, 2019). In 2012, the prevalence of IAD was measured in hosplitaise raangrng homes
Austria and the Netherlands (n = 3713) and was estimated abteiPeyktinsshBhann, & Halfens, 2014).
Boronat-Garrido, Kottner, Schmitz, and Lahmann (2016) studied the prevalence of IAIhg 5785 ince
home residents in Germany and found an estimated point prevalence of 5.2%. The incalérce of IAD v
one month in a sample of 381 nursing home residents in the study.Uan)DamoveetldIAD incidence
of 30.0% was found. According to the literature review of Coyer anaddvahmgpeh (R&i8)kw of the
prevalence and incidence of IAD in the intensive care setting, the prevalence of IAD ranties from 61.5

incidence from 23% to 50%.

The variation in prevalence and incidence figures can be explained by the comptaxatitaineswnizing tf
distinguishing it from other skin lesions (Beeckman et al., 2007; Defloor & Scievamostal. 220U Va
Besides, the lack of a global, standardized IAD assessment tool might have cQuyibugegagpitiehntly (
2018).

Risk factors

Fecal incontinence (Bliss, Zehrer, Savik, Thayer, & Smith, 2006; Junkin & Sel&if4 200iigKRtadr et
Dunning, & Ying, 2012; Shigeta et al., 2009), diabetes mellitus (Kottaseethaldy20b4) index (BMI)
(Boronat-Garrido et al., 2016; Kottner et al., 2014; Long et al., 20i®)tiandape streee pfoblems
(Kottner et al., 2014; Long et al., 2012) can be associated with higher risk for IADalévglapment. B
constantly or very often moist skin can increase the risk for IAD (KétstedyepatfoP@iet) by Boronat-
Garrido et al. (2016) also indicated that having a PU was associatedigtiieraosigaiti€aiatyng IAD.

In 2017, Van Damme, Clays, Verhaeghe, Van Hecke, and Beeckman (2018) performed a cross-sec
study in 48 Belgian ICU units (n = 206 patients) to identify indepefutetiteridkvielciomsent of 1AD
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category 2 in critically ill patients with fecal incontinence. The study showisH thetofsllowsneg
independently associated with IAD category 2: liquid stool, diabetes,udarsegef drmap&msgfever and

low oxygen saturation.

Incontinence-associated dermatitis as quality indicator

The presence of IAD can be related to discomfort, pain, burning sensation, itchifereattdkngling in th
areas. In addition, IAD can result in prolonged hospitalization and increased nursing veg&tved and can
impact on the pdtsequality of lf@artlett, Nowak, & Ho, 2009; Bayon et al., 2012; Bliss eaml., 2011; M
Devore, Hagan, & Grodstein, 2013).

Skin care is considered a fundamental part of nursing care (Richards, Hilli, Persie @l 81> dtupivain, &
to PUs, the development of IAD is used as an indicator of the quality of nursiupozar, SseyBrbleogck,
Halfens, and Mackenbach (2016) investigated the relation between the occurrencinefgddditgnd/or PU
of preventive nursing care. A significant association was found, indicating that PdaemnproAidlelevelopmr
an indication of the quality of nursing care. However, since the occurrenatsofréldtedrid pabent
factors (e.g., age, type of illness, number of care problems etc.), prevalence and ordidance rates |

indication of the quality of nursing care and can not be seen as an ab&bfiteaticasale AGL0).
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3 Eythemaasdinica sgninimth pressure uloersand incontinence-assodated denetitis

Erythema is caused by dilatation of cutaneous blood vessels and is a conmation, sigjargfaskin irri
inflammation. Erythema in the context of IAD (i.e., inflammation) can be both blancHable and nc
(Beeckman et al., 2015). Besides erythema (rubor), inflammation is charactesizi@dloy)paweitiotpr); he
(tumor) and loss of function (functio laesa). Inflammation is a response to injursugsdeasiutti®on of tis
meant to destroy, dilute, or wall off (sequester) both the injuriousjagehtisskthdisiologically, it
involves a complex series of events, including dilatation of arterioles, capiiadesesmitingemule
increased permeability and blood flow with exudation of fluids (including plasma protgjrefjand leukoc
into the inflammatory focus (Dorland, 2011).

Erythema in the context of PUs will initially be blanchable, but cablavchabietcedoass of the skin
(i.e., PU category I). Blanchable erythema can be described as a normeaspeasé/eftiipeskimiafter
arterial occlusion, wherein microcirculation is maintained and tissue damage is notiresedngssllier, 19
of the skin disappears when pressure is applied and reddens again whi{Natseaté®iessliegdJicer
Advisory Panel et al., 2014). Blanchable erythema is characteriaeieé opailatexdubapiih the papillary
dermis (Figure 4), as well as prominent endothelial cells (Figure 5)band thide preglaminantly
lymphocytic perivascular infiltrate. In the upper dermis, mild to moderate edema is presanto Vessel ch:
those occurring in the papillary dermis are occasionally seen in the deep dermis, alongswith a rare
(Witkowski & Parish, 1982).

Stratum corneum
— Epidermis

Papiliary dermis

Reticular dermis

Hypodermis

Figure 4. Structure of the human skin (published in Delgado-Gonzalo et al. (2015))
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Figure 5. dilated capillaries and venules in the papillary dermis (pubkstteB ani iR O8RK

Non-blanchable erythema in contrast is described as clinically visible dizatagendailiherskal response

to pressure and shearing forces and is presented as persistent redness of the intac2@&if). (Beeckm:
Histopathological research investigating non-blanchable erythema shows red bloofl thell engorge
capillaries and venules in the papillary dermis (Figure 6), followed by peseaseuiarriaage diffu
Occasionally diffuse fibrosis occurs in the reticular dermis and vessels may akso ble@hgetiged with
Fibrin thrombi can be seen in some vessels. Degeneration of the eccrine ssvgitnglaraids] sebaceou

subcutaneous fat is also observed (Witkowski & Parish, 1982).

Figure 6. Red blood cell engorgement of the capillaries and venules in ¢(halpiapiidriyn deitkasvski
and Parish (1982))
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In 2007, Houwing, Arends, Dijk, Koopman, and Haalboom (2007) investigate@ngathophysi
histopathological differences between PUs and IAD. Two distinct histopagngéi@mpicahesne
pattern, seen in PUs; and a pattern of irritation, associated with IAD. 3okl titatizchmttern were
associated with the clinical picture of blanchable erythema. Congsmplegitte) dédtbogitiation between
PUs and IAD is difficult since many of the pathophysiologic components are shartmiynigogh conditio
al., 2007).

Differentiating pressure ulcers from incontinence-associated dermatitis

Clinicians experience difficulties in distinguishing superficial PUs (catafo(Beenkiidroet al., 2007,
Beeckman et al., 2010; Gray et al., 2012; Kottner & Halfens, 2010). Diffeveetiatikly aod detlg ke
however important because of differences in preventive measures and treatment stPddsgaes. Besides
used as quality indicators in healthcare, the incorrect labeling of IAD as Plgsdafarmhpesvle e

rates and thus the likelihood of reimbursement and might result iniomj(GtdgeliigaP012; Mahoney,
Rozenboom, Doughty, & SmitaU2CdrE) considered to be ‘bottom up’ injuries, where damage is initia
changes within soft tissues below and within the skin due to sustained tiveeébraniohlpiessumne or
pressure and shear (Berlowitz & Brienza, 2007; Kottner et al. 2009; NationatPiReseelret dic20Adl)is
However, superficial skin injuries (e.g. PU category | or Il and |Abhategeiméateased on the idea
that superficial skin injuries are predominantly caused by frictional forcesandtbrcdsaelirfasstire,
whereas deep PUs result from high pressure and shear (Defloor et al., 2005 NabooghtyR @4 3;
Shaked & Gefen, 2013; Sibbald, Krasner, & Woo, 2011; Sopher & Gefen, 2011). The clitlsal present:
IS not characterized by necrotic tissue or extensive tissue loss but detkeriptattioédesions caused

by ‘top down’ injury (e.g., IAD lesions, where damage is ifsczed the thigldahoney et al., 2013). As

a consequence, the assessment and differentiation between superficial PUs and IB&this challenc
superficial PUs and IAD are characterized by erythema, they may be accompasgeskimitlops(iial thick

PU category Il and IAD category 2) and occur in the same areas on the skin.
In 2005, an EPUAP workgroup developed the Pressure ulcer ClassificatitoolRaiiag) tedieeeton

and learn about PU classification and IAD differentiation (Beeckman eisaba20d()n The ERUAP

position statement on PU classification and IAD differentiation and provides actoveaneviypicalusal fa
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wound-related characteristics including location, shape, depth, necrosis, edgéBeiiabceibal(Table 2)
2005b). The effectiveness of the PuClas education tool wea ranesiigated controlled trial, including a
convenience sample of 1 217 nurses. Results indicated that a ofectwarifabedingdloe presentation

of clinical differences between PU and IAD by means of definitions, photographsgificeiddp resulted
improved PU classification and IAD differentiation compared with a 15 minutes standardized reh
definitions of the PU grades within the EPUAP classification systeraqB&eckman et al.

The PuClas tool was also found to be adequate as an e-learning proffeeckmtre Stcidyoohoven,
Boucqué, Van Maele, and Defloor (2008). Meanwhile, a fourth version of ishavaitib module

(https://puclas4.ucvvgent.be/).

Table 2. Synthesis of the EPUAP position statement on PU classification and isRedlifferentiation
Beeckman et al. (2010))

Rexsreulox IAD
Cause Pressure and/or shear must be pre  Moisture must be present (e.g., shining
caused by urinary incontinence or diarrhe
Location A wound over a bony prominence i  IAD may occur over a bony prominence
be a pressure ulcer pressure and stsdauld be excluded as
and moisture should be present
Shape If the lesion is limited to one spot, it  Diffuse, different superficial spots are mo

to be a pressure ulcer be IAD
Depth  Partial thickness skin loss and fullt  Superficial (partial thickness skin loss)
skin loss

Necrosis A black necrotic scab on a bony pr  No necrosis
is a pressure ulcer radd; if there is
or limited muscular mass underly
necrosihe lesion is a pressure ulce

4

Edges Distinct edges Diffuse or irregular edges

Color If redness is non-blanchable, this  Blanchable or non-blanchable erythem:
likely a pressure ulcer grade 1 white surrounding skin due to maceratior
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4. Ressarch questions addressed inthis dissertation

Starting from the current knowledge and the gaps in research, this dissartamswerlitpriolioleing
two main research quegfipiSan nurses’ compliance to patient repositioning be increased by implem
clinical decision tool and an aid to assist repositioning in bed? What is thefawrses lanuivedgiag
assistants about pressure ulcer pre@mibich instrument can be recommended to measure erythema i

field of IAD? How should consensus be defined in a Delphi study for core outcome set development?

4.1 Can nurses’ compliance to patient repositioningdyeinmgleaseding a clinical decision tool and an aid
to assist repositioning in bed? What is the current knowledge of nurses and nupsess@gsistants a

ulcer prevention?

Patient repositioning as preventive measure

Patient repositioning is defined as changes of position in the lying or seated iledieidustdistriogte rel
pressure and to enhance depsitioniRy & regular intenals is ansidered @s amerdane o RJrevertion

(National Pressure Ulcer Advisory Panel et al., 2014). As a consequkcehs sefiotissifeom sustained
deformations, perfusion is restored and accumulated waste products are eliminateel stvatemevaporate
corneum hydration decreases and the skin surface temperature decreases (WorsleyA¢tamsbng, & Bade
to the clinical practice guideline published in 2014 (National AsesgRandicer #d\2014), repositioning
and its frequency should take into account the condition of the individuabppdrtisiippdide.g.
pressure- relieving mattresses and cushions). Therefore, skin assessment aratythenwdpgsrvation ¢
extremely important as the presence of non-blanchable erythema playslapmngjandoleluatized care
plans (National Pressure Ulcer Advisory Panel et al., 2014; Sktrenhgth 80 p8&)gimbstic associations
between skin status and PU incidence was investigated in the literatuienedysas ah&@meDumuville,

and Cullum (2018). There was low-certainty eviceessnotuhinthdlancheble eythemawes @ssodated

with the devel opment R and that people with non-blanchable erythema or current PUs may develop ne
a shorter time than those without these factors. This determination guided tiee dievedd dewsioof t

tool addressed in chapter 2 and 3 of this dissertation. The evidence for ¢thereskipreésscrigtofsPUs

and history of PUs) was judged as very low, making their prognos(@hratal yras&i
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Previous research showed thatuiitimestigp/e an impact on tissue blood flow and interface pressure (Def
2000; Kallman et al., 2013). The study of Kallman et al. (20%3)ljffevestigyatedpsisitions (supine tilt
30°, supine 0°, semi-fowler with elevated head 30°, semi-fowlsadlitaglé\tagsd30°, lateral 30° and
lateral 90°) among 20 older hospitalized patients. Results showed that the mediampeelainie change
blood flow over bony prominences increased in all supine positions and decreased inrttegllateral positic
relative change in the lateral 30° position was significantly lower than in all th& EvpenerEabdions
relative change of blood flow was also observed in the lateral 90° position in comp#&hsgof with the st
position. The median relative change of blood flow over bony prominences in the deeper tissue ir
positions (Kallman et al., 2013).

Based on the study of Defloor (2000), exploring the interface pressure in 10 diffleee®dysegnpositions,
fowler position and the prone position resulted in the lowest interface pressline maezrslir@dients.
position had lower pressure readings, compared with the lateral 90° position higichstestdiéace the
pressure measurements (Defloor, 2000). Consequently, it is recommended to pdmtiom plagients lying
lateral 30° position, the prone position or the supine position (National Pressamel @icat. A2044Qry
Positions also have an impact when patients are seated in a chair. In th&8iady,cr@Gicthleg{2011)

the relative reduction in interface pressure at the ischial tuberosities and theresdonitin $@fs meas
increments of tilt in a manual wheelchair. The study revealed that a minmeedediltaoasiitie a

reduction in pressure (Figures 7 and 8).

30° /

Figure 7. Lateral 30° position (published in Beroepsvereniging van zorgprofessionals (2011))
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Figure 8. Position for seated individuals (published in Beroepsvereniging {@0Xbygprofessionals

Although it is clear that there is an association between interface presdureeaetbihraeisk(BelRerson

et al., 2008), there is no solid evidence of a pressure threshold ERelst, Didehadbatamp, 2012).
Consequently, determining the mostfretjaartyef frepogtioning to prevent the development of PUs is
challenging. Traditionally, 2-hourly repositioning is widely accepted agebnpréoisies! mactice
(Australian Wound Management Association, 2012; Black et al., 2011a; 20i4)VHsavevela,t8isT sy
based on limited research evidence and the efficient frequency of repositioning remains unclear |
Gillespie et al., 2014; Low et al., 2014). Jocelyn Chand Sharay(@0d8) undertook a scoping review tc
identify the current research on turning frequencies of adult bed-bound patients, and shosved that in e
included studies no conclusion on the effective frequency of repositioning could haliegated. Only t
Moore, Cowman, and Conroy (2011) and Defloor, De Bacquer, and Grypaifinaekt(dG5anéesnd sig
among the intervention and control groups. Repositioning every three howslusing/dsengire lat
effective than repositioning every six hours using the 90° lateral ratat@dl(oBesiees, a reduction in
PU development in the prevention schemes that used 4- or 6-hourly turningattiesselesarddsm m
observed, compared with 2- or 3-hourly turning schedules on standardized institfiionak mlattresses |
2005a). As a consequence, it is clear that the support surfacerepaosititimeémg dérdugiency but cannot
replace repositioning and that the different turning schedules remain incongl2€§iI084D éftmor dingl

to the systematic review of Groah, Schladen, Pineda, and Hsieh (2015) thepesgitienceyoahearning re

seated, known as weight shifts aimed to redistribute pressure from one atesetticntbfloay tf the
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tissues in sitting (Sonenblum, Vonk, Janssen, & Sprigle, 2014), is also insudfissted BeabB&erisks

is highly individualized and risk may vary within an individual basgctomstaacdesy cirrent guidelines

do not specify the exact frequency of repositioning in bed or when seated but rditeme encourag
professionals to determine the frequency of repositioning by assessing a set ofderékepatienteach indi

(Groah et al., 2015; National Pressure Ulcer Advisory Panel et al., 2014).

The judgement and decision making of nurses in relation to PU prevention and managehngent was sy!
systematic review of Samuriwo and Dowding (2014) , indicating that ntihegsawndktwvalydge and
experience rather than research evidence to make PU related decisions (Samuridesidefyowding,
prioritizing the clinical practice guideline recommendations is challexugtsinTediskddlentiéy the

needto devel op effedtivedinical todstoendblethedinidansito gpply thedinical radtice griddinesin aypersondlized

way, tailored to the meeds of the indvidual petient (Bogie et al., 2018). Clinical decision support systems car
developed and are defined as software, designed to be a direct aid to clinical decision-making
characteristics of an individual patient are matched to a computerized clinicRakantwipagdidase
assessments or recommendations are subsequently presented to the clinician (Saveethal., 2001).
potential to reduce medical errors (Bates et al., 2001), to foster guidelineet@hpki®) EBwigtct
increase healthcare quality and efficiency (Schaarup, Pape-Haugaard, & M&jlescPQQ0)1 &idweter,
significant financial and organizational resources are often needed to implementisisriygugpbdlinical de
systems (Sim et al., 2001). A clinical decision support systenssedsitibtateftileeacriteria which are
important for patient repositioning, is currently lacking. This makes thafppattentitajloeethins very

difficult for clinicians. This is addressed in chapter 2 and 3 of this dissertation.

The high prevalence and incidence rates of PUs might bemwiapliendsgttd dindanstodinca

pradtice guiddlines in general and [etient repostioning more spedficaly (Bours, Halfens;Sdaadl, & Grol, 2002;
Gunningberg, 2005; Jocelyn Chew et al., 2018; Pickham et aCl2&] ®edeyicBueajngberg, & Defloor,
2007; Wahtansson, Hagell, & Willman, 2008). The study of Tolmie and Smith (2002),remaedging 327 1r
from patients admitted to an acute care hospital in Scotland, revealed thaid®fieitt e et

very high risk of PU development did not receive pressure relief, mobilizetionenaeedicti¢2011)
assessed the adequacy of PU prevention in Belgian hospitals and concludiee pladieoisyat 0i8io of t
received fully adequate prevention in bed and while seated. Patient repdsstiosipgpeedriotive the
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intervention least carried out of all preventive strategies in the Sagsaof aidllghrdahi (2015). Also in
the study of Courvoisier, Righi, Béné, Rae, and Chopard (2018)detientawdiareptisitioned at the
frequency recommended for their riskidawepaditioning, together with other repeated manual patient-
ssodated with musculogdeletd disorders in the @are gver (Vieira & Kumar, 2009). 1t is

estimated that nurses reposition patients as much as 10 times per shift (Vasihadou, Karvount:

handling activitien, e @

Roumehotis, & Theodosopoulou, 1995). Manual patient repositioning results in largessgine loads
exceeding the maximum recommended tolerances (McGill, 1997; Waters, Putz-Anderson, Garg, & Fin
the occurrence of low-back injuries (Kotowski, Davis, Wiggermann, & Williams$av;29 $R)niOicdert nurses,
cumulative trauma from patient repositioning may be particularly at riskO(3)tded phal. and injuries
have a major impact on the efficiency of nurses, leading to absenteeismtasrdytiine eftibatiog inout

also the healthcare sector and society (Hafner, Milek, & Fikfak, 2018 conmkd)@tprRelugion of

the physical burden, associated with the repositioning of patients couldHaveunsgar (Ghespie et

al., 2014).

The continuous high incidence and prevalence rates, the association between naanbidtidhable ery
development, the predominant role of patient repositioning and the identified challenges in that conte
basis to the research questicses’ collapce to patient repositioning could be increased by implementir
clinical decision tool and an aid to assist repositioning in bed. A dyotaicoingtohenstwer this research

guestion and the study results are addressed in chapter 2 and 3 of this dissertation.

Knowledge, attitudes and application of pressure ulcer prevention

A significant correlation exists between the application of adequate PU pleseftiour sesdtattitud

PUs on the one hand and between knowledge and attitudes oedhi, tieemdks #he attitudes are
positive, the more fully adequate prevention is applied (Beeckman, DeflotanGainemh20&mh). &
Besides, attitudes are affected by knowledge, next to behavioral intent andahdarooagboisiféect
object (Ajzen & Fishbein, 2005; Hill, 1992). Additionally, perceived control can be considered a:
determinant affecting the behavioural intentions, which is also influenced among otherttings by kn
skills (Ajzen & Madden, 1986; Nash, Edwards, & Nebauer, 1993).
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Consequently, knowledge can be seen as a starting point for qualitg aehduitsangfpracdtiseght in the
current knowledge of nurses and nursing assistants was added as an atldgithesisbjdwtivesolts to
the research questdmat is the current knowledge of nurses and nursing assistants about presst

preventionfll be addressed in chapter 4 of this dissertation.

4.2Which instrument can be recommended to measure erythema in the field of IAD?lddow should

defined in a Delphi study for core outcome set development?

In 2017, Van den Bussche et al. (2018) developed a core outcome set (COS) foraalirtsalvitbsearch iny
IAD or at risk, independently from any geographical location or skin colour. The starting point for this
was the lack of comparability of outcomes and outcome measures ussdphoaimgad taiadisrdization

of IAD prevention and treatment (Beeckman et al., 2016). A COS is defires ramianoonsensafs-bas
outcomes that should be measured and reported in clinical trials of a specific healthetahdition (Will
2017). Via a stepped approach, the elements that have to be measuredédcatediitstindionaad by

the decision of how to measure (measurement instruments) (Williamson dhal stddy Of Basedem
Bussche et al. (2018) one of the outcome domains identified as most importanAD toalsnsasured
erythema (next to erosion, maceration, IAD-related pain and patient satiséesdig@jtiaHoweve
heterageneity f meesrement instruments in 1AD research @dds (Beeckman et al., 2016). Evidence concerning tf
best way to measure the olgcgimeniataking into account measurement properties and interpretability
feasibility of measurement tools, is lacking. Chapter 5 of this dissertatiody qumatimios! tfoe the
development of the core set of outcomes and meadAilrease@sh. The researchwbestimstrument

can be recommended to measure erythema IAD feelbldfessed in chafptieis@lissertation.

The COS of Van den Bussche et al. (2018) was developed via systempatierlitersnniewes/awd expert
consultation. Consensus on the final core outcome set was obtained tbcbugiu¢heDBgbitei the
emerging research with regard to Delphi procedures in the field of COS development suleaaspects st
(Brookes et al., 2016; Diamond et al., 2014; Williamson et al., 201c9mnnen@atidimgy sk&Essment,
Development and Evaluations scale (GRADE) of one to nine, making it ptsgbdel éooytadropairts
accordance to their level of importance is commonly used, next to other types of score@igakystems (W

2017). Currently, there is no reference standard for the scoring system nor hatefinedéBsasksrwould be
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et al., 2016; Diamond et al., 2014; Williamson et al., 2017). Theoterieaofaehsansiieed (Diamond

et al.,, 2014) andthodological decisions when using the Delphi technique are primarily based on
experiences, rather than empirical research or theoretical justification (Sisba, 30iyih, Rs\&iHesumt,
chapter 7 of this dissertation aims to create clarity by answering follovarghapdsadsdwesbould

consensus be defined in a Delphi study for core outcome set development?
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5 SmMmayd theidentified gapsand link to the reseerch guedtions

Based on the introductory literature search a number of research gaps have been identified.

This dissertation will address the need for
increasimgursegompliance concerning patient repositioning,
the development of a tool supporting the clinical decision making process in determining tl
repositioning frequency tailored to the individual patient, taking into account#maaole of skin en
assessing the knowledge of nurses about PU prevention,
selecting the best tool to measure erythema as a clinical sign of IAD and,

studying the best way to determine consensus in a Delphi procedure for core outcome set de\

Following chapter 1 (i.e. general introduction), chapter 2 describes thieesRi/) pETICHialf (Patient
Repositioning Tool Ghent), aiming toursgsasempliance to repositioning frequencies.
In chapter 3 the results of this trial are presented. Chapter 4 presentkrbelesiydtasdabhement of

nurses and nursing assistants about PU prevention.

The methodology of the core set of outcomes and measurements in IAD research is explained in cha
A systematic review examining the existing outcome measurement instrumentoweh/tAéhamedssociat
their measurement properties is presented in chapter 6.

Chapter 7 addresses the complexity of defining consensus in a Delphi procestdeforlcpneemitcome

Finally, chapter 8 provides a general discussion of the study results, recommenaletias for clin

organizational management, policy makers, healthcare education and further research.

An overview of the objective of every chapter, also describing the used methodoledd. can be found in
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Table 3. Overview of the chapters, the objectives and used methodology

Title Am Methodology

Quepter
2

PROTEETTrial: a multicentre prosp To study the effectiveness of tailored reposi Multicentre, cluster, three
pragmatic RCT and health economic a turning aneépositioning system on (1) randomised, controlled pra
the effect of tailored repositioning to compliance to repositioning frequencies; trial

pressure ulcestudy protocol posture of patients after repositioning; (3) ir

PROTEECTTial: A cluster RCT to stt pressure ulcers and inconaseackate
effectiveness of a repositioning aid an dermatitis; (4) nurses’ and patients’ pre
repositioning to crease repositior comfort and acceptability; and (5) budget impact.
compliance

Knowledge of nurses and nursing ¢ To gain insight into the knowledge of nt Cross-sectional multicentre s
about pressure ulcer prevention: a su nursing assistants about pressure ulcer prevention.
Belgian hospitals using the PUKAT 2.

CONSIDEBore Outcome Set in IAD F To examine which outcome measurement Systematic literature review
study protocol for establishing a cor for erythema associated with incoatiseciege

outcomes and measurements in ineorderemaitis are available with supporting

associated dermatitis research about their measurement properties.

Outcome measurement instrumer
erythema associated with incontinence
associated dermatitis (IAD): systemat

Defining consensus in core outcc To study the application of two differen Multidisciplinary consensus
development through a Delphi proced systems andifferent widely used cons using the Delphi procedure
scale choice and definition of consens definitions and their impact on the selectic

determine outcome selection outcomes.
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ABSTRACT

Am The aims of this trial were as follows: (1) to compare the (cost-pédtiautngeardsrepositioning
system and an algorithm for a tailored repositioning versus usual care to improyei ngpetsging dteque
risk; and (2) to compare the (cost-) effectiveness of standardized incontinence care versus usual care
Badgraundt Pressure ulcers are a serious and common problem for hospitalized patients. In many count
ulcers are recognized as a national health issue and governments designate pressure ulcers as o
important sentinel events for healthcare. International guidelines recommend the use @f pressure |
support surfaces, systematic patient repositioning and preventive skin care to pitatenweptessire ulcer
should be patient-tailored and based on a thorough assessment of both the patient@sd Toetextual risl
is a lack of rigorous research addressing the effectiveness of a turning and repasitiociegrsigetem and i
to tailor the frequency and posture to specific patient needs.

Desigx Multicentre, cluster, three-arm, randomized, controlled pragmagff¢ctvandss @slysis. The
ward is the unit of randomization.

Methods: Tailored repositioning, the use of a device to facilitate patienidreposgionaigpeocedure for
incontinence care will be combined. Participating wards will be intensive care uilitatiganedtidsaand rehak
A sample size calculation was per@mealM@, '=0.05). This study is approved by the Ethics Comrn
(February 2016).

Osasson Data collection is currently ongoing. The results are expected to be obtained in March 2017.

Keywords health economic analysis, incontinence care, incontinence-associated dermatitis, nursing, pr

prevention, randomized controlled pragmatic trial, repositioning, tailored

55



Chapter 2: PROGTE{T study protocol

Why isthis study meeded?
Only 10.8% of patients at risk receive fully adequate pressure ulcetipnes@npoiseBreveong
other things, the use of adequate bed support surfaces, systematic repositioning of the p
consideration of the individual's situation and preventive skin care, inotughotectezmnsieg a
skin from exposure to moisture.
It is unclear how to manage repositioning at the individual patient level.
This paper proposes a protocol for a three-arm, randomized, controlled clirstigktieatiibat will inv
effectiveness of three interventions combined in two different study arms (a turnstgnand positior
a tailored repositioning protocol and standardized incontinence care) compared with usual ce

economic evaluation will provide important information on the cost-effectivetiess.of the interve
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INTRODUCTION

A pressure ulcer is defined as ‘a localized injury to the skin and/or uatiedyegaibsng, preuminence,
resulting from sustained pressure (including pressure associgNataniéh Bhessiire Ulcer Advisory Panel,
European Pressure Ulcer Advisory Panel, & Pan Pacific Pressure TrjergébtommaeB0dd pressure
ulcers is related to a complex interplay of several factors. Mobility/activitystpeuiiarenraaepskident

risk factors. In addition, skin moisture, age, haematological status, nulrisitar sjeneigl teagberature

and immunity are important factors for pressure ulcer development (Coleman et al., 2013).

With a prevalence ranging from 3.4-17.6% in acute care settings (Amir, Meijersingbeigfens, 201
Donaldson, Aydin, & Idvall, 2012), pressure ulcers are associated with increaseddymorbidity ¢
hospitalization and use of health care resources (Essex, Clark, Sims, Warriner,ef &UIRGHI2009; Gc
Hopkins, Dealey, Bale, Defloor, & Worboys, 2006; Lardenoye, ThiefaifressuBeeslaars2a0®).
internationally accepted as an important quality indicator and are considereddodrseagueneffatite
Lohrmann, Halfens, & Schols, 2016; Gunningberg & Stotts, 2008; Van den Heede, Gl&ee, Sermeu:
2007).

Bdground

Prevention of pressure ulcers comprises: (1) the use of adequate support surfaces (beid and chair)
pressure/shear and to manage tissue load and microclimate; (2) preventive skin carskichming cleans
protecting it from exposure to moisture; and (3) systematic repositioning of $iae patimmioivitiecon
individual’s situation. The purpose of repositioning is to relieve ouredistréreia firessequency should

be adjusted to the condition of the individual and the support sokiaes iatiede PB&&; National Pressure
Ulcer Advisory Panel et al., 2014).

Limited compliance exists when applying pressure ulcer preventive interveatid@91\Yaodadueted

a nationwide prevalence survey assessing the adequacy of pressure ulcer preVemtidonhatrergpitals anc
10.8% of the patients at risk received fully adequate prevention. OnlyabE%k oé tedvedtiepssitioning

with adequate frequency (Vanderwee et al.,, 2011). In addition, MaldahiN2644), fauhdthat

compliance with repositioning was low. The most commonly perceived barriers tagressutieeulcer pre

57



Chapter 2: PROGTE{T study protocol

patient’s condition, a lack of time, personnel, agreed on roediistyiaresswsarfaces and inadequate
knowledge (Athlin, Idvall, Jernfalt, & Johansson, 2010; Kallman & Suserdd); Zi08n) G &nhimigre 20
2010).

Pressure ulcers can be related to incontinence-associated dermatitis (IAD)lithisatqtheargations.

IAD is considered a part of a broader group of skin conditions that are referred to as moisiyee- associa
(MASD). MASD is used as an umbrella to cover damage of the skin caused byrdifetenesypes of r
including urine or faeces, perspiration, wound exudate, mucus and28dlha TB&atk et IAD is preferred
over the more general term MASD because it distinguishes the skin problenedaignoanimeace/or fa
from other conditions, such as perspiration or wound exudate (Beeckman, 2015). IAD is often assao
redness, rash, vesiculation (Gray et al., 2012), discomfort, pain, buimgnig, iheheffeoteiihgteas. In
addition, the development of IAD can result in an undue burden on care, loss of indaegentiesce, disruj
and/or sleep and reduced quality of life, worsening with frequency an(Bpemhinaof 2015y According

to the secondary analyses of the multicentre, randomized, controlled tri@Qffa) éiaistaepaddictive

factor associated with superficial pressure ulcers.

THE STUDY

Ans

The aim of this trial was to improve: (1) the extent to which nurses adhere to rppositisratragkiency in
and (2) reduce the incidence of pressure ulcers and IAD. To dateydiwere ieseedack atidressing the
effectiveness of devices to improve nurse compliance with repositioningicleaduaivorno itnanage
repositioning at the individual patient level. A risk-based plan for repastiskisgypssiegisT o improve

the extent to which nurses adhere to reposition frequency in patients at risk and the cecgdande of pres:
IAD, multiple interventions will be combined. Combining multiple intetyeatsuretalpess@an lead to
improvements in prevalence and incidence rates (McGuinness et al., 2012; Niederhauser et al., 2012
& Chakravarthy, 2012; Soban, Hempel, Munjas, Miles, & Rubenstein, 2011).
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Design

This is a multicentre, prospective, cluster, three-arm, randompiagd)atantri@lexhd cost-effectiveness
analysis. Randomization is performed at the ward level. Patients in wards withke eapdomeetalto

care (two arms) or usual care (one arm). The primary outcome of this sitdghatirsessmitidce to
reposition frequency in patients at risk within the trial period. The secondary outconae& afe turning
sacrum pressure, incidence of presancelADersurses’ and patients’ preferences, comfort and acceptab

the interventions and cost-effectiveness.

Setting
The trial will be conducted in intensive care units, geriatric wards\eaadissfiaditjtatrandomly selected

university and general hospitals in Belgium.

Sampling

University and general hospitals in Belgium that have intensive cahabgéatatcvaads were listed
next to hospitals with at least one or more rehabilitation wards. A random samatetakdr, fraspital
which eight hospitals agreed to participate (three university hospitedspftaésersulting in 19 wards

as follows: five intensive care wards, six geriatric wards and eight rehabilitation wards.

Randomization

Cluster randomization (1:1:1) was used to randomize study wards.

Participants

Patients must meet following criteria for inclusion: (1) admitted tovearel sif (P)ebstundy” 18 years; (3) at
risk of developing pressure ulcers (Braden score &f pres@Ur&aillcers category 1l - IV and IAD category
at bony prominences as a result of lying and/or sitting at the stéb) aldthétstutly;the ward for a
maximum of 7 days on the day of inclusion; (6) expected to have an additiomahiengthodfSstiaysf a

(7) no restriction concerning active and supportive therapy at the moment wfittertusitorraad (8)

consent by the patient or his/her representative.
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Recruitment

The researcher will screen patients for eligibility. Every 8 days, a maximunwaridfoull patiects e

A random sample will be taken if more than four patients are eligiblen viévbakéind abitiet the study

will be provided by the researcher, head nurse or nurses before obtaining writtecruitiorenéavitonsent. R
be consecutive and will continue until 16 patients per ward have been recruggght Antisthpasod of

expected.

Sample size

The sample size was calculated based on an expected increase in turning compliare etf &Q0% (0.55 (
2011) - 0.825). The sample size calculation showed that 226 patients 8084 equierdao thetecting a
significant increase at the 5% level in the primary outcome of adherence to repositiomofrequency. Ra
the ward level was takeadotwint, with Bonferroni correction for randomization of clusters (= 0.025) ¢
intra-cluster correlation coefficient (0.027) (Schoonhoven et al., 2018y diojpytidipkie &ipatient
withdrawal or moving to another care facility, an over-sampling of 10% is inclutedl B eatefiyyirop-ou

monitored and registered throughout the study period.

Experimental groups

Experimental group 1

The first arm of the experimental care consists of the use of a pressaoralgicghmréadoted to
individual risk factors. In addition, Comfort Shield® barrier cream washing wipes (8hgagrod@)cts LLC,
will be used for incontinence care every morning and after each episode of incontinéase. fhiee washing
ability to clean, protect and treat the skin. They are hypoallergehmdatgradedsearktr turning and
repositioning patients when lying in bed, the Prevalon® Turn and Repositioning Sgsteith 20 (Sage r
used. The system consists of a low-friction glide bloelgtyedg@3 and a microclimate body pad. The syste
assists and maintains proper patient positioning and offloads the sacrum and contrale body heat and
The pressure ulcer prevention algorithm tailored to individual risk factors wabidestathpddprifote,

an extensive literature review was performed and combined with expert capstibati@nn kiftes nvith
expertise in wound care and pressure ulcer prevention, one dermatologist, one geriatrafian and on
biomechanics of soft tissue) were invited to be part of a steering committeecaactiat gfitivelred.

Experts were asked which risk factors are most important when managing repositigaitignat the indiy
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level. Repositioning frequency was also discussed. As a resalted dARQITIBGIT (acronym for Patient
Repositioning Tool Ghent) was developed. The tool allows repositioning ofhgatienthtiaddjwdtdueto
individual. Risk factors included in the tool are skin status (blanchablesiesg$€aleirsn et al., 2013),
incontinence (Coleman et al., 2013), pain sensation (Coleman et al., 20i&MatiosahPPessiret al.,
2014), fever (National Pressure Ulcer Advisory Panel et al., 2014), nsttiomaimosddatag@doleman

et al., 2013), activity (defined as the ability of the patient to makevspoeésie(sleman et al., 2013)
and the support surface in use (National Pressure Ulcer Advisory|Racieheteale d2(s$). iBcontinence,
decreased pain sensation, fever, decreased muscles and subcutaneous fat are related to increased
presence of skin lesions (pressure ulcerslVaaegddoy IAD category 2) and the absence of or a minimal anr
of activity have an impact on the frequency of repositioning. The tool contains rgumitior@ndations for

frequency and the way repositioning should be performed.

Experimental group 2

The second arm of the experimental care consists of the use of the usual pressure ulboer preventi
addition, Comfort Stbeldier cream washing wipes (Sage products) will be used for incontinence ce
morning and after each episode of incontinence. For turning and repositioning patietit® when lyin

Preval6Murn and Repositioning System 2.0 (Sage products) will be used.

Control group / usual care group

Given that this study is pragmatic, wards randomized to the control group usécéreprestaitpressure u
protocol and incontinence care according to the standards of the ward and theroquetigmtscedisire to
usual care differs between wards, the researcher will document care for presswentiloenqeeastion,

and repositioning at each site.

For an overview of the study procedure, see Figure 1.
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Random sample of 17 hospitals with
following wards: ICU, geriatrics or
rehabilitation, ar at least one rehabilitation
wald

k4
Willingness to participate at the research and
Ethiral approval

¥
Cluster randomization to ane of the following

groups:
¥ 1' h 4
Experimental care, group 1(n =68 patients): Experimental care, group 2 (n = 68 patients). Controlfusual care group (n = 68 patients):
- Tailored pressure ulcer prevention protocol - Usual pressure ulcer prevention protocol - Usual pressure ulcer prevention protocol
- Comifort Shield barrier cream cloths - Comfort Shield barrier cream cloths - Usual incontinence care
- Prevalon Turn and repositioning System - Prevalon Turm and repositioning System - Usual precedure to turn patients

. ]
Week 1 screening patients
R for eligibility

¥
A

v
Random sample of four
patients and obtaining
informed consent

¥
Inclusion in the study for
eight days

piem Gugedianed 1ad ssasoud Apnys

¥
Repeating the weekly
process, till 16 patients are
included

Figure 1: Overview of study procedure.

Education

Prior to the start of the study, two types of education were/wHirbe anogtlechtion session for care
managers, head nurses and nurses specialized in wound care/pressure ulcer prevention was orgat
2016. During the training, the researcher gave information about the\stdoyudesigs,astd study
products. Second, education sessions of 1 hour 30 minutes for all nurses wedbehenganizedvitiee re
theoretical information to the nurses about pressure ulcers and IAD. In beldraorechimsesagihizing
pressure ulcers and IAD and how to differentiate using pictures. Nudebaill flanrsbseneation and
how to use the study documents. Depending on the study arm tcassigmetheveastlidy products will

be demonstrated by the researcher. The education sessions will be organized clabeftr gechtart of the

ward.
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Data@lledion

For each ward, data will be collected at baseline, during the studytlfeEndtatyhpesiod .oData will be
obtained at the ward level, the nurse level and the patieniceved darecs@lection per ward can be found
in Table 1.

Table 1: Overview of data collection per ward.

When? What? Level? By who?
Baseline Data about the organization Ward Head nurse
Data about current care Patient Researcher
Baseline data Nurse Nurses
During Baseline data Patient Researcher
Daily observation Patient Nurses
Treatment products Patient Nurses
Unannounced observation Patient Researcher
Comfort and preferences of the patient Patient Nurses
Post Comfort and preferences of the nurses Nurse Nurses
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Data collection at baseline

Ward levBéfore the start of the study, the researcher will collect data dD#ia vedaitetbieistaff, such

as the number of nurses and caregivers and their rate of employment; pressucé as@revaleamtsn,
and incidence rates at hospital and ward level, availability of nursessspe ciklergo@vemésn/wound
care, pressure ulcers assessment (such as which patients are assessed at what time and by which
assessment (such as which bony prominence are observed by which caregiver) and typagf mattress
incontinence care, such as the use of water and soap or wipes, care and barrier prodhcas, and ergc
ergonomics policy, figures related to caregivers with back problems ateViessiltdilipatient

repositioning will be collected.

Patient levaL the patient level, data about the current care will be collegkest. Wshrassesement will

be performed for all patients admitted to the ward using the Bradenrstafer Batielugiag pressure
ulcers (# 17 Braden scale) will be informed and written informed consent will beyobtaifdthvagsequent
data will be collected: diagnosis, IAD risk assessment on the basis of typeamnckdsgieasdessamtnt
(using the diascopy method), screening for malnutrition (MUST) (Elia, 2003), if the@mditeryt has any
prominences (VAS) (Freyd, 1923), presence of urinary/faecal catheter or stoma, medieasion (tranqu
corticosteroids, diuretics, antibiotics and immunosuppressants), Do Not Resujcpatsearome dDNR co
comorbidities, current skin care, current protocol for repositioning and thewypehatihe gdtesst 0

placed.

Nurse levit.the nurse level, nurses will be asked to answer questions concerning demographic data, |
prevention (including the PUKAT 2.0 knowledge assessment instrument (Beeckman & Manderli

incontinence care. In addition, they will be asked to provide subjecévesddtddo tleposition a patient.
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Data collection during the study period

Patient levBL each participating ward, data from patients will be collected both thy tteseandesrand
Nurses will collect the following data on a daily basis: registration of turpiogiticeqoéticy patient,

type of mattress/cushion on which the patient is positioned, use of skim assegsrodatiassig the
diascopy method), if the patient has any pain on bony prominences (VAS) (FréudintP2®) Bsistdlpatte
Stool Chart) (Lewis & Heaton, 1997), presence of urinary/faecal cathetethendaidyskiBassessment,

a photo will be taken if a skin lesion is present. Patients who develop pressuréVubredtocdrdgory
category 2 during the study will be discontinued from the interventionss@gajeplialda)e @srusual

will be delivered, namely pressure ulcer prevention using the usual protocelcénodingnenteecare
standards of the ward and the usual procedure to turn patients. Dataucsésatidincontihae so that
evolution of the lesion can be monitored. Treatment of the skin lesion will the pedtatobdfukiag
ward. To calculate treatment costs, nurses will be asked to register ptasiinisniseftpiastere ulcers
and/or IAD. The time needed to treat skin lesions will be baseduartéesald{26fbe

The researcher will collect data on two unannounced moments per patient. T folibedtey data will
position of the patient and accordance with the protocol, angle where the patieieig)ipositibieed at the
sacrum and the middle of the back (using a mini digital inclinometer by bewaklbimed, of e ssuore,

skin assessment (using the diascopy method) and time needed to reposition the patiegtan a correc
chronometer). To obtain a broad idea of the extent to which nurses adhere to repositianris&quency in
within the trial period, the researcher will choose variable moments for unannoumsedhdatalitpllection.
refers to both the time and day of data collection by the researcher.

Baseline data will be collected by the researcher. Therefore, the same prodeduridedldrevisesliyas

in the section on data collection at baseline at the patient level. Qnsdsyczigisetreher will collect
data about the comfort and preferences of the patient concerning the turning amd repositioming syste
frequency and incontinence care. The researcher will then also collect data on the amaumeiof used stt

patient (if applicable).
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Data collection at the end of the study period
Nurse levist.the end of the study period, when 16 patients have been recruited fvathbeach ward, data
collected about the comfort and preferences of the nurses concerning the turning and repositioning s\

repositioning frequency and incontinence care.

Dataandyss

Baseline characteristics will be collected to assess the comparabititglaridecerpefigreups in terms

of age, gender, BMI, Braden score and diagnosis at admission. Logistic regregsiare/iisiises and ¢
exact tests will be performed for the identification of factors related to/predictingctumpleametgosit
(primary outcome). Kaplan-Meier survival analysis, log-rank tests and Cox Riepbogiwiiebélazacd Mo

to analyse the time to development of pressure ulcers and IAD. Logistic regrappitedaoahgsis/will be
which variables are significant predictors of the development of pressure ulcers and IAD.

Intention to treat (ITT) analysis will be used to assess the maircintdeyeanoalsEifexpect to have true
drop-out from the study due to withdrawal or moving to another care facility, outchicie cizta nanall

be registered for the complete study duration. For this particular grougjdrOcifrigastarbsed)awill

be applied as much as possible. In light of the hypothesized averagbdd@gihobf7séagiegts (Moreau,
Agentschap zorg en gezondheid, afdeling informatie en zorgberoepen, personal communication, Fe
LOCF will be used for drop-outs with a minimum of 4 days of complete oustents otise maimss. P
during follow-up and for whom less than 4 days of outcome observationsearepdaeddlidy wiler
participants. An initial drop-out rate of 10% was anticipated icahautroplersieeactual drop-out in the
intervention and control groups will be continuously monitored throughout theoseuthaariO clep-

out is observed, additional recruitment of patients will be initiated.

Concerning the health economic evaluation, a comparison will be made betweeinbalth dktextsts and tt
of the interventions vs. the usual care. Regarding the costs, both thef itneestteprdntasts and the
potential savings will be considered. As health economic evaluations are charaaérinedgistyne degre

a one-way sensitivity analysis will be performed (Demarré et al., 2015).
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Ethical considerations
This study is approved by the Ethics Committee (February 2016). Verbal anduwirittersintyrmvdkion ab
be provided by the researcher before obtaining written informed consent from patients aitid caregiver

be anonymized.

Validity and reliability / rigour

The tools used in this study to collect data have been validated. The Edtachlatamio twid
unannounced moments per patient will contact a second investigator if a skin lesioalisbigsent. Thus
of the data collection will be assured. To ensure data quality, a soi¥ane) wibbenug€d to process

and record the data.

DISCUSSION

Although several evidence-based guidelines for pressure ulcer prevention exist, dbaqereatdsnce and
remain high. This multicentre, prospective, cluster, three-arm, randpnaigedhticomiabla] cost-
effectiveness analysis will be the first study to evaluatestiesgitechgftailored to individual risk factors.
In addition, it is possible in this study to observe the effect of combimergiomsltgriepraesure ulcer
prevention. The study will provide an answer to the question of whether thecesepdvangressure ul
algorithm (tailored to individual risk factors), barrier cream washing wipesasediferawepnmorning

and after each episode of incontinence and a turn and repositioningpsysthrépadgionimequency

in patients at risk and reduced incidence of pressure ulcers and IAD. The healthilleponodec evaluat

iImportant information on the cost-effectiveness of the interventions.

The pressure ulcer prevention algorithm tailored to individual risk factorsludl fbe dévgieating
guidelines. Currently, guidelines only state that the frequency of reposaitijnisiegl stoooldling to the
condition of the individual and the used support surface. The algorithmthiewdlalyedvplioratce it
possible to describe in detail how tailored repositioning needs to be performed.

The results of this study will be disseminated through presentations at conferencssiemtfipublicatior

journals.
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Limtations

This study is associated with several strengths and difficulties. Teerdadigmizatiaiusan be observed
as strengths. As all participants at a single ward will receive the ,ssontaimieatentiohthe interventions
is not possible (Campbell, Elbourne, & Altman, 2004). However, clusaeisramdoloveatiefifdctive
sample size than the total number of individual participants (Camfiied stnalleP@a4ple size leads
to the first difficulty, namely the need for a large number of partrigatimgsywanceased education
sessions. This process results in higher costs. Additionally, cluster randonmizaticomeéelstyo asatist
mentioned by Gums, Carter, and Foster (2015) and Campbell et alo{2@0éniEhewiediagd outcome
assessors is not possible in this trial. The study by Beeckman, DefidoY,aBdeowekdizi,1a showed
that the attitudes of nurses towards pressure ulcer prevention are significantlyutesenfthiasuthe attit
viability nurses and because this attitude leads to a lower apgliegtiate gfrulntion, motivating nurses
will be a challenge. Flyers, posters and follow-ups by the research&hisistoeytaketeohto account a
lower patient turn-over at the rehabilitation wards and, thus, a lorayeolperimh @it daese wards will

Ooccur.

CONCLUSION

Although several evidence-based guidelines for pressure ulcer prevention exist, dbaqereatdsnce and
remain high. Guidelines recommend that the frequency of repositioning should be adjustied according
of the individual and the used support surface. However, it is undearflenudnctaidord posture to
specific patient needs. The pressure ulcer prevention algorithm tailoréactons thatualsideveloped

for this study may be of value for developing guidelines and, thus, clinical practice.
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Chapter 3

PROTECT - Trial: A cluster RCT to study the effectiveness
of a repositioning aid and tailored repositioning
to increase repositioning compliance

Chapter based on:

De Meyer, D., Van Hecke, A., Verhaeghe, S., BeeckmarrjdD. A2€18je PROT ECXtilly the
effectiveness of a repositioning aid and tailored repositioning to increase repadgtiomagpéompliance.
Advanced Nursifig) 1785-1098. DOI: 10.1111/jan.13932
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ABSTRACT

Am To study the effectiveness of tailored repositioning and a turning and repositignmgssgstem
compliance to repositioning frequencies; (2) body posture of patients after repositioning; (3) incidenc
ulcers and incontinasseeiated dermatitis; (4) nurses’ and patients’ preferences, comfort and accepta
(5) budget impact.

Badgroundt Patient-tailored systematic repositioning is key in pressure ulcer peegmtahd€oislate,
making tool is lacking and compliance to pressure ulcer prevention guidelines is low. Researc
commercially available turning and repositioning systems is lacking.

Design: Multicentre, cluster, three-arm, randomised, controlled pragmatic trial.

Methods Two hundred twenty-seven patients at risk of pressure ulcer developmett wards acrlted at
hospitals between February 2016 - December 2017. Wards were randomly assignegtoameh experims
one control group.

ResUts Nurses’ comapte to repositioning frequencies increased significantly in the experimental grou
patients were cared for in bed (94.6% versus 69% and 84.9% versus TAidg§@ndpplyosititreny
system was associated with significantly more correctly positiefgttpeecesitg3¢ng position) (69.6%
versus 34.6%). Few pressure ulcers and incontinence-associated dermatitis incicemtts aoturred. Bc
nurses were positive about the intervention. Higher labour costs related to repoddiaming ithded w
control group.

@ndusian: This was the first study investigating the effect of tailored reposisenafigaaegdbigioning

aid to increase nurses’ compliance to repositioning. The resultsheentarvéatmumsofét demonstrating

the importance of follow-up and education.

Trid regstration:
This study is registered at https://clinicaltrials.gov/INCT02690753.

Keywords nursing, pressure ulcer, prevention, compliance, repositioning, tailoredenredidahdseite, clust

trial
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SUMMARY STATEMENT
Wy iis this research meeded?

Tailored systematic patient repositioning is key in the prevention of pressure ulcers.
Guidelines recommend nurses to assess multiple criteria to determine the frequency of reposit
Nurses’ compliance to systematic repositioning of patients is low.

It is unclear how to tailor the frequency and posture of patient repositionindhtoititevedimalition of t

considering contextual factors.

Whet arethe key findings?

Nurses’ compliance to repositioning frequencies increased for patients lying in bed when appl

repositioning and/or using the turning and positioning system.

The use of the turning and positioning system was associated with patients pesigonecke frequen
correctly in a-86° tilted side-lying position.

How should the findings e used to infl uence polio/practioe/researdeducetion’?

Tailored repositioning and the use of a device to support patient repositioningeimobed can c

nurses’ compliance to repositioning frequencies.
The use of the turning and repositioning system contributes to proper positiob@ty of the patient

Implementation support, long-term follow-up and tailored education about repositianing and .

turning and repositioning aid should receive the necessary attention.
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INTRODUCTION

Pressure ulcers (PUs) are recognised as preventable adverse events (Aygor @086; X0drtjésweeingberc
etal., 2011; Walsh et al., 2017; Zaratkiewicz et al., 2010). Hogeigehnjdhenapggugléom 0.38% to 53.2%,
with a mean prevalence of 20.9% in the acute-care setting (Moore, WebsterU& iSguseveo, 2015)
substantial financial burden. In Belgian hospitals, the mean cost of preventieh§&Bpalieatpeeciay
cost per patient per day varies betw&@i362Bémarré et al., 2015).

PUs regularly occur in individuals with impaired mobility and activity orsdeicne{Sedgrainasenierop,
Bader, & Oomens, 2008). Older adults and critical care patients have an increR&és] bestaoselevelopi
numerous risk factors are present (Cooper, 2013; Rasero et al., 2015; RicBakisCn|l&gart0ATig
Vanderwee et al., 2011). Rehabilitation patients are at risk for PU develujpenentedicailytheir

compromised and debilitated status and age (Revello & Fields, 2012).

Badground

PUs can be prevented by applying evidence-based preventative intervention$4(Gbepd¢atia@aB). In 2(
Pressure Ulcer Advisory Panel (NPUAP), European Pressure Ulcer AdviSany Paciéic (ErRdsurE and
Injury Alliance (PPPIA) developed and disseminated global clinical practice gupteimess. FRismtegies
include the following: risk assessment, skin care, education, the use of supporpatiefasices, syste
repositioning wherein the frequency should be adjusted to the conditiamafieesunoipoduairface in

use, optimising the nutritional status and maintaining optimal sacral skal Rreissure (Ma&oAdvisory
Panel, European Pressure Ulcer Advisory Panel, & Pan Pagifiaries30id ) njury

For patient repositioning, guideline recommendations require nurses to assess multiple criteria to c
frequency of repositioning, rather than to specify the exact interval (NatiédwhlistngsBaeeUbteal.,
2014). However, this might be difficult for nurses because there isorsuppurataisaddsdéssment and
clinical decision making. Thus, it is unclear how to tailor the repositioposjureqoanatyeamnceeds.
Next, overall compliance related to PU prevention guidelines is low. In the Europfedanutemaésnce stud
Clark, Dealey, Gunningberg, and Defloor (2007), only 9.7% of theRlatasslapmigat received fully

77



Chapter 3: PROTE{T study results

adequate preventive care. For repositioning, only 38.2% of the patients in needegilargvention w
repositioned in bed. When seated, less than 20% of the patients were repositiaoedmentgaizorigo the re
(Vanderwee et al., 2007). In a Swedish study by Gunningberbd 2084t tiskidid not receive any
pressure-relieving/reducing mattress; for 94.7% of the patients, repositioniige was ohdb pherapeizhls

to increase awareness about the importance of prevention is confirmed in a studyéyheyder (200
percentage of bed- or chair-bound older adults receiving a pressure-reducing deddenisglan 48 hour:

was only 7.5% and 66.2% of the patients at risk were repositioned every two hours

A plethora of medical devices exists to support nurses to prevent PU developmentsesufiport surfac
redistribute pressure and manage tissue load and microclimate. Patient repostdidadigadevices ain
repositioning to relieve or redistribute pressure (National Pressure Ulceal A@G$4)y Radaket most
trials evaluated the effectiveness of repositioning aides and supportdemtaces pressuiacieduction,

in addition to health economic analyses (Black, Berke, & Urzendowski, 2082z, Bfdreonie&aPh2016; C
2005; Edger, 2017; Garcia Molina et al., 2012; Hall & Clark, 2016; Hampton, 189BgBckveas), 2016; S
2016; van Leen, Hovius, Neyens, Halfens, & Schols, 2011; Yi, Kim, YSodigmfotusaiog, @O09.

potential of patient repositioning aides to increase compliance related to PU prevention are lacking.

THE STUDY

Ams

The primary aim was to study the effectiveness of the Prevalon® Tum @naFD &sli¢B&fyesteroducts
LLC, Cary, lllinois, US) (further referred to as TAP systenbewithcombitineditwith an algorithm for
tailored repositioning to improve nurses’ compliance to repositioning frequencies in patients at
development. The secondary aims were to study: (1) the body posture diopatign{8)dfierinemiesice

of PU and incontinasseeiated dermatitis (IAD); (3) the nurses’ and patients’ preferences, comf

acceptability of the intervention; and (4) the budget impact.
Design

A multicentre, cluster, three-arm, randomised, controlled pragmatic tBaltevasepe doleedd between

February 2016 - December 2017. Randomisation was completed at the nursiogl\wanddevebfion:1) to a\
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of the study groups and after obtaining consent for Patigcisaadmitted to a ward were considered a
cluster. The study consisted of an eight-day study period witin daity obgestvation by the nurses and
two unannounced visits by a trained researcher. A detailed description| atdlsepstithhedoto@917

(De Meyer et al., 2017).

Setting and partidpents
Hospitals
A convenience sample of 16 hospitals (1 university hospital, 4 generabhgsbitatsctattandild general

hospitals) participated in this trial.

Wards
Per hospital, at least one ward (geriatrics, rehabilitation and/or tChhriv@gateviteddnsultation with

the hospital management, resulting in 29 wards included in this study.

Patients

Patients were included if they met the following criteria: (1) adimiteiddy wzeds; (2) aged ! 18 years;
(3) at risk of depelg PUs (Braden score " 17); (4) free of \PdnzhtAID cat. 2 on bony prominences as ¢
result of lying and/or sitting at the start of the study; (5) adrartiddrta tmaximum of seven days on the
day of trial inclusion; (6) expected to have an additional length of staghafdaysn{dinaf restriction of
active and supportive therapy according to the do not resuscitate dintadenatutieon; and (8)
written informed consent by the patient or his/her representative. Patientsseeugvedygrbitetthecon
researcher, discussing all patients admitted to the ward with the headaidme. patestsmeneight

study days was recruited until 16 patients per ward were enrollechdkmarsthambiex of patients was
eligible, a random sample of patients was taken. Screening for eligibiliyrzed cbtaseimgwefe

provided by the researcher.
Snplesze@adation @nd rendoisation

The sample size was calculated on the primary outcome, with af tivOssatedi @ZDghgawer. A turning

compliance of 55% was expected at baseline (Vanderwee et al., 2011). An improveeriieof 50% we
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found (from 55-82.5%). Considering randomisation at the nursing ward level, a Bonferroni cc
randomisation of clusters (#=0.025) andstantarrelation coefficient (ICC) of 0.027 (Schoonhoven e
2015) next to an over-sampling of 10% to anticipate study drop-out due t@patambgvithdraotiadr

care facility, a sample size of 226 patients was required.

At the start of the study, nine wards (2 geriatrics, 6 rehabilitation, 1 ICU)ipateseStagpleo partic
randomisation was used by the researcher to assign the wards to the expmanmentalpen(Exsakl
Microsoft, N.Y., USA). Next, 20 wards (11 geriatrics, 2 rehabilitatmpartitiateoBkekeartdomisation
was used in two separated times to achieve balance in each study arm anceh(bxyple Mignsbft,
N.Y., USA). Block sizes were not fixed. Finally, 12 wards were randogrisep 1o(&xgenatrecgall ICU
and 3 rehabilitation), nine to experimental group 2 (4 geriatrics, 2 |Gahpad® erftditdte control
group (4 geriatrics, 2 ICU and 2 rehabilitation) (Figure 1).
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25 hospitals

Mlpcation

-

16 hospitals

1r
28 wards randomised
=31t

- 13 geriatrics

= & renapliitatian

»  Declined o participate=9

L

L

¥

L

Wards randomised to experimental group 1 {n=12, median cluster=
5.5 patients [1-16]; 82 patients]

- & |CU {median cluster= 25 [1-12). 18 patients)
- 5 geriatrics (median cluster= & [1-16); 45 patients)
- 3 rehabilitation {median duster=7 [2-10]; 19 patients)

Wards randomised to experimental group 2 (n= 9, median clusters
5 patients [1-16), 54 patients)

-2 |0 {median cluster= 1 [1-1); 2 patients)
« & Qeriatrics [median cluster= 85 [2-16]; 35 patients)
-3 rehabilitation [median cluster= 5 [2-107 17 patients)

Wards randomised to control growp [n= & median cluster= 115
patients [2-17], 91 patients)

= 2 ICU [median cluster= 9.5 [2-17); 19 patients)
- 4 gerlatrics [median cluster= 125 [8-16); 49 patients)
= 2 renabilitation [median clusker= 115 (11-12); 23 patients)

Lest to follow-up [n=9 patients; ransfer other wardfother
institution/ome, death)
Distantinugd study [n=T1 patients; discomfort]

|

Wards included for primary anatysis {n=12)
Patients included for secondary analysis (n= 82)

Figure 1: Design of the study

L

Lost ta follow-up (n= 7 patients; transfer other wardfother
institutioryhome, death)
Discontinued study [n=5 patients; discomfart, increased
mability)

Wards included far primary analysis [n= 9]
Patients included for secondary analysis [n="54)

|
h

Lost to fallow-up [n= 6 patients; transfer ather wardfolher
institutionmome, death)
Discontinued study [n=1 patient; increased mobility)

Wards included for primary analysis [n= 8}
Patients included for secondary analysis {n=91)
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Interventions
The accounts of the two experimental groups and control group are summariseshieddsiadlyin the pt
protocol (De Meyer et al., 2017):
For patients admitted to wards randomised to experimental group 1, care comprised the appli
digital PROTECT tool (i.e., a PU prevention algorithm wherein repositioning fredagency and [
tailored to individual patient risk factors), developed in preparation fgettaes alial2e Mand
the TAP system for patient repositioning in bed.
For patients admitted to wards randomised to experimental group 2, careexaskopaaitsd that of
group 1 except for determining repositioning frequencies, where the usual PU prevention pre
hospital was used instead of the PROTECT tool.
For patients admitted to wards randomised to the control group (usual care), mar@dasstments t

usual were made. An overview of the study intervention can be found in Table 1.

Table 1: Overview of study intervention

PROIECTtod Rrevd on®Tum and Rosition §Sgem (TAP) 20

Assessment of following items: - Assists and maintains proper patient reposition
- Support surface in use - Offloads the sacrum

- Skin status - Controls body heat and moisture

- Incontinence status Includes:

- Pain sensation - Low-friction glide sheet

- Fever - Two 30° body wedges

- Decreased muscles and subcutaneous fat - Microclimate body pad

- Ability to make spontaneous movements

i

Tailored repositioning protocol including recom
related to the frequency of repositioning and skin

observation + body posture (bed and chair)
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For 45/136 patients admitted to wards randomised to experimental group 1 or 2, Comfdoti&hield® Bar
(Sage Products LLC, Cary, lllinois, US) were used at the starg ahéhstgtydyarDunforeseen production
error occurred. This resulted in excluding this part of the intervention for 91veére3édpaitientsovho
wards randomised to the experimental groups. Consequently, incontinence care ipsheasxperiment

replaced by incontinence care given as usual on the nursing ward.

Quoome mesares

Primary outcome

Compliance of nurses to repositioning frequencies in patients at risk edthvasresseskspdriwice by

two unannounced visits per patient by the researcher. During these visits, the rpssircherf dhserved th:
patients and checked the time interval since the last repositioning by steatems gniude rbyi the
responsible nurse in the data collection document. The registrations were doubliéenheciced with th

responsible nurse.

Secondary outcomes

The secondary outcomes were body postures of the patients after repositioningADdcrdeses’ arflUs anc
patients’ comfort and acceptability of the intervention and budget impacs{lisddeo?paiedys were
assessed when the patient was lying in bed or seated in the chair at ivterdififefentomthn visits, if
possible. A first assessment was performed during an unannounced contact with the patient. The sec
occured if the patient was repositioned during the visit and immediately aftertheppatiemivgasVhen
positioned in bed, the posture was assessed by: (1) measuring the turning angleodigoadaegpatient wi
the centre of the spine using a mini digital inclinometer by bevel box (Rafyss}{2hgbkxKiegliadand
presence of pressure on the sacrum; and (3) checking for elevated heels. When tle thaticmtivyvas positi
the posture was assessed by: (1) checking for elevated heels and/or footrest; (2) cheakidd3pr support

the presence of a 30° seat tilt.
The incidence of PUs and IAD was assessed by daily skin observations by the nurseswaad research

visits. PUs (sacrum, trochanters and heels) were categorised according to the M#Pnational N

classification system (National Pressure Ulcer Advisory Panel et al.g@@dzt)orovdéDasateon the
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level of severity of skin injury (Beeckman et al., 2015). The iasidalocdatédPaks thve ratio of patients
who developed a PU cat. lI-1V during the study (numerator) to the total study samplea(tbssiominator). F
defined as cat. 2 was predefined as an incident during this study. The iasdaindaisapastitwe \natio

of patients who developed an IAD cat. 2 lesion during the study to the numdreriotpatieatd.who w

The nurses’ and patients’ comfort and acceptability of the intervention were assestety diytlae end of
guestionnaire designed for this study. The following items were included: perceiZederos)fort (patie
experiences (patients: 3 items, nurses: 2 items), perceived quality (nurses: tfitmagesedeverisience

Budget impact included the cost of nursing labour and material costs.

Table 2. Primary and secondary outcome measures

Definition Measure Psamet
Rimery autcome
Nurses' compliance Patient repositioning frequency inYes/No Unannounced contac
with repositioning  accordance with the predefined | visit 1 and/or 2
frequency
Saoondary @utoomes
Patients’ body post Turning angle at the centre of the igjgiasurement in degréego time intervals
in bed Pressure on the sacrum Yes/No during visit 1 and/or 2
Elevated heels Yes/No
Patients’ body post Elevated heels/footrest Yes/No Two time intervals
in chair Supported arms Yes/No during visit 1 and/or 2
30° seat tilt Yes/No
Incidence of PU % of new PU cat. II-IV on sacrun NPUAP/EPUAP Daily skin observatio
trochanters and/or heels classification system by nurses
Visit 1 and/or 2
Incidence of IAD % of new IAD cat. 2 Level of severity of s Daily skin observatio

injury by nurses
Visit 1 and/or 2

Nurses’ and patieni Perceived comfort and adverse ¢ Questionnaire includ End of the study peri

comfort and items rated on a 0-10
acceptability of the scale
intervention
Budget impact Nursing labour costs Nurses and time nee Visit 1 and/or 2
for repositioning
Used study products Used study products End of the study perio

during the study
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Data@lledion

Prior to the start of the study, education sessions of 90 minutes were orggaised wiaed.chn patal;

502 nurses were trained. Nurses were given theoretical information aboutd3earahedr|ADduditien

to practical exercises. Information was provided on the technique to perform skin obserta¢ions and |
study documents. For experimental groups 1 and 2, the study products weréade monstraied. Werd

characteristics, PU prevention and attitude/knowledge of nurses were collected.

Baseline data were collected by the researcher, in addition to daily registratizys) iatiraumrseght

Per patient, two visits by the researcher were scheduled to check for cvaipiarscel tkie oeseled

for patient repositioning using a chronometer. At the end of the study, nurses’ asdcpatimnt’ aneference
acceptability were assessed (Figure 2). A detailed description of the pleasdstashictl| detdhedre
collected, can be found in the published protocol (De Meyer et al., 2017).

Education sessions (90 minutes)
Daily data collection by nurses and 2
Data collection about ward characteristics unannounced visits by the researcher
*| (consisting of an unannounced observation and »| preferences, comfort and acceptability
a time measurement + observation)

Data collection about nurses’ and patients’

Data collection about pressure ulcer prevention
and attitudes/knowledge of nurses

Figure 2. Data collection

Data collection documents were designed to collect data at the weetl dadest atenkelevel. The
following validated instruments were included: Braden scale (Bergstrom, Brbuen, 198dyza, & +
Malnutrition Universal Screening Tool (MUST) (Elia, 2003), Visual Analog Saatk BY#t8) Htoeyd, 192:
Chart (Lewis & Heaton, 1997).

\didity and reliahility/Rgour
The visits by the researcher were scheduled unannounced and on var@aloletdmesanddaeat of

the extent of nurses’ compliance. A maximum of four patients in the study at the same time pe
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predetermined to keep data collection feasible for the care staff on shndparticpktingtevthe incidence

of PUs and/or IAD, photographs were taken of skin lesions that occurred arse czere irexestigatdry

For all eligible patients, especially those admitted to ICU, thdemtlitg @hybieian was asked before
patient inclusion. The data collection documents developed for this study were desgpeousimg the so
Teleform (HP, California, USA). The data were scanned and automancaRSfadatabraskto

Bhical consderations

The study was approved by both the leading ethics review committd&6 01626 20M6and each of
the participating hospitals ethics review committee. Verbal and written edavbtathedrfsemt all the
participants. If the participant could not give consent, it was detpahespiresettetive. For the healthcare

professionals, informed consent was also obtained.

Dtaandyds

Multilevel logistic regression analysis (generalised estimating equationgsedotedame)yseathe
compliance of nurses related to repositioning frequencies and the body postures of tlieepatients, c
hospital-level and the ward-level participants were recruitechaepeaeidtoneasures (two visits per
patient). Time trends were considered, if possible. For the primary outcqradptinesahiayyseswpasing
patients admitted to wards using the PROTECT tool and thus applyineptsitoathgato patients
admitted to wards using the usual PU prevention protocol of the hospitad paxetdscaditted to
wards using the TAP system versus the cBotrthgemadyses related to the secondary outcome ‘absenc
sacrum pressure’ andrttegt@ngle where the patient was positioned, a distinction was made between
admitted to wards using the TAP system and patients admittedhéousaati sidsingot (re)position the
patient in bed (control group), given the characteristics of the system.sEo@yalueleviategpreels, a

30° seat tilt, supported calves/footrest and supported arms, allghneerstwdyngared. The incidence of
PU and IAD was analysed using descriptive statistics. The intra-clustent@€&aticas czadtiidated as

the ratio between ward variance and the total variance, the latter benagidine ssairttod thaspital level,

ward level and patient level.
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Statistical analyses were performed using the software package SPSS Sthirsigs 84, ($PSSKiaolan
Meier survival analysis, log-rank tests and Cox proportional hazard modigifiog \wele spatdieal
analysis in the published protocol (De Meyer et al.,, 2017) to anadyséimeetimef tBlds and IAD.
Conducting these analyses was not possible given insufficient inteohtsr aigemraenel&@ed to skin
observations (0.33 for IAD; 0.35 for PU sacrum; 0.35 for PU heels; for PU trochanters, b Kappa cc
because there were no events). Interrater reliability was calculatecabaskztted theridgtthe first
unannounced visit of the researcher. Incidence rates were low, resultington jeefampdsgibility
regression analysis to verify significant predictors of the development of PUs and Mdluaitealth econ
comparing both the costs and health effects of the interventions, was tiatt pasditfiergnces related

to the PU/IAD incidence between the study groups could be shown. Instedysia edgeeifopaetdana
Nursing labour costs were calculated by multiplying the number of nurseseuhetine dégoo sitien the
patient (in bed or using a transfer) by the nursing wages. The medidat¢idhbecaese aHla high degree

of variability in the measured times. For nursing wages, a mean cost petétenmoictB68edan the
manual of the Belgian Health Care Knowledge Centre, published in 2012 (SWlanteeblomhkx, &byn, G
Cleemput, 2012). Additionally, material costs were calculateaebyostuttiphateyitls by the amount of

the used study products during the trial.

RESULTS

Bedinedaraderidics

In total, 227 patients were included in the study (ICU=39; geriatritatrd2858NdTrebabdan age of the
participants was 80.7 years (SD 11.4) and 58.1% (n=132) were femalesddre srfeathBradaisarajte
was 12.9 (SD 2.4). Static mattresses were used more frequently (63.999 (Bariléyn@aialsydite

The study was performed in eight intensive care units, 13 geriatric waitdgi@mdvarglst ielGhb% of

the wards, a PU reference nurse (i.e., a nurse with additional educaticanad tRidtpreveniias
appointed. In 48.1% of the obtained PU prevention protocols used in the hospithteihesaiaunfyequency
in bed was not defined. For the others, repositioning frequencies varied depending os¢h@& support su
4 hourly intervals). In 22.2% of the protocols, advice was giverhagqatenepbdsitiymamic mattress was

used. Concerning the repositioning frequencies when the patient is seatéthie jorotuaiol Sdi6%ot
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define the repositioning frequency. If the repositioning frequency was descrilbedwten rhagdyvaried
and 4-hourly repositioning (Table 3).

Table 3. Baseline characteristics

B gopl Bpgop2  Q@rird gap

(n=8&9) (h=%) (=29
Petient deraderigics
Ward (% (n))
ICU 22.0 (18) 3.7(2) 20.9 (19)
Geriatrics 54.9 (45) 64.8 (35) 53.8 (49)
Rehabilitation 23.2 (19) 31.5(17) 25.3 (23)
Gender (% (n))
Female 58.5 (48) 55.6 (30) 59.3 (54)
Male 41.5 (34) 44.4 (24) 40.7 (37)
Age (mean in years (SD)) 80.84 (12.2) 81.02(10.9) 80.34 (11.2)
Primary diagnosis (% (n))
Trauma 26.8 (22) 18.5 (10) 46.2 (42)
Neurology 20.7 (17) 20.4 (11) 15.4 (14)
Cardiology 14.6 (12) 11.1 (6) 1.1 (1)
Orthopedics 2.4 (2) 7.4 (4) 4.4 (4)
Pulmonary 15.9 (13) 11.1 (6) 20.9 (19)
Gastro-intestinal 7.3 (6) 7.4 (4) 3.3(3)
Nephrology/urology 2.4 (2) 3.7 (2) 1.1 (1)
Other 9.8 (8) 20.4 (11) 7.7 (7)
Braden score (mean (SD)) 12.56 (2.3) 12.61(2.1) 13.36(2.6)
Incontinence* (% (n))
Urinary 17.1 (14) 18.5) (10) 19.8 (18)
Faecal 32.9 (27) 25.9 (14) 28.6 (26)
Double 37.8 (31) 40.7 (22) 36.3 (33)
No incontinence 12.2 (10) 13.0 (7) 13.2 (12)
Mattress (% (n))
Non-pressure redistributing 0 (0) 0 (0) 0 (0)
Static 62.2 (51) 75.9 (41) 58.2 (53)
Dynamic 37.8 (31) 24.1 (13) 41.8 (38)
Ward deraderidics

Pressure ulcer reference nurse available (% (n/ 63.6 (7/11) 60.0 (3/5) 85.7 (6/7)
Repositioning frequency in bed not defined (% ( 41.7 (5/12) 50.0 (4/8) 57.1 (417)
No repositioning in case of dynamic mattress (¢ 25.0 (3/12) 25.0 (2/8) 14.3 (1/7)
Repositioning frequency in the chair not definec 33.3 (4/12) 37.5 (3/8) 42.9 (3/7)
Device used to maintain proper position (% (n/M

(banana) Cushion 100 (5/5) 100 (2/2) 75.0 (3/4)
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Heel wedge cushion 20.0 (1/5) 100 (2/2) 25.0 (1/4)
Use of gliding sheet for patient repositioning in | 100 (10/10) 100 (4/4) 83.3 (5/6)
Device used for patient transfer (% (n/N)

Patient hoist 100 (6/6) 100 (3/3) 100 (5/5)

Turning plate 0 (0/6) 33.3(1/3) 40.0 (2/5)
* Exp. group 2: n=53, control group: n=89

Nurses conpliance related to repasitioning frequency

In bed

The compliance between visit 1 and visit 2 increased for each study group (T@ble djtestsigasficant pa
only found for wards using the PROTECT tool (exp. group 1) (adjusted 686t Citi3-B8RH&5.97,
p=0.001) compared with wards not using the PROTECT tool (exp. group 2 and eamm@kigeolipPand wa
system (exp. group 1 and 2) (OR=6.80;:35% (J3=0.817) compared with wards not using the TAP sy
(control group) (Table 5). The ICC was 0.103.

Seated

The compliance rates increased for all the study groups, except for wardsolisivitetieeaP RIDIFIEENT t
negative effect was found over time (OR=0.04-83% @+60001) compared with wards not using the
PROTECT tool. This significant negative effect persisted comparingysies wiinghtbedil group
(OR=0.15, 95% GB:013=0.017) (Table 5). The ICC was 0.144.
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Table 4. Effectiveness of the interventions on patient repositioning

Mst 1L

Vit 2

65.1 (28/43)*
57.9 (11/19)

65.3 (32/49)

68.4 (26/38)
70.6 (24/34)
60.5 (23/38)

94.6 (35/37)*
62.5 (10/16)*
71.4 (30/42)

58.1 (18/31)
86.4 (19/22)
82.4 (28/34)

Repositioning frequency
aoplianceleed (% (n/N))
EXxp. group 1
Exp. group 2
Control group
copliancedhar (% (n/N))
Exp. group 1
Exp. group 2
Control group
Body posture
B
Tuningange3°- 45° (% (n/N))
Exp. group 1
Exp. group 2

Control group
Turning angle < 30° (% (n/N))
Exp. group 1
Exp. group 2
Control group
Turning angle > 45° (% (n/N))
Exp. group 1
Exp. group 2
Control group
Nosaaumpresare (% (n/N))
Exp. group 1
Exp. group 2
Control group
Hewtedreds (% (n/N))
Exp. group 1
Exp. group 2
Control group
Gair
30° == ilt (% (n/N))
Exp. group 1
EXxp. group 2
Control group
Sypparted Avesfoatrest (% (n/N))
Exp. group 1
EXxp. group 2
Control group

66.7 (4/6)*
33.3 (1/3)*
14.3 (1/7)

33.3 (2/6)
0 (0/3)
42.9 (3/7)

0 (0/6)
66.7 (2/3)
42.9 (3/7)

57.1 (4/7)
100.0 (3/3)
85.7 (6/7)

40.5 (17/42)
31.6 (6/19)
37.3 (19/51)

5.3 (2/38)
0 (0/34)
10.3 (4/39)

89.5 (34/38)
88.2 (30/34)

89.5 (34/38)

90

5

58.3 (7/12)*

78.6 (11/14)*

50.0 (4/8)

33.3 (2/6)
7.1 (1/14)
12.5 (1/8)

8.3 (1/12)
14.3 (/14)
37.5 (3/8)

91.7 (11/12)
92.9 (13/14)
100.0 (7/7)

64.7 (11/17)
43.8 (7/16)
57.9 (11/19)

0 (0/6)
0 (0/4)
0 (0/6)

66.7 (4/6)
50.0 (2/4)

100.0 (6/6)

a b

66.7 (6/9)*  83.3 (5/6)*
80.0 (4/5)*  100.0 (1/1)*
37.5(3/8)  33.3(1/3)
33.3(3/9)  16.7 (1/6)
0 (0/5) 0 (0/1)
25 (2/8) 66.7 (2/3)
0 (0/9) 0 (0/6)
20 (1/5) 0 (0/1)
37.5(3/8)  0(0/3)
77.8(7/19)  85.7 (6/7)
80.0 (4/5)  100.0 (1/1)
88.9 (8/9)  66.7 (2/3)
51.4 (19/37) 72.7 (8/11)
33.3(5/15)  20.0 (1/5)
31.7 (13/41) 56.3 (9/16)
0 (0/29) 0 (0/10)
45 (1/22)  0(0/6)
11.8 (4/34)  12.5(1/8)
79.3 (23/29) 80.0 (8/10)
90.9 (20/22) 83.3 (5/6)

87.9 (29/33)

87.5 (7/8)
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Syppatedams (% (n/N))
Exp. group 1 97.3(36/37) 83.3(5/6)  96.4 (27/28) 100.0 (10/10)
Exp. group 2 100.0 (32/32) 100.0 (4/4) 100.0 (19/19) 100.0 (6/6)

Control group 91.4 (32/35) 100.0 (5/5) 90.3(28/31) 100.0 (8/8)
"Significant positive effect found

“Significant negative effect found

"Unannounced contact of the researcher with the patient during each visit

*Immediately after patient repositioning in case the patient was repositioned during the visit of the

Table 5. Multilevel logistic regression analysis of nurses’ compliangenretatesiicereposi

%N Adusted addsretio (R Adusted ¥ Pdue
(934) daidic
Vst \igt 2

@rryliance ed

Exp. group 1 65.1 (28/43) 94.6 (35/37)  25.97 (3.65-184.68) 10.59 0.001
Exp. group 2 and control 63.2 (43/68) 69.0 (40/58)

Exp. group 1 and 2 62.9 (39/62) 84.9 (45/53) 6.80 (1.41-32.75) 571 0.017
Control group 65.3 (32/49) 71.4 (30/42)

Gnyiancedar

Exp. group 1 68.4 (26/38) 58.1(18/31) 0.04 (0.01-0.27) 10.59 0.001
Exp. group 2 and control 65.3 (47/72) 83.9 (47/56)

Exp. group 1 and 2 69.4 (50/72) 69.8 (37/53) 0.15(0.03-0.71) 5.71 0.017

Control group

60.5 (23/38)

82.4 (28/34)

Body postures
/n bed

For the unannounced contacts with the patient and immediately after repositionive effeigmvasant posit
found related to being positioned in4B8 8B&d side-lying position and the use of the TAP syste
(unannounced contacts: OR=5.36, B2 Clpf2025; immediately after repositioning: OR=2.83, 95% C
6.57, p=0.015) compared with wards not using the TAP system. No siinffiicenct effaictcctuttie use
of the TAP system and absence of pressure on the sacrum, when wates) wgarg ttoempared with

wards not using the TAP system.

Comparing the three study groups, no significant effect could be founcbrakatEdetevthted heels both

for the unannounced contacts and immediately after repositioning.
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In experimental group 1, the number of patients positior&sf imltdte ssdé-lying position increased
immediately after repositioning at visit 2, in contrast to visit 1 vduergr@d€¢Cedrdgel). For experimental
group 2, an increase in patients positionegdit’ttike80Side-lying position occurred at the unannounce
contact at visit 2. The number of patients positiord8°iltiee 3@fe-lying position increased immediately
after repositioning at both visit 1 and 2. For the control group, the numbemdohphiee3@$5radikohe
side-lying position increased immediately after repositioning at visit 1. At st positepatientthe

30%45¢ tilted side-lying position than at visit 1.

Seated

For both the unannounced contacts with the patient and immediately after repositiecing,tbempliance
outcome of being seated in 30° tilt was found to be very low in &lossiglyifgranitpstfects could be
observed. The same was found for the outcome of supported calves/footrest ratberedhe lcigmgtiance

For the outcome of supported arms, compliance in all study groups was high.

Inddencedf Rsand 14D
The incidence rate of PUs was 2.22% (5/225) versus 3.11% (7/225) for IAD (Table 6).

In experimental group 1, no PU cat. II-IV developed. Two patients developed apela&ddaeed lesion. ;
Tissue Injury (SDTI) developed at the sacrum for one patient in the experinn@mtal gneup|2 cet.ddldit
lesion at the heels. Four patients developed an IAD cat. 2 lesion. In thepateins devempbcea PU

at the sacrum, two patients developed a cat. |l lesion and one pcdiPiit thksielopg@de patient developed

an IAD cat. 2 lesion.
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Table 6. Incidence of PUs and IAD

Bp.gopl BEp.gop2 G@ntrd goup
(=81 (5 (=9
RJ
Saum' (% (n))
PU Cat. | 1.3 (1) 11.3 (6) 12.1 (11)
PU Cat. Il 0.0 (0) 0.0 (0) 2.2 (2)
PU Cat. llI 0.0 (0) 0.0 (0) 0.0 (0)
PU Cat. IV 0.0 (0) 0.0 (0) 0.0 (0)
Unstageable 0.0 (0) 0.0 (0) 0.0 (0)
SDTI 0.0 (0) 1.9 (1) 1.1 (1)
Trochenters (% (n))
PU Cat. | 0.0 (0) 0.0 (0) 0.0 (0)
PU Cat. Il 0.0 (0) 0.0 (0) 0.0 (0)
PU Cat. Il 0.0 (0) 0.0 (0) 0.0 (0)
PU Cat. IV 0.0 (0) 0.0 (0) 0.0 (0)
Unstageable 0.0 (0) 0.0 (0) 0.0 (0)
SDTI 0.0 (0) 0.0 (0) 0.0 (0)
Heds (% (n))
PU Cat. | 2.5(2) 9.4 (5) 4.4 (4)
PU Cat. Il 0.0 (0) 1.9 (1) 0.0 (0)
PU Cat. llI 0.0 (0) 0.0 (0) 0.0 (0)
PU Cat. IV 0.0 (0) 0.0 (0) 0.0 (0)
Unstageable 0.0 (0) 0.0 (0) 0.0 (0)
SDTI 0.0 (0) 0.0 (0) 0.0 (0)
IAD(% (n))
Cat. 1 14.8 (12) 5.7 (3) 5.5 (5)
Cat. 2 2.5(2) 7.5 (4) 1.1 (1)

"Exp. group 1: n=80

Nurses @nd petients references, confart @nd @ooeptability
Patients

The overall comfort of the TAP system was rated a mean score of 6.1 (SD 2.4) ohOa(@c#te ranging
worst possible score and 10=best score possible). Most of the patients BilSUs)irag thiteydtem
indicated to lie comfortably. Comparable mean scores concerning comfort rel#tdftovéine foasitioning

in patients using the system (5.3 (SD 3.3)) and patients in the control gablgp7p.6 (SD 3.0)) (T

The following adverse events related to the underlay were indicatedtbyg theeatrerital groups: red
skin (1/32), irritation (1/32), pain (1/32), sweating (3/32), excoriation (1/32)etla lie &dimgonien(@.188),
insomnia (1/32) and feeling warmer (1/32). Adverse events related tatiteolgdaulayver¢hascfollows:
dry skin (1/23) and sweating (4/23).
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Nurses

The overall quality rated by the nurses was a mean score of 6.1 (SD 2.0). Stenegtdonobiileich resi
colleagues using the TAP system was experienced was scored as 5.4/10 (826 peeignoedh re
—10=resistance was experienced not at all). The effect of the systmbaelatstdain was rated a mean

score of 5.6 (SD 2.1), wherein a score of 10 was associated with a positive effect.

Table 7. Nurses’ and patients’ preferences, comfort and acceptability

N Bogoplg2 N Qrird goup

Peierts
‘What do you think of the overall comfort of the sy: 31 6.1 (2.4)
(mean (SD))
‘Do you feel lying comfor@l@y’ 32 25
Yes 81.3 (26) 100 (25)
‘To what extent do you find the systen plfessal@®D 29 6.0 (2.3)

‘To what extent do you think the underlay makes r. 36 8.3 (3.0)
(mean (SD))

‘How do you experience positioeag YSD)) 31 5.3(3.3) 23 5.6 (3.0)
Nurses

‘What do you think of the overall quality of H{ensgs1 234 6.1 (2.0)

(SD))

‘To what extent do you experience resistalezgiies 231 5.4 (2.6)
using the syst&mean (SD))

‘To what extent is the system fegsiyaeg?’ 232 5.6 (2.1)
(mean (SD))

On a scale of 0-10: 0 is the worst possible score and 10 is the best score possible
'On a scale of 0-10: 0 was very difficult and 10 was no problem at all

*On a scale of 0-10: 0 was very much and 10 was not at all

30n a scale of 0-10: 0 was not at all and 10 was very much
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Budget impedt @ndlysis

Nursing labour cost

The calculated cost for patient repositioning in bed per day varied between &1y \28 susi@lrrly4 (2 ho
repositioning) for experimental group 1, versus €13.08—€6.54 for experimental group 2 and €37.8
control group (Table 8). When a patient was repositioned using a transfeiQuhedstal prirdisg \adye
€23.76—€11.88 (2 hourly whsudy 4repositioning) for experimental group 1 versus €31.44—€15.7
experimental group 2 and €24.00—€12.00 for th@.control grou

Table 8. Nursing labour costs

N Epgapl N EBpgop2 N Gnird goup
Petient repositioning inted
Time measurement in seconds 9 6 11
(median (IQR)) 72.00 (51:5011.00) 69.50 (43.#92.00) 203.00 (150:6242.00)

Nurses per repositioning (mean (13 1.65 (0.47) 7 1.57(0.53) 11 1.55(0.47)
Total nursing labour cost/repositi €1.19 €1.09 € 3.15
Total nursing labour cost/day
2-hourly repositioning €14.28 € 13.08 €37.8
3-hourly repositioning €9.52 €8.72 €252
4-hourly repositioning €7.14 €6.54 €18.9
Petient trandfer
Time measurement in seconds 24 15 25
(median (IQR)) 113.00 (85-5169.25) 161.00 (112.206.00 116.00 (70-6074.00)
Nurses per transfer (mean (SD)) 26 1.75 (0.43) 16 1.63(0.47) 27 1.72 (0.45)
Total nursing labour cost/transfel €1.98 € 2.62 € 2.00
Total nursing labour cost/day
2-hourly repositioning € 23.76 €31.44 € 24.00
3-hourly repositioning €15.84 € 20.96 € 16.00
4-hourly repositioning €11.88 €15.72 €12.00

Material cost

One TAP system was used per patient (consisting of one low-friction glidediyestdgesivd B3O Tost

of this aid was €117.34. An average of 1.2 (SD 0.5) microclimate body pads vierd (EB6/1#6 day, pe
patients}his resulted in a calculated cost of €3.79 per day. For both the experiraeialegpatipaishe me
that were included in the study was 7.28 days (SD 1.26). The totphtiestevialscéstHpEa3 (€117.34 +
€27.59).
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DISCUSSION
The aim of this study was to investigate whether the use of the Bigjesiystefaraadard repositioning
improved the repositioning frequency in patients at risk for PU development. @slditioballly, the effe

postures, incidence @@UAD, nurses’ and patients’ comfort and budget impact were studied.

Effect on patient repositioning frequency

Both nurses’ compliance when patients were lying in bed and when seated in the dmaitimas influenc
when using the interventions. A significant improvement in the repositioning frequeratiemtas observe
lying in bed versus a significant decline in repositioning frequencies for patients who avere seate
explanation may be the importance of support and follow-up, in addition to the stretiopimg nature of |
The tailored repositioning protocol (generated after the assessment of the items includjed in the P
recommended to limit the duration of a patient seated in a chair up to two times founaxumsia day, nex
three times less than one hour if redness or a skin lesion was observed at tha. Héay\ar the sact
recommendations were based on an extensive literature review and expeabddpsaliategratiedhis
advice into daily care might contribute to this finding. A second explanatibe foay alenfawine of the

tool and the way the recommendations were formulated. Grol and Wensing (2020} sititedtthat a cle
design of an innovation is important for usability in practice. In addition to a laogeag® that is n
interpretation, a logical overview of essential recommendations and a lay-out that aiali§8sahterest ar
& Wensing, 2010). However, because a significant negative effect was also obsestedyvgrengomparing
using the TAP system versus the control group, the last explaaatentisAtditeastlly, the decrease in
nurses’ compliance to repositio@ageébpatients cannot be linked to the TAP system, because the sys

only designed for patient repositioning in bed.

Effect on body postures

A significant positive effect was found on the use of the TAP pysidonaddrbai@fp” tilted side-

lying position both at the unannounced patient contacts and immediately afteis reptséiovithg. This
results from a previous study (Powers, 2016). Immediately after aspustitpmsiplet tw consider the
repeated measures per patient (visit 1 and 2) in the analysis. This can be ¢ptapsebriy the fac
repositioning during the visits was not always applied, resultindity tiheaftgas$ata. No significant
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effect was found on the uselrdiRtlsystem and the outcome ‘absence of pressure on the sacrum’. This
the importance of education and support when using a medical device (Branade 2@j#ljicane éffeict

could be found related to the outcome of elevated heels and suppstteahcaévexfitzoned because the
study groups did not differ from eamh thiken the design of the study. For the secondary outcomes ‘30
tilt', ‘supported arms’ and ‘supported calves/footrest’, it was nold passialisticabmodel for the
unannounced contacts and/or immediately after repositioning. This can beesxplannetb byinreffic
data. Immediately after patient repositioning a 30° seat tilt was preseenis. Gdjaiéttpséhe outcome

of supported arms, compliance was present in 174/182 patients at the unann@&hi8@gaberasts and ir
immediately after repositioning. Supported calves/footrest was present in 32/40Qy patients immeo

repositioning.

Effect on PU and IAD incidence
The effectiveness of the interventions related to PU/IAD incidence cduédtodbwersticinde rates.
This may be explained by the relatively short study duration of a makaduonaighttesysial was

powered on the primary outcome of increased reposition compliance instead of incidence rates.

Effecon nurses’ and patients’ preferences, comfort and acceptability

Both patients and nurses were overall positive about the TAP system ebtvasihgateppHitosihg aid

on both nurses’ and patients’ preferences, comfort and acoeptdliibiyawses these factors had not been
studied in previous research (Hall & Clark, 2016; Powers, 2016). The studgaiingdgenqagbihenvest
factors, the effect of the TAP system on the staff-perceived laigel sii@xediogsults in favour of the
device. Caregivers reported significantly less exertion when using theisysjestatiaamdviepositioning
(Edger, 2017).

Effect on budget impact
Nursing labour costs related to patient repositioning in bed were observed tarbleghaylpethiartiie cont
the experimental groups. This was because the median time needed to repositroh gr@apie¢odkn the cor

longer than that in the experimental groups. This is in line with thearpsedisdsustddy (Hall & Clark,
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2012). Regarding patient transfer, the costs were comparable because no inteansigion®i® support

included in this study.

Recommenaations for further research

Further research, wherein the incidence rates are assessed for a longer period and in difterent conte:
homes and community care) is recommended to study the effectiveness of theahiersemtaear Given t
whether the formal nature of the PROTECT tool and generated protocols anearieansfdutiratthcare
research with focus on refining and mapping optimal integration of the togbiapnzaéhd e esoap,

stimulating and obstructing factors need to be analyzed (Grol & Wensing, 2010).

Sudyllimitations

The design of this study can be seen as a strength because contamination ofittikedyu(fyagersps was
Jordhgy, & Kaasa, 2002; Puffer, Torgerson, & Watson, 2003). Howevesothisestudithissaise a
limitations. A first limitation was the lack of blinding of patients, nursesrantddivedeasethisheial.
However, there was no pronounced refusal or preference for a specific intertemsomhand no ind
assessment bias was present. However, blinding of the second investigator who rekileVesibpsotograpf
was performed. Nurses’ awareness of observation, monitoring, assessment and the research its
contributed to the Hawthorne Effect. Scheduling the visits of the reseatineoratotsgnncudagg in

the evening and during the weekends, was aimed to minimize this. A sedondlceomsodecdtenue t
cluster sizes and equal representation of ICU, geriatric wards and rehabilitatidinisanady imthisrstady

the generalizability of the study findings, especially for ICU and relfabiightiontatsodss the absence

of a structured implementation plan regarding the interventions at thelyst@toockfssosented and
systematic introduction of the interventions, including effective implentériatiatedgensiedl change

of attitude could have led to better application of the inten\faimis&G01&) and, thus, possible different

results.
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CONCLUSION

This was the first study investigating the effect of tailored repositianirgiagdodgositioning system
to increase nurses’ compliance to patient repositioning. The results were inrfaeosirbot gisanterve
demonstrated the importance of follow-up and education. Further research iteesteftactg trefhhg-

prevention and implementation is recommended.
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ABSTRACT

Badground Pressure ulcers have a high impact on patients and their families. Prafeund and up-
knowledge among nurses is important given the effect on attitudes and preVentgtinensajtstviou

into educational needs and priorities, regular knowledge assessments are needed.

iedive Taain insight into the knowledge of nurses and nursing assistants about pressure ulcer pre
Dedgt Cross-sectional multicentre study.

Methods 474 nurses and nursing assistants recruited at 29 wards in 16 hospitalallgaimpleted indivic
PUKAT 2.0, a valid and reliable questionnaire to measure nurses knowléokyepabeentimessure u
Data were collected between February 2016 and December 2017. Independent sansplke t-tests, one
of variance and Kruskal-wallis tests were performed to analyse the results.

Rests The mean total score was 50.7%. The lowest scores were found indtee gheutes knowle
prevention (42.7%), etiology (45.6%) and prevention for specific patient groupsddél. 63¢l Higher edu
(H=40.43, p<0.001) and attending additional training about pressure ulcers or wound care in gene
p=0.004) resulted in significant higher total knowledge scores.

@ndudon The results of this study highlight important knowledge deficitslaboptgressdieu
knowledge assessment tool used for this study made it possible inésgmdigtintpenitue focus in
continuing professional education programmes. It is recommended to consider current nursing ¢
accordance to the curricular framework developed by the Education Committee of the Europe
Management Association. Besides, multifaceted strategies at individodltleyelgheiredion are

needed to improve clinical practice.

Kewords nursing, pressure ulcer, prevention, knowledge, assessment, practice, instrument
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INTRODUCTION

The primary cause of pressure ulcers (PU) is a sustained mechanical loadigsatas, afguialy to soft
near a bony prominence, causing deformation of skin and sub-dermal tissues (KadtistayPressure U
Panel, European Pressure Ulcer Advisory Panel, & Pan Pacii@neegsXté)InfioynAlbn locations

for PU are elbows, heels, hips, shoulders, back and occiput. PU can be clasgéiedtamtalrding to the
NPUAP/EPUAP Pressure Ulcer Classification System in four inatedmge&istangddble and
Suspected Deep Tissue Injury) (National Pressure Ulcer Adxbty &ahebetal. high impact on
patients and their families. They can be associated with severe paiB(Bic@meisatt, al., 2014;
Spilsbury et al., 2007), increased mortality (JaiM& @2dilci@@1b), reduced quality of life (Essex, Clark,
Sims, Warriner, & Cullum, 2009), reduced engagement in social activitiesd(Lldtaygbtonpi&t, Leblon
Noreau, 2014), changed body image and loss of control (Langemo, Melland, Haf8)n, Olson, & |

Proper management and the use of protective devices contribute to PU prevention (BBattacharya & |

In 2014, the clinical practice guideline for the prevention and treatment of PU was dewedoped (Natiol
Ulcer Advisory Panel et al., 2014), presenting clinical recommendations artieucemHriging the
recommended to regularly assess the health professionals’ knowledge and atiresdagioslated to PU
and management, to facilitate compliance to clinical guidelines and tbadeetfyapdtéatibtiators

when introducing quality improvement initiatives (National Pressure Ultatl. A20ishryARBaassmg
knowledge and attitudes contributes to insight into educational needs cawdl as®sitias thed
development of organization-specific interventions (Beeckman et al., 2013asBesgirenkoawledge

be used as a basis for the development of evidence based training and educatioh {Beeckman et ¢
provision of regular mandatory training for health professionals by organizations is an importar
indicator at structural level (National Pressure Ulcer AdvisorjdPales etsalm@l that providing
education has a positive effect on knowledge and skills and contriblises)&oia {heshiatfeaviour of
healthcare professionals (Porter-Armstrong, Moore, Bradbury, & McDonough, 28¢®urghis is based
or social science theories and conceptual models such as the Knowledg@<ABifuded&thaviour
(Allport, 1935) and the Social Cognitive Theory (Baranowski, Perry, S&sPsiucké 2SI efrthadu
nurses’ knowledge has an impact on the attitude towardqPasgkavéoiioson, Barnett, Wand, &
White, 2018; Beeckman, Defloor, Schoonhoven, & Vanderwee, 2011), whmtrrielated iwighgnificantly
preventative behaviour (Beeckman et al., 2011; Bostrom & Kenneth, 1992 Hiemairélieeal., 2012).
with the Theory of Planned Behaviour (Ajzen & Fishbein, 2005; Azen & MaddenydeéXg6), stating t
subjective norms and perceived behavioural control and beliefs (affected by ealutation, knowl

experience) have an impact on behaviour.
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Badground

A valid an reliable assessment tool shotdassaessedurses’ knowledgklalpoavention (National
Pressure Ulcer Advisory Panel et al.,, 2014). The Pressige Aésasstnemtelrool (PUKAT) was
developed by Beeckman et al. (2010) since previously developed instruments lacked informa
psychometric properties (Beeckman et al., 2010). The PUKAT has proverOc8ye00yalidity (C
good test-retest reliability (ICC=0.88) (Beeckman et al., 2010pnlarDlipdatectosk place (i.e.
PUKAT 2.0) considering recent national and international guidelines. Contentityaligitg and face v,
assessed by experts from NPUAP and EPUAP and by pilot testing inudkemgtioree munseg s

with different profiles and a wound care nurse. Validity of the multiple-chaiaet teslidieyresyatonst
stability of the PUKAT 2.0 were evaluated in 228 nurses and 114 nursing stiidgataraf an underg
vocational level. The PUKAT 2.0 showed good psychometric properties. mudtifgel dumsests of 25
items, categorized into followingres:Eti®lody ‘Classification and observation’, ‘Risk assessment’,
‘Nutrition’, ‘Prevention of PU’ and ‘Specific patient groups’. Evaldetiels aff diffevdatige is
enhanced, for example by the inclusion of cases. Cognitive skills can be dividlsdeqtdariager-order sk
less cognitive processing, and higher order skills needing deeper learning and a greater degree
processing (Adams, 2015). Benjamin Bloom created iatit#b6facotassife skills, called Bloom's
taxonomy (Bloom, 1956). In 2001, the taxonomy was revised by Andersaog &l@w{@9&ELy includi
hierarchical levels: remembering (level 1), understanding (level 2), apalyingq|¢esieBy),

evaluating (level 5) and creating (level 6).

Literature on nurses’ knowdedgds PU prevention is inconsistent (National Pressure Ulcer Advisory |
et al., 2014). Some studies reveal appropriate knowledge leyeleriifih|ig bbreinsson, 2010;
Kaddourah, Abu-Shaheen, & Al-Tannir, 2016; Kéllman & Suserud, 2009; Maylor & Torrance, 1
Hidalgo, Gaffe@anandez, Lddedina, & LéPerga, 2007; Strand & Lindgren, 2010), while others sho
that knowledge is inadequate (Aydin & Karadag, 2010; Beeckman et al.,, Bdrje€hiNogaeiRezende
& Caliri, 2010; Demarré et al., 2012; GaHl&et;nvaning Rallaire, 2010; Halfens & Eggink, 1995; Piepe
Mattern, 1997). Comparison of findings is complicated by the use of differenhaukilogieaits and met
limitations such as selection bias and single site data collection (R@i&inglztignat Rressure

Ulcer Advisory Panel et al., 2014).
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METHODS
Ans
This study aimed to assess the knowledge of nurses and nursing assistdots inti®elkgRid prevent

hospitals.

Design

A cross-sectional multicentre study was performed. Data were collected betwdaeceefivaary 2016 at
2017. The knowledge assessment was part of a broader studs-&rmn RCIUstehénetn the effect of

a quality improvement intervention was studied (De Meyer et adt, Z0201Be Meyer

Simpe

A convenience sample of 29 wards (8 intensive care units, 13 geriatrititatsmdsvandsy iredéb
Belgian hospitals (1 university hospital, 4 general hospitals with univkeisitgeharalctersartals)
was involved in this study. Nurses and nursing assistants who attainclé@iaistudythe context

of the RCT patrticipated in this study.

Instrument

The pre-final version of the PUKAT 2.0 was used, containing 28 mikipis-sleot&itaosted
according to the Multiple-choice Item-writing Guideline (Haladyna, Bay2002) &ibdogsisted

of a stem and five response alternatives, including the optiohélaisnetrk(sall& 1). The items

were categorized gix relevant themegtidpgy(7 items); (2) ‘Classification and observation’ (4 items);
(3) ‘Risk assessment’ (2 items); (4) ‘Nutrition’ (3 items); (5) ‘Praeemdjoenaf B 'FPecific patient
groups’ (4 items). The instrumeviemaedrfor face and content validity by a panel of eight experts fro
the National Pressure Ulcer Advisory Panel (NPUAP) in a Delphi prozsetlienahdiatzgutbedi.

More information about the development process of the PUKAT 2.0 canabiehooind amtiezligublic

et al. (201&gcording to the revised version of Bloom{@tadensomgt al., 2001), following levels could
be determined: remembering (level 1), understanding (level 2), analyzing (Iglevel)®nédrvaluating

overview of the cognitive levels of the 28 multiple-choice items can aksd be found in Tabl
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Table 1: PUKAT 2.0 pre-final version

Level 1

Remembering

Level 2

Understanding

Level 1

Remembering

Level 2

Understanding

Level 4

Analyzing

THEME ETIOLOGY
1 Vi isaaused pessreuors?

a)
b)
c)
d)

e)

Diabetes.

The use of corticosteroids.
Hypertension.

Tissue oxygenation.*

| don’t know the answer.

2  Agstient sitswith the leed of lred eleveted to 60 dbgrees. Wihet Irgppens when s skin gidks to the underlying surfaoe when
hedides dbwniin ed?

a)
b)
<)
d)

e)

The pressure increases.
Rubbing increases.
Shear increases.*
Friction increases.

| don’t know the answer.

3 VW istheinternationd revdenced ressure ulcersiin logpita s?

a)
b)
c)
d)

e)

4, Boessvdymoigt skin{duetto eg. incontinence ar wound eadate) contined with increased ody temperature @re @

Between 10% and 20%.*
Between 20% and 30%.
Between 30% and 40%.
Between 40% and 50%.
| don’t know the answer.

podaed

with pressureulcer devel opment. Thisstatement is.....

a)

b)
<)

d)

e)

Correct. Excessive skin moisture and raised temperature are causal factors for the devel
ulcers.

Correct. Excessive skin moisture and raised temperature are risk factors for the developr
Incorrect. Wounds that occur in a moist and warm environment are always defined as inc
dermatitis (IAD).

Incorrect. An increased temperature results in better blood flow and thus decreases the r

| don’t know the answer.

5 OE WNmient isstting inadair in the morning (Lirour) and in the &fternoon (Lirowr). Therest of the éby e spends in loedl
He can't mohilize imself. When dbes this petient lnave the liighest risk to develop aressure ulcer ((f mo revertionis

applied)?

a)

b)

There is no higher risk to develop a pressure ulcer if a seated position is combined with ¢
resting in bed).
The risk to develop a pressure ulcer is highest when he is seated because high pressure

period of time.
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¢) The risk to develop a pressure ulcer is highest when he is lying in bed because lower pre
longer period of time.
d) The risk to develop a pressure ulcer is high in this specific case, both when seated ina c
short-term high pressure can have the same effect as a long-term low pressure.*
e) |don’t know the answer.
Level 4 6. Individual petient dheraderistics @re @ssodated with low the skin@nd underlying tissues readt 1o pressure and shear. Wich
Analyzing datemat isrred?
a) Skin and tissue stiffness have an influence on how the skin reacts to pressure and shear
b) Older patients always have a higher risk to develop pressure ulcers than younger patient
c) Only lifestyle and pathology have an influence on how the skin reacts to pressure and sh
d) Only the time and the amount of pressure and shear have an influence on how the skin r
shear.
e) |don’t know the answer.
Level 4 7.  Wichsgatement iscxred?
Analyzing a) The use of moisture absorbing pads decrease the risk of pressure ulcers.
b) The use of soap can erode the skin barrier, thereby increasing the risk of superficial skin
¢) Massaging the skin (during washing and drying) is effective to prevent pressure ulcers.
d) After washing the feet, dress the heels (with a bandage) will decrease the risk of heel pre
development.
e) |don’t know the answer.
THEME CLASSIFICATION AND OBSERVATION
Level 4 8. OEYWoudseneamewldiger anthelied o albedbound petient. Iether mon-blandheble enythemaar anuloer lhes een
Analyzing previoudy dbaumented Wich statement isrredt? The lister is.
a) Not a pressure ulcer.
b) A Category Il pressure ulcer.
c) A Category | pressure ulcer as long as the blister remains intact.
d) There is insufficient information to know if this is a pressure ulcer or not.*
e) |don’t know the answer.
Level 1 9. Wt isrefared to ss aressure tlcer ctegary I?
Remembering a) Blanchable erythema.
b) Non-blanchable erythema.
c) Intact blister.
d) Open blister.
e) |don’t know the answer.
Level 2 0. Wichd thesestagesdf pressureulcers may recpire cebridemant?
Understanding a) Category |, II, 1ll, and IV.
b) Category I, lll, and IV.
c) Category lll and IV.*
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d) Category IV only.

e) |don’t know the answer.
Level 1 N1  GE Themurse chsenvesabony structurein awound This ressure tloer would e dassified ss astage:
Remembering a) IV pressure ulcer.*

b) IV pressure ulcer if there are signs of undermining.

c) IV pressure ulcer if there is necrosis.

d) IV pressure ulcer if there are signs of a reduction of the supply of blood to the tissue.

e) |don’t know the answer.

THEME RISK ASSESSMENT
Level 5 D O Aptient isrecantly aditted fo your murdngunit. The petient res mo signs of skin redness (Handneble/non-
Evaluating blandhabl€). Wien conyleting the risk @ssessment todl, the sore indicates thet therelismo risk for jressureulcer
devd gpment. o revention is meeded. tbwever, you @rewery surprised ecause your dinical eqperiencetdisyouthet this
petient isat rid WYiet @eyou going to cb mow?

a) You don'timplement a prevention plan because both the skin assessment and the scorir
there is no increased risk.
b) You don'timplement a prevention plan because risk assessrasntigattapezhto replace clir
judgment.
¢) You ignore the result of the risk assessment tool and take preventive measures because
as important as the result of the risk screening using the tool.*
d) You decide to reassess the patient on a daily basis (using the instrument) and to start prt
assessment instrument indicates an increased risk to develop a pressure ulcer.
e) |don’t know the answer.
Level 1 B Widchd these statementszhout the frequency of skin @ssessment in lospitalsis coredt?
Remembering a) The frequency of skin assessment is a medical decision (made by a medical doctor).
b) Skin areas with an increased risk for pressure ulcer development should be inspected at
c) The skin of patients at risk should be inspected twice a week.
d) The skin of all patients should be inspected daily.*
e) |don’t know the answer.

THEME NUTRITION
Level 5 U OE AByear dd peviody eathy me e wes recertly aditted to the ospital with aspingl cord injury (car acddent). e
Evaluating isimmokile @nd Ies mo roblerms egting ar dtinking, Ismutritional supplementation meeded to reduce the risk for ressure

ulcers?
a)
b)
<)

d)

e)

Yes, | will provide nutritional supplementations (vitamin tablets) primarily to prevent press
Yes, | will provide nutritional supplementations (arginine enriched drinks) primarily to pre
No, | will not change the nutrition of this patient as long as no signs of pressure ulcers art
skin breakdown).

No, | will not change the nutrition of this patient as long as nutritional intake is adequate.’

| don’t know the answer.
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Level 1

Remembering

Level 1

Remembering

Level 1

Remembering

Level 1

Remembering

Level 1

Remembering

Level 4

Analyzing

5 Indcatethemiritiond dementsthat eremost essertid to revert ressurenloars

a)
b)
c)
d)

e)

Carbohydrates, fats and proteins.
Calories, proteins and fluids.*
Calories, carbohydrates and proteins.
Fat, fluids and proteins.

| don’t know the answer.

B. Wt typed petients(interms of lmdy weight) heve @n incressed sk ito devel op ressure tlaers?

a)
b)
<)
d)

e)

Only cachectic patients.

Only obese patients.

Both cachectic and obese patients.*

Body weight and BMI are not associated with pressure ulcer risk.

| don’t know the answer.

THEME PREVENTION OF PRESSURE ULCERS
7. Whet peroent of petientswith n inareased risk to dieve op jressure wl oers receive adequet e revertion in ospitel s?

a)
b)
<)
d)

e)

< 20 percent.*

Between 20 and 50 percent.
Between 50 and 70 percent.
> 70 percent.

| don’t know the answer.

B. GE Nour aleagueinfamms you thet she positioned apetient inled inasami Fomler position. Wiiet dbesthis mean'?

a)
b)
c)
d)

e)

The patient lies on his side in an angle of 30°.
The patient lies on his side in an angle of 90°.
The patient lies in a supine position, with both head of bed and upper legs elevated up to
The patient lies in a supine position, with the head of bed elevated up to an angle of 45°.

I don’t know the answer.

B, Which repositioning rotoodl s most effedive to revent ressure tloars?Sarting with the petient supine, then.

a)
b)
c)
d)

e)

Lateral 30 ° lefsupine - lateral 30 ° right - supine - laterat 3G ° left

Lateral 90 ° lefsupine - lateral 90 ° right - supine - laterat 90 ° left

Lateral 30 ° lefsupine - lateral 30 ° right - supine - lateral 90 ° left - supine - lateral 90 °r
Lateral 30 ° left - lateral 90-<dafiine - lateral 30 ° right - lateral 90 ° right.-.supine -

| don’t know the answer.

2. Theused @ring ashion (donLis) iseffedive to revent ressure ulcerswhen petients are seated This statement is. ..

a)
b)
c)

d)

e)

Correct because the pressure near the bony prominence is reduced.

Correct because it redistributes pressure and shear effectively around the area at risk.
Incorrect because the contact surface between the patient’s skin and the surface is small
will be higher.*

Incorrect as it is only effective if a patient had a pressure ulcer in the past.

| don’t know the answer.
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Level 2

Understanding

Level 2

Understanding

Level 2

Understanding

Level 2

Understanding

Level 5

Evaluating

Level 4

Analyzing

2. Howshoud eedlinen e used fo revent ressure ulcers?

a)
b)
c)
d)

e)

Don't secure the bottom sheets under the mattress, so they can move along with the pati
Don't secure the blanket of the patient, so it can movepaltegtwith the

Make sure bottom sheets are stretched tight, to avoid wrinkles.

Put moisture- absorbing pads under the patient to protect his skin.

| don’t know the answer.

2. Indicate the most effedtive technique to position aypetient when seeted.

a)
b)
<)
d)

e)

In an upright position with the knees in a 90° angle and the feet not touching the ground.
In an upright position with the legs being supported so that an angle of more than 90° is «
In a semi-reclined position with the knees in a 90° angle with the feet not touching the gr
In a semi-reclined position with the legs being supported so that an angle of more than 9
knees.*

| don’t know the answer.

23 G EYour petient islying an aressure redistributing foeammettress @ you take ather messLresto revert resaretloars
onthelreds?

a)
b)
<)
d)

e)

No. A pressure redistributing foam mattress is sufficient.

No. A pressure redistributing foam mattress combined with repositioning is sufficient.
Yes. | will place a pillow under the calves to off- load the heels.*

Yes. | will place IV bags under the heels to off- load the heels.

| don’t know the answer.

24. How dbesrepositioning revent ressureulcers?

a)
b)
<)
d)

e)

The amount of pressure and shear will be reduced.

The amount and duration of pressure and shear will be reduced.
The duration of pressure and shear will be reduced.*

It reduces friction at the bony prominences.

| don’t know the answer.

THEME SPECIFIC PATIENT GROUPS

25, O When repositioning your IQJetient framapineftollaterd antheright side@t 30 diegrees, the RO deoreases and the
heart reteinreases, which triggers the amms foring. Wt @re you gping to cb?

a)
b)

c)
d)

e)

You turn the patient quickly to a supine position to avoid further instability and you try ag:
You turn the patient quickly to a supine position to avoid further instability and you docun
the patient cannot be repositioned.

You leave the patient on the right side, check the vital signs and give the patient 5-10 mil
You leave the patient on the right side, check the vital signs and give the patient 20-30

| don’t know the answer.

26. Wichd thesestatementsistrue gout the devel opment of ressureul cersiin the gerating roon?

a)

Pressure ulcers are not likely to occur during surgery. If redness is observed justléftdy gu

be a burn wound.
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b) Immobilization after surgery causes pressure ulcers to develop, not the immobilization dt
¢) When pressure ulcers develop during surgery the first visible signs appear a few days lat
they developed after surgery.*
d) A pressure ulcer appearing postoperatively is always the result of immobilization during <
e) |don’t know the answer.
Level 4 27. Whichfador restthe lonest ricrity when it comes to ressureul oer revertion) wheningtalling apetient en the surgical
Analyzing teble?
a) Pressure on the Achilles tendon.
b) The body weight of the patient.*
c) Overstretching of the joints.
d) Positioning of the medical equipment.

e) |don’t know the answer.

Level 1 28. Indicate thelocation an the loody where tehies reve the liighest risk to éevelop aressure loer.
Remembering a) Occiput.*
b) Heels.

¢) Shoulders.
d) Sacrum.

e) |don't know the answer.

*Incidates the correct answer

Procedure
Nurses and nursing assistants were invited to complete individymihytedevprsidinalf the PUKAT

2.0. Time to complete the instrument was 20-30 minutes.

Dta@andyds

Statistical analyses were performed using the software package SPS8cS@hatago24L(SPSS),

The answers on the knowledge assessment were recoded as correct vs. incorrecknbewms scored as
the answer’ and multiple angneonsidered incorrect. Consequently, sum scores were calculated in
to obtain a total score. In order to determine if there were differences betweensgnopbs tindependen
tests and ANOVA tests with post-hoc Scheffe analysis werkbevesd wihest thasigaificant.
Kruskal-wallis tests and post-hoc Manntégtgnesréperformed in case of a significant Levene’s test.

significance level of 0.05 was applied.
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Bhical ansderations

The study was approved by the leading ethics review committee (February 2016&600201526791
the participating hospitals ethics review committee. Participants réogivattbmwrittethen aim,
procedure, anonymity and confidentiality of the study. Written informed consent Wwas obtained

participants.

\dlidity and righility / rigour

The data collection document was designed using the software program TeleS#ijmn [Didi, California
were scanned and automatically transferred to an SPSS database.eSeperhisictubpghe
assessment made it impossible for participants to discuss possible answedra orftorsatioch for e

For assignment of the mahiglse items to the Bloom’s taxonomy consemsius ietearchers was

obtained.

RESULTS

Qeradaidicsd the partidpents
In total, 474 participants completed the questionnaire. 90.9% were nursessdsidntaekéoneirsing
than half of the participants were over the age of 35 and had more than 10 yearsiorfkiexperience.

participants had a bachelor degree. An overview of the demographic datsldat pafeparis is
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Table 2. Demographic data of the participants

Participants (n= 474)

n (%)

Wird

ICU 168 (35.4)

Geriatrics 188 (39.7)

Rehabilitation 118 (24.9)
Gander

Female 403 (88.0)

Male 55 (12.0)
A aegry

<25 years 40 (8.5)

25-34 years 153 (32.6)

35-50 years 159 (33.9)

>50 years 117 (24.9)
Wrk eqerience

<5 years 125 (27.4)

5-10 years 77 (16.9)

11-20 years 85 (18.6)

>20 years 169 (37.1)
Educetion

Secondary school 39 (8.5)

Higher professional education 124 (27.1)

Bachelor degree 277 (60.5)

Master degree 14 (3.1)
Fundion

Nurse 430 (90.9)

Nursing assistant 43 (9.1)
Addtiond training in ’MWund care

Yes 19 (4.0)
Knowledge ef partidipants

The mean total score was 50.7%. The lowest scores were found in dhé (g2t thogyenti
(45.6%) and ‘Specific patient groups’ (46.6%). The highest scored themes’ (&Be8BI)sanassessme
‘Nutrition’ (59.6%). An overview of the knowledge scores in total andqueirifedrtesiS sapba.

The mean knowledge score decreased when the cognitive level of the quelstiorsiféte e (le

2= 44.2%, level 4= 38.1%), except for questions assigned seécVable(65.8%

There were no statistical significant differences in mean scores between tinglerasdNamsake par
scored significant higher than nursing assistants on the complete questionnéite (5P.0%yersus 35.

on all different themes and on questions assessing the possibility to (8préducerflese3A 3%,

119



Chapter 4: knowledge of nurses and nursing assistants about pressure ulcer prevention

p<0.001) or understand/interpret (level 2) (45.6% versus 28.6%, p<0.001) knotikedgaseso evaluate
(level 5) (69.6% versus 39.0%, p<0.001). Participants who attended additiamalrichaare hadP U
significant higher scores in total than nurses who did not attend any additiosr@usabrRy(61.0% v
p=0.004) and on the thémaedy62.9% versus 44.9%, p<0.001), ‘Risk assessment’ (97.2% versus
p<0.001) and ‘Prevention’ (54.2% versus 42.3%, p=0.021). They also scoakestgmctmt higher or
which understanding (level 2) (56.0% versus 43.8%, p=0.017) or aB&tysangu$esel4Pp(p+0.001)

was necessary.

When comparing participating wards (geriatrics, rehabilitation and 1CU), signififtamidifferences wer
the total score and the themes ‘Prevention’, ‘Risk assessment’ and ‘Speidjhempatiahs gyoeg

were obtained for participants working on geriatric wards (52.0%, p=0.017) and ICU wards (52.5
compared to rehabilitation wards 48 .68 theme ‘Prevention’ participants from geriatric wards score
statistically significant higher than rehabilitation wards (45.3% versus 332996, wa$.fit therhe
theme ‘Risk assessment’ (87.9% versus 79.0%, p=0.011). ICU wards scordthesitaficantly higher
‘Specific patient groups’ compared to geriatric wardaq3RB 8%, p=0.002) and rehabilitation wards
(52.8% versus 43.4%, p=0.005).

For the themes ‘Classification & observation’ and ‘Risk assessment’ significant differetioss were

to the age of participants. Participants aged under 25 obtained significant)nighirestwese (67.6%
‘Classification & observation’ compared to participants in the3ggezate(fity’25 p=0.019), 35-50
years (48.6%, p=0.001) and >50 years (49.5%, p=0.004). Relateakt®eHsentRBra Resk old
participants scored significant lower than participants in the age cate@o2§03%cElIge28. 530,
p=0.038). This last category scored consequently significant higher comparedats (g8tkypants >50 y
versus 78.4%, p=0.002).

For the theme ‘Specific patient groups’ a significant difference in knovibeohgke betaresnwas
participants with less than 5 years of work experience and participantsovkiespEOigraes(62.4%
versus 35.8%, p<0.001). Participants with 5-10 years of work experienceosgardtiasignificantly

participants with more than 20 years of work experience (35.8% versus 48.4%, p=0.011).

The education level of participants resulted in statistical significanthdiffetainsesréoand all
themes, except for the theme ‘Risk assessment’. Generally, a highes adscaitdedevith higher
knowledge scores, except for two themes (i.e. ‘Risk assessment’ and ‘Spé¢disigatieaingroups’

differences in scores on questions assessing reproduction (level 1) were found between higher
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education (55.7%), bachelor degree (60.9%) and master degree (62.32uestomsast toglesel

education level resulted in higher scores on questions assessingatiee(labviditypjo evalu
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Table 3. Knowledge of particijpdatscore and themes ‘Etiology’, ‘Classification & observation’ and ‘Risk assessment’

(assfictionand
Totd soore Bidoge observation Rk @ssesamant
mean % (SD) Difference mean % (SD Difference mean % (SD) Difference mean % (SD) Difference
N N N N
Qerdl 256 50.7 (12.2) 392 45.6 (17.2) 423 51.9 (26.0) 434 83.8 (27.3)
Wrd F=5.66, p=0.004 F=2.34, p=0.098 F=0.01, p=0.986 H=6.73, p=0.035
ICU 87 52.5(11.6) 135 47.9(17.8) 150 52.2 (25.1) 149 82.6 (28.4)
Geriatrics 100 52.0(11.7) 159 45.0 (17.4) 167 51.8 (26.5) 173 87.9 (23.4)
Rehabilitation 69 46.6 (12.6) 98 43.1(16.0) 106 51.7 (26.6) 112 79.0 (30.5)
Gender t=1.19, p=0.235 t=0.42, p=0.673 t=1.86, p=0.064 t=-0.23, p=0.815
Female 222 50.4 (12.3) 338 45.4 (17.3) 363 51.2 (26.4) 371 84.0 (27.6)
Male 32 53.1(10.8) 46 46.6 (16.9) 50 58.5(21.8) 53 83.0(25.8)
Agectegary F=0.99, p=0.400 F=0.46, p=0.713 F=5.84, p=0.001 H=9.96, p=0.019
<25 years 27 53.3(8.9) 33 44.6(18.8) 37 67.6(26.9) 38 85.5(25.8)
25-34 years 86 49.7 (12.1) 130 45.3(16.6) 141 52.7 (25.3) 143 82.2 (28.7)
35-50 years 83 51.7 (12.0) 131 46.9 (17.7) 144 48.6 (24.2) 148 88.5 (24.1)
>50 years 60 49.6 (13.5) 95 44.4 (17.1) 98 49.5(26.6) 102 78.4 (29.4)
Wrk exerience F=2.11, p=0.099 F=2.53, p=0.057 F=1.46, p=0.224 F=0.07, p=0.974
<5 years 75 52.1(10.1) 107 44.5(17.3) 117 54.9 (28.1) 119 83.2 (27.8)
5-10 years 44  46.8 (14.7) 68 44.3(17.1) 71 53.9 (24.9) 71 83.8(29.0)
11-20 years 46 52.1(12.4) 68 50.6 (18.7) 74 51.0 (23.9) 77 85.1(25.7)
>20 years 87 50.9 (12.0) 138 44.2 (16.3) 150 48.7 (25.7) 153 84.0 (27.3)
Ecucetion H=40.43, p<0.001 F=7.31, p<0.001 F=9.05, p<0.001 H=6.95, p=0.074
Secondary school 20 35.7 (16.1) 30 37.1(19.3) 34 31.6 (27.0) 34 73.5(33.1)
Higher prof. education 63 47.3 (9.8) 103 42.0(17.1) 111 51.4 (25.6) 118 83.1 (27.9)
Bachelor degree 160 53.5(10.8) 234 47.4 (16.1) 250 54.6 (24.2) 256 86.1 (25.7)
Master degree 7 58.7(7.4) 12 58.3(18.7) 11 61.4(25.9) 10 80.0(25.8)
Fundtion t=4.74, p<0.001 t=2.93, p=0.004 t=4.84, p<0.001 t=2.44, p=0.019
Nurse 235 52.1(10.8) 359 46.3 (16.9) 384 53.6 (25.0) 395 84.9 (26.3)
Nursing assistant 21 35.4(15.8) 32 37.1(18.8) 38 32.9(27.3) 38 71.1(34.2)
Additiondl training in R\W\bund
v: (-] t=2.93, p=0.004 t=4.04, p<0.001 t=1.84, p=0.066 t=4.55, p<0.001
Yes 11 61.0(8.1) 15 62.9(18.5) 17 63.2(20.0) 18 97.2(11.8)
No 245 50.2 (12.1) 377 44.9 (16.9) 406 51.4 (26.1) 416 83.2 (27.6)

Bachelor degree or higher professional education (=fourth grade of secondary school)
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Table 4. Knowledge of partidipamiss-‘Nutrition’, ‘Prevention’ and ‘Specific patient groups

NLtrition Frevertion Spedificpetient goups
mean % (SD) Oifference mean % (SD) Difference mean % (SD) Difference
N N N
Qerdl 415 59.6 (29.5) 324 42.7 (17.5) 352 46.6 (24.4)
Ward H=1.78, p=0.411 F=4.68, p=0.010 H=12.18, p=0.002
ICU 148 61.3(26.1) 112 43.3(16.6) 124 52.8(21.4)
Geriatrics 163 60.3 (30.0) 128 45.3(17.9) 137 43.1(24.6)
Rehabilitation 104 56.1(32.9) 84  37.9(17.4) 91 43.4(26.3)
Gder t=-0.51, p=0.610 t=1.48, p=0.141 t=1.86, p=0.064
Female 354 60.3(29.6) 278 42.4(17.4) 302 45.6 (24.0)
Male 50 58.0(27.6) 41  46.6 (17.0) 44  52.8 (24.8)
Agectegory H=1.41, p=0.703 F=1.06, p=0.366 F=0.46, p=0.710
<25 years 37 59.5(26.2) 34 445 (16.6) 36  48.6 (24.6)
25-34 years 131 57.8(29.2) 106 42.3(17.1) 110 45.0 (24.4)
35-50 years 144 61.6 (27.1) 109 44.4(17.1) 122 48.2 (22.8)
>50 years 98 60.5(33.6) 75 40.0(18.9) 83 45.5(26.8)
Wrk eqerience F=0.83, p=0.481 H=2.77, p=0.428 F=6.49, p<0.001
<5 years 112 57.1(28.4) 97  43.7 (16.4) 103 52.4(23.4)
5-10 years 67 57.7 (31.0) 55  39.3(20.8) 58 35.8(22.5)
11-20 years 76  61.8(29.7) 57 45.8 (15.4) 60 45.4(23.2)
>20 years 146 62.1(29.7) 108 42.7 (17.4) 123 48.4(24.1)
Educetion F=6.23, p<0.001 F=10.96, p<0.001 F=13.59, p<0.001
Secondary school 34  41.2(28.5) 26 29.8 (17.7) 24 21.9(19.9)
Higher prof. education 112 57.4 (30.1) 86 40.4(16.1) 93  41.9(23.9)
Bachelor degree 242 62.8 (28.5) 197 44.7 (16.8) 215 51.3(23.0)
Master degree 11 69.7 (27.7) 8 64.1 (19.4) 8 50.0 (18.9)
Fundtion t=4.05, p<0.001 t=4.46, p<0.001 t=5.40, p<0.001
Nurse 377 61.5(28.9) 297 44.0 (16.9) 324 48.5(23.7)
Nursing assistant 37  41.4 (27.7) 27  28.7 (18.3) 27  23.1(20.7)
Additiondl training in *JWound care t=-0.67, p=0.503 t=2.32, p=0.021 t=-0.03, p=0.980
Yes 17 54.9(26.2) 12 54.2(12.3) 14  46.4 (19.3)
No 398 59.8(29.6) 312 42.3(17.6) 338 46.6 (24.6)

Bachelor degree or higher professional education (=fourth grade of secondary school)
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Levd T led Z Levd & led &
mean % (SD) Difference mean % (SD) Dfference mean % (SD) Difference mean % (SD' Difference
N N N N
Ol 309 57.9 (15.2) 352 44.2 (18.2) 344 38.1 (18.6) 386 66.8 (29.7)
Apctegry F=1.70, p=0.165 F=0.63, p=0.598 F=1.40, p=0.244 F=1.19, p=0.312
<25 years 32 61.4(11.5) 36  44.4(16.3) 31 40.1(17.5) 36 73.1(26.2)
25-34 years 97 57.5(14.4) 118 43.7 (18.2) 110 36.4 (18.8) 119 65.3 (30.8)
35-50 years 112 59.0 (16.1) 113 43.0 (17.3) 123 40.4 (18.4) 134 68.9 (29.5)
>50 years 68 54.8(16.2) 83  46.5(20.2) 78 36.1(18.5) 95 63.9 (29.4)
Wirk eqerience F=1.56, p=0.199 F=0.70, p=0.550 F=2.63, p=0.050 F=2.32, p=0.075
<5 years 90 60.4(12.2) 105 43.1(18.4) 96 39.6(18.7) 108 71.0 (28.1)
5-10 years 50 56.2(16.5) 57 43.1(19.2) 62 32.9(20.1) 60 58.9(31.5)
11-20 years 57 59.2 (16.8) 58  44.8(16.2) 58 41.6 (16.3) 68 65.7 (31.0)
>20 years 105 56.3 (15.8) 122 46.3(18.1) 120 37.5 (17.6) 137 68.6 (29.4)
Fhcation F=14.97, p<0.001 F=13.91, p<0.001 F=2.18, p=0.090 F=14.43, p<0.001
Secondary school 21 39.8(19.0) 28  29.6 (20.9) 25 32.6(21.6) 31 38.7(32.3)
Higher prof. education 78 55.7 (14.0) 93  40.4 (16.1) 95 35.3(16.0) 100 62.7 (28.1)
Bachelor degree 194 60.9 (13.8) 213 46.9 (17.3) 206 39.4 (18.6) 233 72.8(27.9)
Master degree 7  62.3(12.2) 9 63.5 (10.4) 8 44.6(17.8) 7 71.4(23.0)
Rndtion t=4.92, p<0.001 t=4.99, p<0.001 t=1.45, p=0.148 t=6.08, p<0.001
Nurse 287 59.3 (14.0) 322 456 (17.3) 317 38.4 (18.3) 350 69.6 (28.1)
Nursing assistant 22 39.3(18.7) 29  28.6(21.3) 26 33.0(21.3) 35 39.0(30.8)
Additiond training in *JWWound
e t=0.99, p=0.325 t=2.40, p=0.017 t=3.50, p=0.001 t=-0.90, p=0.369
Yes 12 62.1(11.5) 13 56.0 (13.6) 15 54.3(18.1) 15 60.0 (28.7)
No 297 57.7 (15.4) 339 43.8(18.2) 329 37.4(18.3) 371 67.0 (29.7)

Bachelor degree or higher professional education (=fourth grade of secondary school)

2Remembering
3 Understanding
4 Analyzing
SEvaluating
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DISCUSSION

The aim of this study was to measure the knowledge of nursestamd abmih§dgsrevention. The
pre-final version of the valid, reliable and up-to-date PUKAT 2 @siedirconsistiwgof 28 multiple-

choice items (covering six relevant themes).

The results showed that the knowledge of nurses and nursing assistgnespas gtyore(aedito

the theméBreventiorEtidblogyand ‘Specific patient groups’. Inadequate theoretical knowledge was
found in previous research (Aydin & Karadag, 2010; Beeckman et al., 201ém@hi@amtaakt al., 2010,
2012; Feng, Li, Xu, & Ju, 2016; Gallant et al., 2010; Gunningberg et al., 12955 Hiddmso&rEggink
Bours, & Halfens, 2007; Nuru, Zewdu, Amsalu, & Mehretie, 2015; Panagietepeu Matkezrr, 2002
1997; Qaddumi & KhawaldeHi@®kspwledge scores on the theme ‘Risk assessment’ was in accort
with previous research (Barakat-Johnson et al., 2018; Beeckman et al., 20015CKaddogbaehy et al.,
et al., 2016).

Questions assigned to a higher cognitive level according to the revised versny(Aofd@licam’s taxono
et al., 2001), and thus requiring critical thinking skills basedeneiatigpwiesigeed in lower mean
knowledge scores. This was also found in the study of Kim, Patek (26ii2paadaridrBeier, Stacy,

and Burke (2011). This highlights the need to increase the basic understanding aftantses and nurs
related to BWdince the ability to succeed at higher levels of Bloom’s taxorlyny stidcespartia

lower levels (Verenna, Noble, Pearson, & Miller, 2018).

In line with previous studies (Aydin & Karadag, 2010; Beeckman et al., 201 Milesy0ice, Fulbrook
Nuru et al., 2015; Pahtidddgo et al., 2007) higher scores were associated with higherlevels of edut
and training. This is however in contrast with the study of Demdnyénmticil. K@OWRdge was
assessed using the PUKAT instrument (Beeckman et al., 2010) and noisigndiwbetgéfieesaces
found between nurses and nursing assistants (Demarré et al.,, 2012). A possiidetiegplanation
rephrasing of questions and inclusion of patient cases in the PUKAT 2.Qhashdwartagereating
evaluating higher levels of knowledge. The fact that no statsstieakbdibienerios level 4 questions
when comparing the function (nurse vs. nursing assistant) and education feigs pbdssbigipants

be explained by the nature of the question itself. Higher scores for wound care nurses compared tc
did not attend any additional training in wound care were also found in previskis Agstiarch (Zulkow
Wexler, 2007). As a result, organizational support on certification or higher education in wour

recommended (Bergquist-Beringer et al., 2009).
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A difference in scores between the participating wards (geriatrics, rehabilftatioh amid&ldgwas
lower scores for rehabilitation wards (i.e. mean total score of 46.6%). dl@isdhiasmobettpstte

the study of Kaddourah et al. (2016) which assessed the knowledge of nurses andlgther health p
towards PU prevention in a rehabilitation hospital using the Pressureedtq&i Kaow(eckgeiT&

Mott, 1995). A mean percentage score of 75.0% for nurses was found in this study.

The age group <25 years had significantly higher mean secmé€laasifieation and observation’
compared to the other age categories. Significant higher mean scores for younger age group partic
also found in the study of Kaddourah et al. (2016). This can be explained by the shbd time period
time of graduation and starting to work as a nurse. However, relatecsséssrimamtigdrigkpants

in the age category 35-50 year had significant higher scores than 25-34 anpar€) year old part

Having B0 years of work experience resulted in significant lower scores on one fih&erg (i.e. ‘Speci
groups’) compared sothes 5 years or more than 20 years of work experience. The relationship be
knowledge scores and clinical experience was assessed in the study of Kadudobhrahehat. (2016),
significant. Pancétlaalgo et al. (20@7alyzed the influence of professional experience on nurses
knowledge and found significant differences between professionals with 2-5 aadcB-10 years e
compared to less experienced nurses, the latter having lower knowledte ceeres) jamsesf
professional activity showed a statistical decrease in knowledgeHlicaige @aic@@07). This can

be explained by a possible imbalance between practical and theoretical kihewlesigeurBased on
review of Suva et al. (2018) it can be stated that the currantespielenicetiagét impact of clinical

experience on nurses’ knowledgesabamickar.

The results of this study highlight important knowledge deficits related OoR&eguendgpfion.
strategies need to be developed to improve nurses’ and nursing assistanfisskplaetedge in the
clinical practice in the second place. Therefore, the Education Committee of the é&mermpean Wound
Association (EWMA) designed a curricular framework that incorporates various aspects of wound |
in a number of education models, including the module ‘Prevention and (BargmganémooinBU’
Management Association, 2015). A combination of intellectual and practical $kitlagh teeommended
combination of lectures, workshops and learning practice. Varying mettabelgies sdooitibe str

used in order to meet diverse learning needs (MorkstacMptasredas, 2014; Saleh, Al-Hussami, &
Anthony, 2013). According to the EWMA an education module on the prevention and managemen
include following themes: epidemiology, anatomy, pathophysiology, principles of patsnt care, asse

factor management, prevention of PU, wound management of PU, management of infection,
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interventions, systemic and local pharmacological management, rehabilitation sexspectnd psychos
of care (European Wound Management Association, 2015). However, those thencasdack currently n
in the nursing curriculum, which should be considered further. Profound knofndedgeaktheoretical
and pathophysiological mechanisms is needed to gain insight in which preventive neshsures shoul
as well as the underlying reason. Therefore, evidence based trainingha BMdamaztivia letvel

should be mandatory at orientation and on a yearly basis (Bergquist-B&asger @h #he 2008arch

of Ousey, Stephenson, Cook, Kinsey, and Batt (2013) and in accordancel toetheviid@jyzeri Planne
& Fishbein, 2005; Azen & Madden, 1986) it can be stated that training has a positarel effect on co
competence in PU management. Also starting from the Social Cognitive Th&@§2Baremewski et al.,
skills, self-efficacy and outcome expectancies are primary personal concepts for understanding

training and education is of utmost importance.

Since implementation of PU best practices is influenced by multiple fa20d&) Gul/dhighed.
knowledge does not necessarily result in better practice (Beeckman et all,, 2001;; Gliant &t

al., 2010; Kaddourah et al., 2016; Kallman & Suserud, 2009), also other inflaetitiag factors s
management, staff shortages, absence of policy and guidelines (Athlin etrab¢c20201%; Uit & P

& Mengistu, 2015; Nuru et al., 2015) should be taken into acgbentgieabthytaihcate. Facilitators

to guideline implementation and thus clinical practice might be group interactianddudigés, attitudes
leadership support, presence of champions, teamwork and (inter-organizational) collaboration and s
a professional association (Ploeg, Davies, Edwards, Gifford, & MillenpR0afheNaxailabdityat

quality and standards for use of PU prevention and treatment equipment is recomngertaied, together:
evaluation of organizational performance in PU prevention and treatment and the provision of fe
stakeholders. To gain insight in the quality of care being delivered, qualitybmdicaidrs need to
Consequently, improvement initiatives can be developed which can be again monitéced (National Pi
Advisory Panel et al., 2014). Quality indicators can be categorizetLatiorstxtitheré eV of the

care setting), process (evaluation at the level of care) and outcomeldeghfatieniadithdual

patient) (Donabedian, 1988). To improve clinical practice, a sadtomelti- fadeted strategy will

need to be developed (National Pressure Ulcer Advisory Panel et al., 2014).

Lirritations

The assessment of knowledge about PU prevention by using an instrument coveriagta wide range
topics related to PU prevention can be seen as a strength since it facilibhtbettiieaatdt®ction
Consequently, educational needs can be highlighted. Despitedtimioistés, éhsyirolusion of 28

items can be seen as a possible disadvantage resulting in an instrument vghiciing tmo time cor
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complete. For this study the pre-final version of the PUKAT 2.0 wiastubed tigévealidhetion

process was still ongoing at the moment of study start-up. Howeegraed trexsecemtguidelines

and was able to measure the knowledge of nurses and nursing aksistargsertlyfgublished
National and International guidelines. Differences between the pre-final vevsiaoaratdhe final
minimal and can be found in reformulations of the stem (13 items), reformulatic@rsativiee response ¢

(15 items) and the exclusion of items (1 ircti@dggme 2 in the theme ‘Specific patient groups’).

CONCLUSION

A knowledge deficit regarding the knowledge of nurses and nursiny egsigtants/as $Hown. The
knowledge assessment tool used for this study made it possible to highlighethmtrerfesithat
on continuing professional education activities. It is recommended to consider d¢arnment nursing c
accordance to the curricular framework developed by the EWMA. Besides, multieceted strate

individual level, the team and the organization are needed to improve clinical practice.
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ABSTRACT

Am This study protocol describes the methodology for the development of a core setsdétanftcomes anc
measurements for incontinence-associated dermatitis.

Badgroundt Incontinence is a widespread disorder with an important impact on qudtiey mbéfe. One o
common complications is incontinence-associated dermatitis, resulting from chemical ahd physical i
skin barrier, triggering inflammation and skin damage. Managing incontinence-associated dermatitis i
challenge for nurses. Several interventions have been assessed in clinical trialstualyt betevogeneity
complicates the comparability and standardization. To overcome this challenfja, tbeedavelomment
set, a minimum set of outcomes and measurements to be assessed in clinical research, is needed.
Design: A project team, International Steering Committee and panelist® iliide tine alegdlopment of

the core outcome set. The framework of the Harmonizing Outcomes Measures for Eczema roadm
Cochrane Skin Group Core Outcomes Set Initiative, is used to inform the project design.

Methods A systematic literature review, interviews to integrate the patients’ penseasisesandyavith
healthcare researchers and providers using the Delphi procedure will be perfappedva@tidpitbgct was
Ethics review Committee (April, 2016).

Osasson This is the first project that will identify a core outcome set of outcoemasn@nébmeas
incontinence-associated dermatitis research. A core outcome set will reduce possiblsukporting bias

comparisons and statistical pooling across trials and strengthen evidence based pnagtice and decisiol

Regidratiot This project has been registered in the Core Outcome Measures in Effectivabasg Trials (CC

and is part of the Cochrane Skin Group Core Outcomes Set Initiative (CSG-COUSIN).

Kepords Clinical nursing research, Core outcome set, Domains, Incontinence-associated dermatitis,

instruments, Nursing, Outcome assessment, Outcomes, Outcomes research
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Why this study @ review ismeeded
8 Incontinence and the related complications such as incontinence-associated dermatitis are
patients and their caregivers. Adequate prevention and treatment of incontinence-associated ©

essential and recommended.
8 Many leave-on products are available, but the studies on the gf#iifacivamegsaste difficult
to compare because of the great variety in used outcomes and their measurements.

8 To date, there is no consensus on which outcomes to measure in clinEal efteoitissrass-trial

associated dermatitis research.
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INTRODUCTION

Incontinence-associated dermatitis (IAD) is an inflammation of the skin that occurs whiemourine or stc
contact with perineal or perigenital skin (Gray et al., 2007). IAD aSecantsl alll aigaltnoare settings but

is mainly present in early childhood and old age (Farage, Miller, Berardescste&-NagiaBluchder, Fol

& Proksch, 2011). Other widely used terms for this skin condition in earlalchildpegdoamapkime
dermatitis/rash. The term IAD is regarded as being more appropriate to bahisembnicegpdulds and
increasingly recognized in clinical practice and research. The exact etiology of sAibhexduthaletfuebut it is
interaction between increased skin surface wetness, increased skin surface pH, increased microk
proteases and lipases and mechanical factors like friction, weaken and danrage ldedigygdermal ba

inflammation to full thickness wounds. Fungal infections are often assocaipted alit2XD)(Fa

Bdground

Prevention and treatment of IAD includes gentle skin cleansing and the dpalieatiompadidopisdbr
protection and promotion of healing (e.g. ‘barridkgitodu&Beeckman, 2015). Although numerous stud
about prevention and treatment of IAD have been performed, the current knowleolgésishianitsd. One re
of many different and sometimes ill-defined outcome parameters in clinical studieafBhenCactrane rev
interventions (different topical skin care products, structured and unstructured skirdi¢femprocedures
methods and frequencies of application of topical skin care products) in the prevention ang treatment «
revealed a variety in reported outcomes (Beeckman et al., 2016). Comparinksdaftalemcbptraisg resu
to be used in evidence based healthcare, can only be conducted if outcomes aige Corefatabtend herefo
Set (COS) in IAD research needs to be developed.

A COS is a consensus-derived minimum set of outcomes to be assessed in clinical reizadch. The ag
set of outcomes should be measured and reported in all trials for a spewiéearjracalCBedoddonot
limit researchers to choose additional outcomes and measurements (Schmitereticel, 2Qddinédsing id
across trials allows comparisons of results enhancing the value of evidence syattissisf andoatecing t
reporting bias (Williamson et al., 2012). A COS consists of two differeordeseipfrautedmes and a
core set of measurements. Where a core set of outdorvaisat/itorefieasure, a core set of measurements
will refer to ‘how’ to meéBtiresen et al., 2014; Schmitt et al., 2014). Each core set of outcornes must he

one measurement instrument. Measurement instruments must be valid and reliab20(Siyreirer & Kot
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reduce a perceived confusion in terminology across disciplines (e.g. psycbalocgynendaiasuee shie
Rheumatology (OMERACT) group proposed three concepts: truthful, discriminativikgntfeadible (Boe
& Tugwell, 199Buthful’ means that the outcome measurement captures whdtthustendespands

to the measurement property validity. ‘Discriminative’ means that the outcome measueemsamnt discrimir
disease states in a reliable way and therefore corresponds to the measuisdrityitamide sarsitnaty

to change’. ‘Feasible’ captures important aspects of outcome measurements beyonudidhe classic
properties such as interpretability, cost, availability, time requiremdihtssaddipaitsioin the setting
(Boers, Kirwan, Wells, et al., 2014).

First formal methodological approaches for COS development have been published. More than twen
OMERACT was launched at a conference as a formal way to develop and disgEcitaréealtbomes in
area of rheumatology (Clarke, 2007). Since 1992 core sets for many rheumatologic conditions were d
patients were actively involved since 2002 (Boers, Kirwan, Wedl$janabni20igtPdicome Measures for
Eczema (HOME) project was founded in 2008 and developed a roadmap for the development and im
a COS for atopic eczema (Schmitt et al., 2014). The Core Outcomeddsasiatss(D@EVET)vaitiative
was launched in 2010 to bring together researchers who are interested in thdidatietopfreggreadd app
standardized sets of outcomes COMET (COMET, 2016). The aim of COM®Icellduteefmdamamely (:
resources; (2) to facilitate the exchange of ideas and information and (3) to fretearshthidunieigic|

a searchable database of complete and ongoing projects in core outcome set developintend was estal
repository for project protocols. The COMET initiative also foresees in guidance onifi) c@eecloping ar
outcome sets, (2) integrating patient reported outcomes into core outcome sets and ¢@yvelipining func
core outcome sets (COMET, 2016). Regarding skin related health domains, th&kntetatignal Cocl
initiated the Core Outcomes Set Initiative (CSG-COUSIN) in 2014. It is confidepenh dsraexesgansh grou
interested in outcomes research and evidence-based dermatology to develop and implement core out
COUSIN, 2016a).

During the development of a core set of outcomes and measurements, participation of #tekeholders
whole process is of utmost importance. The involvement of stakeholders can increase the numbe
perspectives, establish credibility, ensure relevance and meaning to diffecentgrosiplsardersignd

controversies that would not have otherwise been considered, increasing transparency and dissen

Kirwan, Tugwell, et al., 2014).
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Irrespectively from the health domain or construct, the development aagprserita L@ighly
recommended. Gargon et al. (2014) identified 198 published and ongoing COS development studies
areas of health, most commonly cancer, rheumatology, neurology, heart and circulatibealtid dentistry
(Gargon et al., 2014). This review shows that there has been a rapid increas€ia$heveevetmprnent of
years. Despite the wide range of health areas, there are significant gapseascertaiidingaiuture

opportunities for COS developers. CONSIDER project is the first to develop a COS in the area of IAD

THE STUDY
Ams
The aim of this project was to develop a core set of outcomes and a core set of nezhsucénealts to be &

research involving adults with IAD or at risk, independently from any geographical location or skin col

Methods

The project consists of several phases and steps including different research methooiss@espsng reviey
study using Delphi procedure). The COS for IAD research projecienvéls;omsselgf dwmre set of
outcomes and a core set of measurements. Figure 1 shows an overview of the COS development ar

steps that will be completed.

Fasell Bogroud prepardion @ process

In this project several groups will be involved (Figure 2). The projedt taarmeitcetsadolid will take

final decisions. The International Steering Committee and panelistselapingeideotibad0S. The
separate category of ‘both healthcare researcher and provider’ in the group afepbeetiste\iieipe ma
might bring a perspective on core outcomes that may differ from that of people who pe&vtorm only or
jobs. At least 100 experts will be invited to have a minimum of 80 expeimseEsnplctiegDe|phi
procedures, taking into account a response rate of 80%. In this project, motes¢hfxnroreacbpoésenta
following stakeholder groups will be involved: patients, healthcare researchers,amebltbalihegmevide
researchers who are also healthcare providers (Boers, Kirwan, Tugwell, et alll 26 tdpr&Sakéeddlders w

from at least three continents.
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Fae2 Begang o amreset of autamesiar ADreseardh
For the development of the core set of outcomes for IAD research two steps need to beatorpleted: (1)

of existing outcomes and (2) a consensus study using Delphi procedure.

Step 1. ldentification of existing outcomes
A list of outcomes will be generated based on a literature review, consui@tiarStédra@onahittee

and patients (see Figure 3).

A systematic literature review will be conducted using a sensitive sefyrctl filtssioledentcomes,
including rare endpoints and the patients’ perspective (e.g. qualittitvesstudies)., 2012). The search
filter will cover the concept of IAD broadly (synonyms, incontinence- and demsatatabyvilelaged te
applied in the Cochrane Library, Pubmed, Web of Science and the Cum&lafived htksatttoltersituge
(CINAHL). References of studies included in the review will also be screengsitehtiasiudndesigns |
narrative reviews with or without meta-analyses, clinical trials, case seneseanchjwalitagvincluded.
There will be no restriction regarding the year of publication. Two revidermiy asbasdeql records
obtained. Studies focusing on adults aged !18 years with IAD or at rgkicabiocatigrgeogtan colour
will be included. Studies will be excluded based on following criteria: childmsnaigdathgie®lumtee
languages other than English, French, German and Dutch. All outcdrogsond|delextiante1 0% by a
second author after which the inter-rater agreement will be assessed. Thegexaetcittobtaverdi

outcome and, if possible, the definition of the outcome, will be extracted in tables.

The International Steering Committee will be consulted to brainstormuttoouespesslbéxisting
conceptual frameworks. Next, 4 - 5 patients will be interviewed with the purposesattasairtifay outcome
patients with IAD. The patients will be recruited via the wound network of déheunohiversitimierset
patient associations. Final, outcomes will be classified into domains by thepprtgelcbée&ntoatine

International Steering Committee which will result in a draft core set of outcomes.
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Qre @toome &t in lADFessarch

Phase-Background, preparation and process

To set up an International Steering Committee
To identify the stakeholders to be considerded

Phase-Zore Set of Outcomes

Sep1-Idatification df edging atcomes
To identify existing outcomes and measugesyet@msii literature review,
consultation of the International Steering Carmmtetidevas with patients

Sep 2—@rmeaas study using R phi rocedure
To reach consensus about the core set of aldetphepraaedure

Phase-3Core Set of Measurements

SepT1-Researchguettionandliterature review
To identify the available instruments via alitgstumatieview

Sep2—-Bauetiond themethodd ogical quality of studiesan meesurement jraperties
To assess the methdological quality of thediestfopmesnt and testing studies

Sep3—-Dtagthesis
To give an overview of the measurement properties

Sep4—\didion gudies
In case of absence of ewlepoduct validation studies of measuremetst ars
develop new instruments

7

Sep 5—@nsenaus study using I phi rocedire
To reach consensus about the core set oftendasaui@aiphi procedure

Phase-4Dissemination and monitoring

To promote the distribution, acceptance andionmgétherttare outcome set via
publications and presentations at relevaoeésonferen

To monitor emerging evidence and revisdctiraeeset duineeded

Figure 1. Project phases and steps
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Roject team
Members
Two investigators and two project leaders
Tasks
Initiation and coordination of the Core OtacoALR Besearch
International Steering Committee Panelists
Members L Member
Six experts (dermatology, geriatrics, wolalslarade, t|-  Healthcare researchargking in all field relevar
nursing) IAD research, methodologists and statisticians)
Representatives of two patient associations - Healthcare providers (professionals, irfatitiljions,
Tasks members and caregivers)

To give input on outcomes and measuremedst instry-  Both healthcare researcher and provider
To critically review the (preliminary) coresetes put| Taks

and core set of measurements - To participate in the consensus studies (Delphi
procedure)

Figure 2. Project organization

Identification @f edsting out comes

Systematic Consultation of Intsernat_lonal
literature review patients teerllng
Committee

v v v

\ Identify outcomes

Feedback

\ Draft Core Set of Outcomes

Figure 3. Identification of existing outcomes
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Step 2. Consensus study using Delphi procedure

The draft core set of outcomes will be submitted to the panelists (seechiuE@edaneg(Bigure 4).

The Delphi procedure has two objectives: (1) to obtain consensus about a core sesetécitoamsees and (
domains considered most important for which outcome measurements will be searched. An overview

the Delphi procedure per round can be found in Figure 5.

Consensus study (Delphi pre€eduaess

Delphi study
Round 1
Delphi study
Ne> Round 2
Delphi study
Neb Round 3
Yes
—Ye
Core Set of Outcomes
< Yes

Figure 4. Flowchart process consensus study using Delphi procedure

The draft core set of outcomes will be presented to the panelists via an oaynegualayflle ok &/
given to all participants and it avoids an individual participant being influercext agyttothepinion
participant (Sinha, Smyth, & Williamson, 2011). At the start of theéspnoltderinenpadetisof the
importance of completing the procedure and that anonymity will be assured. Abersariddeminder wi
stimulate completion of the survey. Non-responders who did not explicitly exprassutheuildesire

invited to participate in the following rounds (Sinha et al., 2011).
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@neeraus study (Delphi jrocecure) —Am

Round1
1. To collect demographic variables (sgeoiicadiste&eholder, gender, nationality, country o
employment, educational background, field pfevimksgpdrticipation in clinical trials or review in
the area of IAD)
2. To rate each outcome using a scoring systIn from 1

* 1-3: not that important for inclusion into the COS

* 4—6: important but not critical

* 7-9: critical for inclusion

*10: unsure or not my expertise
3. To propase changes of wording and defittitiores afind domains

Round2
1. To give feedback per category of panithstae(ig¢dezachers, (2) healthcare pro@berthand (
healthcare researcher and provider.
2.To rate each outcome that did not haveirdd%oar the §pondents in the same caaedisty of p
answering-® or 10

3. To obtain consensus on domains for whinkesuiemments will be searched

Round3- only if no consensus was obtained
1. Feedback per category of panelistsréIesealtbivars, (2) healthcare providerghand (3) bo
healthcare researcher and provider.
2. Torate each outcome that did not haveet®ndfabad respondents in the same category of
panlists answerir® or 10

Figure 5. Aim consensus study using Delphi procedure

Fae 2 cdegoing aareset of measuremats far iADreseardh

For the development of the core set of measurements for IAD research five stepseeddgorbelfomplet

Step 1. Research question and literature review
The systematic literature review performed for the development of the coréidentfyounsioomemsl

to measure the domain. If no instrument is available, a second search will be performed.

Step 2. Evaluation of the methodological quality of studies on measurement properties

The methodological quality of the instrument development and testing studied vatetmreappraised.
additional systematic review will be carried out using a specific searcimdjltatabtsefoltbes Cochrane
Library, Pubmed, Web of Science and the Cumulative Index to Nursingu€eAGHdAtHaltIRefenatces
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of studies included in the review will also be screened. An overview of the foens! @xdltiseomclusion
criteria concerning the literature review can be found in Figure 6. Thettidestundiebgiithbeafcreened
independently on the inclusion criteria by two reviewers. In case of differentiep@isng|lthekearev
decision based on discussion of the full text papers. The reason for exclusionl wildvephowiesented. A
will be resolved by consensus or with a third reviewer (a member of the project tesing.dasta extracti

extraction tables will be performed by one author and 10% by a second autheratteagtaemtr int

will be assessed.

Literature search for the evduation o the methodd ogical quality

Focus o the search filter Inclusion aiteria
Incontinence-associated dermatitis - Primary validation studies that investig
Adults with IAD or at risk, in any setting reported at least one measurement property
Instruments - Instruments used to measure the domain of
Measurement properties interest
. Studies conducted in adult humans with IAD or
at risk

No language restrictions or time limits

Bxdwsion ariteria
Studies using measurement tools but without
reporting validity or reliability

Figure 6. Literature search for the evaluation of the methodological quality

The methodological quality of studies on measurement properties will be assessgtecldiag the CO
(Mokkink et al., 2013). This checklist includes 12 boxes and genetal tecereduatats (n=2), to evaluate
the quality of the assessment of different measurement properties (reliabpioysredéidéggrd+8) and

to evaluate the quality of a study on interpretability-i@fiadedephtient-reported outcome (n=1). The
methodological assessment of the included studies will be performed by two reviesehgrigdepender

differences by consensus or with a third reviewer (a member of the project team).
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Step 3: Data synthesis

For studies with excellent or good methodological quality, a detailed r@veeviepropengaswill be

given using the COSMIN checklist in combination with criteria for good measurement properties devel
(2011). Aspects that will be extracted per measurement instrument (see Figurehgracte(istite genere
of the instrument, (2) the characteristics of the study populations wher@tbpertesweameassessed,

(3) the results of the measurement properties of the instrument and (4) eviigot¢hen nise deasiti

The final result, a core set of measurements, will be a selection of instpuovemddhad brawhful,

discriminative and feasible (Boers, Kirwan, Wells, et al., 2014).

Step 4. Validation studies of measurement instruments or development of new instruments
A consensus discussion and voting with the International Steering Committee will beweingénized to d
validation studies should be conducted in case of absence of evidence. For valid ooteamésowiehou

measurement instruments, new instruments should be developed in further research.
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Deta gmthesis
General dharageeristics araceristics of the study population

Construct Age and gender

Subscales Disease severity

Number of items Setting

Version Country

Language
Measurement properties

Discrimination

- Internal consistency
Measurement error
Reliability
Interrater reliability
Longitudual construct validity
RCT discrimination
Tresholds of meaning

Responsiveness (sensitivity to change

Truth

Content validity

Face validity
Construct validity
Criterion validity
Hypothesis testing
Cross-cultural validity
Factor analyses

Description of scale development

Feasblllty
Interpretability
Respondent burden
Monetary and other costs

Availability
Time requirements

Tested in recommended application

Figure 7. Data synthesis
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Step 5. Consensus study using Delphi procedure

The draft core set of measurements for IAD research will be discussed in corrsiitati@irSietritge Inte
Committee. They will be asked to concentrate on the clinical, patient-imiigrizspemtsl cetise
instruments. Furthermore, they will be asked to complete the draiissint pedeilbhents. The project
team will adjust the list of core measurements, taking into aotthmi ke ngtisnal Steering Committee.
Next, a consensus with the panellists (see Figure 2) will be obtained resseriatpbi e cedsensus
study in the development of the core set of outcomes (Figure 4 & 5). The wob&sUSOSIBEYSABNS
about a core set of valid and reliable measurements. The previous stepsmatodutngeihefsys
measurement properties, will be used to inform the consensus process whether dicomwiethe indivic

measurement instruments are suitable to assess the chosen core outcome.

Fhase4 issemirgion and montaing
The distribution, acceptance and implementation of the core set of outcomes andpmosastegments wi
via international publications and presentations at relevant conferences. Theilebeergmygtexedence w

with the aim to revise the core set of measurements if needed.

Bhicd condderations

Research Ethics Committee approval was obtained by the Ethics review Comnmtteéd(april, 2016
participation will be voluntarily sought following the presentation of writtesuinfoentagoretdal
purposes of the study and how participation will strengthen clinical decision ma@kitigntoptrtbreithg t
healthcare and improved methodology of IAD research. Written informed consent will bapbtained fro
participants. Participants’ information will be kept anonymous and confidentie! fireer ticipahts swill

from the study at any point in time.

\didity and relichility/ Fgour

Several aspects will be considered to assure the validity and rgéabifiysdf tiwis meearchers will carry
out the entire project where some of the steps will be performed independentlgré&uge scBeeind, of lit
the perspective of all relevant stakeholders such as patients and their careess, Hesditiveaiee provid
researchers will be included throughout the whole process of this project. Fingdrdfectiearbensdf the

International Steering Committee are all experts who have published éktehhely in the fie
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DISCUSSION

Although numerous studies about prevention and treatment of IAD have been performed, there is
heterogeneity and a low comparability between studies. This is alsse refatednio dierent and
sometimes ill-defined outcome parameters in clinical studies. This reégutisconipardifficdl pool the
results and thus is unhelpful in clinical decision making. In this pifojettomesrestmtant for patients
and their clinicians will be developed to be used in clinical IAD res€fdh.clinecaktiafsanill decrease
outcome reporting bias and allow comparisons across trials. The core set of measufertient instrume
enhance the validity and reliability of the used outcomes and the cooubdueihbiycd mserpreting the
observed effects and strengthen informed decision making about treatment and evidence-based healtl
The strength of this project is the international input of relevant exjgegsreralirenityy of the core
outcome set and the patient involvement. CONSIDER project is embeddedonkitite QG- OQRESIN, a v
international Cochrane Skin Group (CSG-COUSIN, 2016b).

Limtations

Few methodological guidelines are available, resulting in the absence of a referen@e G@8dard to «
Different core outcome sets for specific pathologies have been developed, buintieay. detgdeena still

it is agreed that the input of relevant stakeholders is crucial in the @€&Y8lophszatoré ainternational
experts will be involved throughout this whole process. The condéloidimatrhst stekcapable to
communicate in English through Skype or e-mail could create bias. Since psiianésmatinliAftoor at ri
an older population, it could be difficult to communicate adequately wittptssiblel ldadvoumissing

information.

CONCLUSION

IAD is a burden for patients and their caregivers. Prevention and treatment obfish arpessiestial but
Many skin care products and procedures are available, but the studies on }leffeffivace ssthdvest
been difficult to compare because of the heterogeneity in used outcome measuremsetésivRd_COS, a c
minimum set of outcomes and measurements, used in clinical IAD research would improve clinical r
practice and patient outcome. The use of a COS would standardize outcomes, enharias,compariso

diminish outcome reporting bias and enhance clinical informed decision making.
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Outcome measurement instruments for erythema
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systematic review
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ABSTRACT

Am To (1) examine which outcome measurement instruments for erythema associated with incontinet
dermatitis (IAD) with supporting evidence about measurement properties are available, (2) e
methodological quality of the studies and the quality of the measuremenj lepiitiedigible (3
instruments to measure erythema in IAD research.

Design: Systematic review.

Datasources MEDLINE, EMBASE, CINAHL and CENTRAL were systematically seateDetemibeiuly 201€
2018). Additional input was gathered from 151 IAD experts. Cited and citohedrefackeseseoé inclu
screened.

RaviewMithods The COSMIN Risk of Bias checklist was applied to evaluate theitymefitbdaugioes.qual
Reported measurement properties were rated against criteria for good measurement properties.
Resuts Fourteen studies, describing 10 measurement instruments, were intledeq rytinemasivas
captured as a separate concept, two studies provided empirical evidaeoesth@ubgertrasashe most
studied measurement properties were reliability (9 studies), measurement erteri¢h staliity) (4nd cri
studies). In one study, internal consistency was examined.

@ndusian: No instrument measuring exclusively erythema associated with |ABiegist<ohnaosiie no

IAD measurement instrument that outperforms others. Development or adaption of an instrument
erythema associated with IAD is one option to solve this challenge.

Impact: The evidence about measurement properties of instruments measuring erytiAdinzasssoiciated wi
been summarized to date. The lack of an instrument to measure eryth&Deshssodititgdexidctivities

to measure this domain accurately in future clinical trials.

Keywords core outcome set, dermatology, erythema, incontinence-associated dermatitis, irritant contac

literature review, measurement properties, nursing, outcome measurement ingguavents, systematic
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INTRODUCTION

Incontinence-associated dermatitis (IAD) is an inflammation of the skin that ocgposedhémiheeskin is e
or stool (Gray et al., 2007) and is one of the most common skin problefts(iBeec&ntarert a2016).
Clinical signs of IAD include persistent redness/erythema, pain and/or skinsiges witmf@ctothout
(Beeckman et al., 2018). Erythema is caused by the dilatation of sseéséDoslddo®@&1) and is
considered a key clinical sign of IAD (Gray et al., 2012). IAD is associatbdliyithridgpealeeded
hospitalization (Coyer & Campbell, 2018) and with pressure ulcer development (Beddkoia),&/an Lan
Verhaeghe, 2014; Demarre et al., 2015; Gray & Giuliano, 2017).

Bdground

The prevention and treatment of IAD consists of applying a structured skin daes qpttoabskivherein
care regimen is to be determined by the IAD risk or the severity of IAD (Grayistit@d &atizZhdéowever,
about the effectiveness of interventions to prevent or treat IAD in athdts etxéts ABE&cKT he lack of
comparable outcomes and outcome measurement instruments in IAD research is one reason for t
evidence (Beeckman et al., 2016; Gray et al., 2012). In order to imwageditnsdsitLietioreate a Core
Outcome Set (COS) for IAD research (Kottner & Beeckman, 2017). The aim of the Core Outcome
Associated Dermatitis (CONSIDER) project is to identify core outcome domainsweeastespeetive outco
instruments. It follows latest guidance in the field (Williamson etiepa?0di7)h@n@aochrane Skin-Core
Outcomes Set Initiative (Kottner et al., 2018). The COS development protociaesad/predensly puk

Bussche, De Meyer, Van Damme, Kottner, & Beeckman, 2017).

A COS is an agreed standardized minimum set of outcomes that should bednireaduréal safud eeport
specific clinical area (Williamson et al., 2012). A COS facilitates thetxahpdfesentdtuelses, it
contributes to higher-quality studies, and reduces the risk of outco(iWéitiapmstngbals 2017). So far,
core outcome domains for IAD research have been identified (Van den Bussche ettalma&@18). Base
literature review, patient interviews and a consensus study, the following five comr@ideatifeedomains
‘erythema’; ‘erosion’; ‘macerationelatéd p; and ‘patient satisfaffan’den Bussche et al., 2018). The
next step, i.e. determining how these outcomes should be measured is unclear yet. Ndtmgomparable

from different measurement instruments with variable reliability anddesdaitgymtieses/difficult (Tunis
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et al., 2016). Consequently, systematic reviews of measurement instreisystematatueimaduation of

their measurement properties are needed.

As erythema is a key clinical sign of IAD, this outcome domain was $sstctedfirskndwldg@ge, no

systematic review has been performed including instruments measuring erythema related to 1AD.

THE REVIEW

Ans

The aims of this systematic review were (1) to examine which outcome measurerydrgmastruments
associated with IAD with supporting evidence about measurement properties aabiaeaitadle, (2) to
methodological quality of the studies and the quality of the measurenteninstoperies,adnd (3) to

identify eligible instruments to measure erythema in IAD research.

Desgn

The systematic review was guided by the Consensus-based Standards faithithdessactioerdf he
Instruments (COSMIN) guideline for conducting systematic reviews of patient-refEst@eriostzome me:
et al., 2018).

Study methods have been described in a published protocol (Van den BussphetetalfoR@ig) and
review was registered in PROSPERO (De Meyer, Gabriel, Kottner, & Beeckman, 2018).

Searchmethods
The literature was systematically searched until July 23 2018 and update&ofidecgrdbtahiz3&8
were searched: MEDLINE (PubMed interface), EMBASE, CINAHL (EBSCO interfattey and CENTF

language restrictions were applied.

The search strategy included search terms for the concepts ‘skin erythema’; ‘meabBAiBéroent instrur
‘irritant contact dermatitis’; and ‘measurement properties’. Search terms of the same gsimgept were
the Boolean operator O€antkpts ‘skin erythema’ and ‘measurement instruments’ were combined us

Boolean operator OR. The concepts ‘IAD’ and ‘irritant contact dermatitis’ werehald®ooteahined usir
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operator OR. Consequently, these were combined with the concept ‘measuretheBopleperties’ usil
operator AND. The search filter for measurement instruments was based on the coropBriéfesive searc
Long, Grant, and Greenhalgh (1998). For the measurement properties, the selesiglapeddgh filter ¢
Terwee, Jansma, Riphagen, and de Vet (2009) was applied. The search stratggymisesidsiteloped ar
support of a librarian technician and adapted to the database. If appropriate, MeeHatiEnmatmea compal

were used. The search strategy for MEDLINE (PubMed interface) is depicted in Appendix 1.

Identified records were imported in Endnote. Duplicates were removed via the duplicate agarch functic
reviewing the list. Titles and abstracts were screened by one reame({@DM3il@Ragni, Hammady,
Fedorowicz, & Elmagarmid, 2016). In case of doubt, the full text oidhedrtictt avsscand reviewer

(SG) was consulted. The assessments of the full-text articles was perfersn@&Dby, teG yeview

Additional literature was searched by consulting 151 international experts in IAD assessment, p
management to provide input if they were aware of new or further developed instreryémgsior measur
associated with IAD. Finally, references of studies included inré¢fereacesy é&ritkditing references of
included studies were screened via Web of Science, Scopus and Googl¢iGthioklet@mesitifjiesidi

Studies were included if they reported (1) the development or (2) the evaluation ofere or more |
properties or (3) the evaluation of the interpretability of an instrument to cqliagmibeg)rasdrareto
measure the intensity of skin erythema associated with IAD in pempgbs, ahadpemelently from any
geographical location or skin colour. Studies were excluded if the measurement instrwoeftwas devel
the presence (diagnosis) and/or to measure the intensity of skin erythi&BDaonatitbtaiedeioorting

measurement properties or (at least) content validation.

Sachauaome

Overall, 2135 records were retrieved from systematic searches in the databasbM@@8aenfdtEDLINE (|
544 in EMBASE, 90 in CINAHL (EBSCO interface) and 212 in CENTRAL). sdrecexuusforadrdgplicate
and additional searches, 14 studies were included in the review. The RRisk6Xifing thegrewview

process can be found in Figure 1.
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—
g Records identified through database
E searching
% {n=2135]
=
LV
L
— Records after duplicates removed
(n=1628)
5 |
|=
Records excluded based on
RELurd_s screened fitlefabstract
(n=1528] (n =1603)
N
L
Full-text art}:les assessed for Full-text articles excluded
eligibility » (n=15):
§ (=23 - No full text available (n=2)
é" - Different scope (n=13)
| S
Additional records (n = 4).
— - Via cited/citing references
(n=1)
N - Via ResearchGate (n=1)
e - Via updated search in
December [n=1)
E - Via Stakehaolders [n=1)
-
= 1
Studies included in review
(n=14)
e

Figure 1. Flowchart of study selection according to PRISMA

Qelity gppraisal
Quality appraisal was done independently by two reviewers (DDM, Sagtkvadiagicalafubbty of
reported measurement properties in the included studies was based on the COSNWbRsIkatBias che

al., 2018). The evaluation of the methodological quality of conterdovesisiéd sitidie evaluation of a
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relevance study and a comprehensiveness study in professionals. The methodologicenguality pet
property and study was rated as very good, adequate, doubtful or inagehubeepubisincgsirotocol

(Van den Bussche et al., 2017) but in accordance with the latest revisiopveodrih ¢RTIOSIM Bt fad,
2018), not only studies with very good or adequate methodolegimahsidalityl feether. Quantitative
findings for each measurement property were summarized in tables. Hektrtbaswsuitief @operty

per instrument were rated based on the predefined criteria for good measurement pr&iE8es (Prinse
Each validity or reliability estimate was rated sufficient, insufficient Bomnteteavieateve defined the
following criteria in addition, because they were not listed in the fopdmted crédasurement properties
(Prinsen et al., 20Ka&pa coefficients ! 0.7 (reliability); percent agreement ! 0.7 (measurement errc
sensitivity and specificity ! 0.7 (criterion validity). A thircconselted veadotdiieck the quality ratings.
Measurement properties were evaluated in following specific predefined ord® éRcosgingt@COSM
2018): content validity; structural validity; internal consistency; ldigsraatunanvent invariance;

reliability; measurement error; criterion validity; hypotheses testing for anothsesigbmaiidityess.

Dtaedration

Data extraction (using data extraction tables) was performed independently by thanedeuldes (DDM, <
checked by a third reviewer. This was a deviation from the published protocahl(V20ldgnsBatssghe et
that data extraction would be performed by one author and 10% by a secondaauttiodeBxtracted
descriptions of the instrument; characteristics of the study samples in which the wetaeiassesgetjertie
results of the measurement properties; and evidence on the interpretaloilithentsteasiityWhen

information was unclear, the corresponding author of the article was contacted.

Smthesis

To come to an overall conclusion of the quality of the measurement instrumengutdeynuéttiedological
reported measurement properties in the included studies, ratings of results of each measurement pr
criteria for good measurement properties, and evidence on the interpretability astcifaastbiliéyeof the in
taken into account. Pooling of results and grading the evidence usejrtheohiRedmdn@ndations
Assessment, Development and Evaluation (GRADE) approach proposed by COSMIN (Prinsen et al.,
in the PROSPERO register (De Meyer et al., 2018), was not peeimenegrsipegipreasue investigated

for different instruments in separate studies.
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RESULTS

Instrumrentsidentified

A detailed description of the included measurement instruments can be found in Table 1.

Fourteen studies describing 10 measurement instruments for the assessment ()| &2 @éenidentifiec
Global IAD Categorization Tool (GLOBIAD) (Beeckman et al., 2018); (2) the Ghent Global incont
dermatitis Monitoring Tool (GLOBIAD-M) (Van den Bussche, Verhaeghe, Van Heckege& Beeckm
Incontinence-Associated Dermatitis and its Severity Instrument (IADS) (BorcherthBES4,0$aik, & Rad:
the Incontinence-Associated Dermatitis and its Severity Instrument-D (IARG1B); (B)sshet al.,
Incontinence-Associated Skin Damage Severity Instrument (IASD.D.2) (BliBsratedl, REIHs1GE rit
Tool (PAT) in the English (Nix, 2002), German (Jukic-Puntigam, Steeringet1t)&iami&g&tiillukic-
Puntigam, Urban, & Miiller, 2011) and Portuguese (Brandéo et al., 2Dis)evdimoma(ifis tBeale
(Buckley, Mantaring, Dofitas, Lapitan, & Monteagudo, 2016); (8) the Incontinérsceysgentadad Derme
Tool D (IADIT-D) (Braunschmidt, Muller, Jukic-Puntigam, & Steininger, 20(E3; tB¢eRDIge1, &2012);
instrument (GarciA HernANdez, GarciA Moreno, Mahtani Chugani, & GarciA AndrESn24itig); and (10)
Scale_Spanish (DDS_Spanish) (Garcia Molina, 2018).

Six instruments assessed the severity of IAD (GLOBIAD, IADS, IADS-D, IASD.DandDiaper De
DDS_Spanish), one instrument assessed the risk of IAD (PAT), and two instrurskatscassessgd both tt
of IAD (IADIT-D and RDIC-Lac instrument). Only one instrument assessed the healingeof IAD (GL
instruments, erythema was measured as an element of an instrument’s SubbsSE.UARD BjdpEIS
Dermatitis Scale and GLOBIAD-M). However, in the other instrumentsfdrytiaeieraconsepast that

were measured.

Six instruments were designed for adults only (GLOBIAD, GLOBIAD-M, BXd AT )ABD Dr2elADIT-D

use on children only (Diaper Dermatitis Scale, RDIC-Lac instrument and DDS_ Spanish).
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MeasLremert @ngrud(s) Target population User group Instrument @esaription Qigind language Adladbletrandations
instrument*
Ghent Global IA| Severity of IAD - Adults Healthcare 4 Categories (images and descriptions): English Arabic, Turkish, Spanish
Categorization T - Light skin tone professionals and . . o . . Slovak, Portuguese, Itali
(GLOBIAD) . Dark skin tone researchers 1A Pers!stent redness W!thou.t s:hmcgl S|gns.of nfgchon Hungarian,
(Beeckman et al, - 1B: Permstent rgdness .w.|th chmcal signs of infgction Danish/Norwegian, Czed
2018) - 2A: Sk!n loss W!thou.t c;hmcgl S|gns.of mfecﬂon Croatian, French, Dutch
- 2B: Skin loss with clinical signs of infection
German
Ghent Global Healing of IAD| - Adults IAD experts 6 items (images and descriptions): English No data or information
incontinence- - Light skin tone o }
associated . Dark skin tone - IAD (_:ategorlsatlon (according to G!_OBIAD 1A,|1B, 2A, 2B)
dermatitis - Persistent redness (scored on a grid to calculate the
o surface area (as %))
Monitoring Tool - Skin loss (scored on a grid to calculate the surf;
(GLOBIAD-M) %))
(vVan den Bussche - Oedema and maceration (oedema is present, skin feels
etal. 2018) tense or swollen at palpation; macerated skin)
- Signs of infection (satellite lesions (pustules sufrounding
the lesion, suggesting a Candida albicans fungj
white scalling of the surrounding skin (suggestit
infection); changes in colour in the wound bed (such as
green, yellow, brown, greyish); purulent exudate (pus);
excessive exudate levels)
- Patient experience (IAD related itching, tingling} burning,

pain(NRS))
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Measremert @ngrud(s) Target population Usr graup Instrument @kesaription Qigindl languege Avilabletrandations
instrument*
Incontinence- Presence of IA - Adults Healthcare 4 ltems (images and descriptions): English No data or information
Associated and its severity - Children professionals and . ] )
Dermatitis and its . Light skin tone researchers - 13 body locations (perlanal skin, crease between buttocks,
Severity Instrum . Dark skin tone I_eft lower buttock, right Ipw_er butt_ock, left uppern buttock,
right upper buttock, genitalia (labia/scrotum), lower
(IADS) (Borcher . - .
| 2010 abdomen/suprapubic, crease between genitalig and thigh,
al. ) left inner thigh, right inner thigh, left posterior thigh, right
posterior thigh)
- Redness (none, pink, red)
- Skin loss (yes, no)
- Rash (yes, no)
Range of scores: 0-52
Incontinence- Presence of 1A - Adults Healthcare 4 ltems (images and descriptions): English No data or information
Associated and its severity - Light skin tone professionals and _ ) )
Dermatitis and its . Medium skin tone | researchers - 13 body locations (perlanal skin, crease between buttocks,
Severity . Dark skin tone I_eft lower buttock, right I_ow_er butt_ock, left upper buttock,
right upper buttock, genitalia (labia/scrotum), lower
Instrument-D . S .
(IADS-D) abdomen/suprapubic, crease between genitalig and thigh,

left inner thigh, right inner thigh, left posterior thigh, right
posterior thigh)
- Redness (none, pink, red)
- Skin loss (yes, no)
- Rash (yes, no)

(Bliss et al. 2014)

Range of scores: 0-52
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Measremert @ngrud(s) Target population Usr graup Instrument @kesaription Qigindl languege Avilabletrandations
instrument*
Incontinence- Presence of I1A| - Adults Healthcare 4 ltems (images and descriptions): English No data or information
Associated Skin| and its severity - Light skin tone professionals and ] ] )
Damage Severity . Medium skin tone | researchers - 14 body locations (perlanal skin, crease between buttocks,
Instrument . Dark skin tone I_eft lower buttock, right Ipw_er butt_ock, left upper buttock,
. right upper buttock, genitalia (labia/scrotum), lower
(IASD.D.2) (Bliss et . e .
| 2018 abdomen/suprapubic, crease between genitalig and thigh
al. ) right, crease between genitalia and thigh left, left inner
thigh, right inner thigh, left posterior thigh, right posterior
thigh)
- Redness (none, pink, red)
- Skin loss (yes, no)
- Rash (yes, no)
Range of scores: 0-56
Perineal Risk of IAD - Adults Healthcare 4 items (descriptions): English German, Portuguese
Assessment Toal professionals (staff _ o o _ _
(PAT) (Nix 2002 nurses, nursing | - Intensity of irritant (liquid stool with or without ul
assistants, other stool Wlth or V\_nthout_unne, formed stool and/or urine)
German translat caregivers) - Duration of irritant (linen/pad changes at least gvery 2
(PAD): Steinings hours, linen/pad changes at least every 4 hourg, linen/pad
et al. 2011, Jukid- (liha_ngesI ali_least Zygry 8dhour('js 3; Ies,ds)d o i
Puntigam et al. - Perineal skin condition ( enuded/eroded with of without
dermatitis, erythema/dermatitis with or without
2011 L )
candidiasis, clear and intact)
Portuguese - Contributing factors low albumin, antibiotics, tut
translation: clsstridium difficile, other (3 or more contributing
Brand3o et al. 2018 contributing factors, 0-1 contributing factors)
Range of scores: 4-12
Diaper Dermatiti Severity of - Infants (<1 year old 4 items (descriptions): English No data or information
Scale uncomplicated| - Newborns ) o .
(Buckley et al. | diaper dermati{ - Differing skin tones : Seyenty of erythemala'nd !rntatlon (none-clear skin; mild-
2016) skin not clear, some irritation detectable, but may not be
obvious; moderate-skin irritation obvious, bubnot severe
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Measremert @ngrud(s) Target population Usr graup Instrument @kesaription Qigindl languege Avilabletrandations
instrument*

intense; severe-skin irritation intense, bright rec
painful)

- Extent of diaper dermatitis (<50% of perianal-péerineal-
gluteal area and of the diaper area affected; 150% of
perianal-perineal-gluteal area or of the diaper area
affected)

- Papules and pustules (papules and pustules present but
few, would be practical to count them; many or clustered
papules or pustules present, would not be practical to
count them)

- Open skin (superficial open skin involving only the
epidermis, any erosion on the mucosa, any opgn skin
judged to be caused by friction, injury, or etiology other
than diaper dermatitis; any deep dermal open skin with
damage to the dermis (not caused by friction, injury, or
etiology other than diaper dermatitis))

Range of scores: 0-6

Incontinence- Risk and sever - Adults Healthcare 5 categories (images and descriptions): English German
Associated of IAD - Light skin tone professionals o

Dermatitis - Dark skin tone - High risk

Intervention Teo - Early IAD

D - Moderate IAD

(IADIT-D) - Severe IAD

(Steininger et al. - Fungal-appearing rash

2012, Braunschi

et al. 2013)

RDIC-Lac Risk and seve| - Infants (between 6 § Healthcare Two subscales (descriptions): Spanish No data or information
instrumeriRiesgo| of diaper 12 months of age) | professionals and ]

de deterioro de ladermatitis researchers - Risk factors

o Risk modulating factors (age <2 years; boitle
feeding; overweight; early teething; prior affection
of the diaper area; oral candidiasis; use of{reusable
diapers; use of perfumed products and we

integridad cutan
del lactante (Ris
of cutaneous

~
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Measremert @ngrud(s) Target population Usr graup Instrument @kesaription Qigindl languege Avilabletrandations
instrument*

impairment in any diaper change; lack of knowledge in s

infants) social, economic and cultural background

(Garcidernandez o Elevated risk factors (diarrhoea; other pathological

et al. 2017) skin impairments in the diaper area; signs|of an

emerging lesion (reddening, abrasion, humidity,
friction) in the diaper area; treatment with
antibiotics (for other reason); use of topical
corticosteroids in the diaper area (for othef reason))
- Severity scale

o Localization/extension (external genitals oy lateral
gluteal zone; external genitals, inner thighs or
perineum; gluteal zone or posterior thighs; external
genitals, perineum, anal/perianal zone, inner thighs,
lower part of the abdomen)

0 Area (epidermis; dermis; dermis with affec
skin folds; affection of deeper layers)

o Development time (<24 hours; 24-48 hours; 48-72
hours; >72 hours)

o Type of lesion (erythema or inflammation;
desquamation; erosion, ulceration, fissure
granuloma, scarring, hypopigmentation)

o Signs of infection (severe erythema, red and purple;
blisters or exudate; peripheral papulopustular
lesions; bleeding)

Range of scores:

- Risk factors:
o Risk modulating factors: 0-10
o Elevated risk factors: 0-5

- Severity scale: 5-20

Diaper Dermatitii Severity of diaj - Newborn and young Healthcare 7 categories (images and descriptions): English Spanislpublished Jata
Scale_Spanish | dermatitis infants professionals
(DDS_Spanish)
(Garcia Molina ¢

- None (skin is clear (may have some very slight|dryness
and/or a single papule but no erythema))
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MessLrement
instrument*

@rEno©

Target population

User gap

Instrument @kesaription

Qigindl languege

Avdlabletradations

al.unpublished
daty

- Slight (faint to de"nite pink in a very small area
also have a single papule and/or slight dryness

- Mild (fat to de"nite pink in a small aré@¥2%+
de"nite redness in a very small area (<2%) andi
papules and/or slight dryness/scaling)

- Mild/moderate (faint to de"nite pink in a larger g
or de"nite redness in a small ad4P % ryantenst
redness in a very small area (<2%) and/or scatt
(<10% area) and/or moderate dryness/scaling)

- Moderate (de"nite redness in a larger &f¥a)(H09
very intense redness in a very small area (<2%
single to several areas of papul®8Yd)Gtth "ve of
fewer pustules, may have slight desquamation

- Moderate/severe (de"nite redness in a very larg
(>50%) or very intense redness in a smdlD&bga
without oedema and/or larger areas (>50%) of
papules and/or pustules; may have moderate
desquamation and/or oedema)

- Severe (very intense redness in a larger area (>
severe desquamation, severe oedema, erosion
ulceration; may have large areas of con#uent p
numerous pustules/vesicles)

Range of scores: 0-3

b
and/or

or oedema)
e area
(2%
multiple

and
apules or

IAD: Incontinence-associated dermatitis, NRS: Numeric Rating Scale
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Sudy daradeigics

Characteristics of the included studies and the reported measurement propertle2can be found in Tak

Included studies were published between 2002 and 2018 and performed in (he4y Belgd)mAustria
= 2), Spain (n = 2), the Philippines (n = 1), and Brazil (n = 1).

The measurement properties that were examined were reliability (9 studies), meakesgnzardt error (4
criterion validity (4 studies). One study examined internal consistency. The msiasaneralerdlmhityperties
cross-cultural validity/measurement invariance, hypotheses testing, anceresponssegatsivwe for

any instrument.
Five studies investigated the measurement properties of the instrument using fotdggaptadi@nilirect s

and in three studies direct skin observation was applied. In one studyjrecttskinecbsedation was

used.
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Table 2. Characteristics of the included studies and the reported measurement properties

Snpledaatgidicsd raters Instrument @dministration
Measrement
ingrumertand | TEUTENE N & meen | Fundion Mded Srpe Siting Qurtry Languege MessLrament proparties
referene develcpment ae@® adminigration | deraderigticsdf
petients
GLOBIAD - 20 experts fron] N = 823, student nursq Indirect skin | 1A:n =9, 1B: | Not Australia, Aust| English, Arabig RELIABILITY
(Beeckmarakt | 14 countries + | 84.6% nurse observation 5, 2A: n =12, 7 specified | Belgium, Brazi|, Turkish, Spanij Interrater reliability
2018) literature reviey female, 40.{ assistant, using 34 IAD | =8 Canada, Ching, Slovak, - Overall Fleiss kappa: 0.41 (95% I 0.4
developed first| (12.0) years nurse, head | photographs Croatia, Cyprus,Portuguese, 0.41)
draft nurse, nurse | (online survey) n =2 Czech Republicjtalian, - Fleiss Kappa for diff. cat. 1 vs. caf. 2: 0
specialist, photographs Denmark, Frar| Hungarian, (95% CI 0.65-0.65)
- Delphi study educator, from patients Germany, Greq Danish, Czech} . Fleiss Kappa for diff. cat. A vs. ca
including 34 researcher with darkly Hungary, Irelar Croatian, Fren{  (95% CI 0.32-0.32)
experts (clinica pigmented skin Italy, Mexico, | Dutch, Germar
17, research = 21, Norway, Poland,
education = 11 Portugal, Saudi Measurement erdoterrater
from 13 countries Arabia, Serbia Ratings of 823 participants vs. 2 experts
Slovakia, Spain, . Overall agreement: mean 0.55 (95% Cl|
the Netherland 0.55-0.56)
Sweden, - Agreement for diff. cat. 1 vs. cat. 2: me:
Switzerland, 0.86 (95% CI 0.86-0.87),
Turkey, UIKS./ - Agreement for diff. cat. A vs. cat.
0.64 (95% CI 0.64-0.65),
VALIDITY
Criterion validity
Ratings of 823 participants vs. 2 experts
- cat. 1 vs. cat. 2: sensitivity 90% and
specificity 84%
- cat A vs. cat B.: sensitivity 64% and

specificity 64%
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instrument and
referance

Instrument
devd opmant

Snpedaataigicsd raers Instrument @dministration
NS mean | Rundion Mode af Sple Sting @urtry NeEs reTEE s
ae(@ advinigraion | cherateristicsdf ropert
petients
N =463, RELIABILITY
82.7% Intrarater reliability
female, 43. 14 day time interval (SD 8.12)

(11.4) years

- Overall Cohen’s kappa: 0.61 (95% CI O

0.62)
- Cohen’s kappa catat.\%.0.76 (95
Cl10.75-0.77)

- Cohen’s kappa cat. A vs. cat. B: (

Cl1 0.54-0.58)

Measurement erfotrarater

14 day time interval (SD 8.12)
- Overall agreement: 0.71 (95% ClI
0.72)

- Agreement for diff. cat. 1 vs. cat.
(95% CI 0.88-0.89)

- Agreement for diff. cat. A vs. cat.
(95% CI 0.79-0.79)

56 (¢

0.70-
P: 0.8

B: 0.7
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Snpedaateridicsd raters Instrument administretion
Measremert = :
instrument &nd Lzt N meen | Rndion be@f ) Sie L Sting Qurtry Language MeesLrement [roperties
rferane develcpment ae@® adminigration | deraderigticsdf
petients
GLOBIAD-M | Design based orf N =2, 50%| Trained Direct skin Affected with | 1 large Belgium English RELIABILITY
(Van den Buss| the GLOBIAD andemale, 31 | researcher | observation (n| IAD, !18 years, general Interrater reliability
et al. 2018) COS by the Skin years 36) in 9 patient additional leng| hospital - GLOBIAD: Cohen’s Kappa 0.61 ($5% (
Integrity Research onday 1, 3,5 ¢ of stay of a 0.28-0.95)
Group (SKINT) at 7 minimum 7 day - Oedema: Cohen’s Kappa 0.27 (9%% CI
Ghent University written ifrmed 0.24-0.79)
Indirect skin | consent includ - Maceration: Cohen’s Kappa 0.72(95%
observation (n| consent to take 0.50-0.95)
36) in 9 patient photographs o . Redhess IC(21) 083 (95/4T 069-097)
using the IAD - Skin loss: ICC (2.1) 0.87 (95%88)0.76-
photographs oh 2 males, median
day 1, 3, 5 and &ge 78 years, Measurement eriiaterrater

admitted to a
geriatric or
rehabilitation
ward

percentage overall agreement:
- GLOBIAD: 0.89

- Oedema: 0.89

- Maceration: 0.86

- Signs of infection: 0.97
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Snpedaateridicsd raters Instrument administretion
Measremert
ingrumertand | TEUTENE N & mesn | Fundion Mded Srpe Siting Q@urtry Language MessLrement gropaties
rferane deve opment ae(® admirigretion | derageridicsof
petients
IADS (Borchel Literature review N =347 (24 Registered | Indirect skin | Cases with 2007 U.S.A. English RELIABILITY
al. 2010) critique of existir| attendees g nurses (with | observation different levels| WOCN Interrater reliability
IAD assessmentf WOCN and without | using 4 case | of IAD severity, Society N = 347, No statistical differences were
tools, expertise ofconference| any WOC scenarios National found in any of the case scenario sgores
the investigators 100 nursing training), Confereng among 3 groups of participants (nufsing
WOC nurse exp( staff), 93% | clinical nurse (U.S.A), 3 assistants/patient care aides, hospital
(face validity) andfemale, age specialist, shorterm nurses, WOCN society conference
9 WOC nurses f| nursing nurse acute carg
4 states in the | assistants: | practitioner, hospitals, VALIDITY
U.S.A. 31.5(11.1);| licensed longterm Criterion validity
nurses: 43.0 practical acute careg Ratings of 347 participants vs. 3 experts
(11.8); WO( nurses, patie hospital WOC nurse experts, 1 researcher),|ICC -
50.9 (7.7) | care aides, (US.A)
nursing Ratings within 2 WOC nurse experts and
assistants researcher, ICC =0.91
IADS-D (Bliss { Refinement of th N = 266, 95 WOC nurses| Indirect skin Example of The 2012| U.S.A English RELIABILITY
al. 2014) IADS (Borchert etfemale, 53. observation colours of nornf WOC Interrater reliability
al. 2010). (7.9) years using 9 photo | and IAD- nurses Overall average ICC: 0.99
4 WOC nurse cases of differq damaged skin | society
consultants, 2 W skin tones that| that would be | national VALIDITY
nurse clinical had normal or | observed on | conferenc Criterion validity
experts IAD damaged | light-, medium{ (U.S.A.) Ratings of 266 participants vs. expdrts (2
skin and dark-toneg WOC nurse experts, 4 WOC nurse
skin and researchers)
- Average ICC for individual cases:|from
9 photo cases 0.63-0.99
were split up in - Overall ICC: 0.90
sets: A and B. B
photographs

were in commg
and each set
contained 1
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Snpedaataigicsd raers Instrument @dministration
Measremert
insrumert ag | T b i) b Mded | Sple =~ Stig ) Quiry {anguege Messuremert roparties
rferane development ae® adminigration | deraderigticsd
petients
photograph of
normal skin and
3 of medium- ar
darker- toned
skin
IASD.D.2 (Blis§ Refinement of th N =299 (19 WOC nurses| Indirect skin Example of The 2014| U.S.A English RELIABILITY
al. 2018) IADS-D (Bliss et/ alVOCN socj registered observation colours of norn WOC Interrater reliability
2014) conference| nurses, using 9 photo | and IAD- nurses Overall agreement (Berryikiethsal
5 clinical experts 67 hospital,| licensed cases (WOC | damaged skin | society agreement R coefficient)
certified in WOC| 34 nursing | practical nurses that would be | national - WOCN conference: 0.77 (p<0.001) (n =
nursing home), >75 nurses, conference)/5 | observed on | conferenc 198)
female, agg certified photo cases | light-, medium{ (U.S.A)), - Hospital: 0.74 (p<0.001) (n = 67)
WOCN socj nursing (hospital or and dark-toned Communi - Nursing home: 0.79 (p<0.001) (n [ 34)
conference] assistants nursing care | skin hospital, Agreement 4 common casebl{@kery-
53 (8.2); facility) nursing universal agreement R coefficient)
Hospital: 37 of different skir care 0.59 (p<0.001) (n = 299)
(11.0); tones that had facility
Nursing normal or IAD providing VALIDITY
home: 45 damaged skin shorterm Criterion validity
(13.8) rehabilitat Ratings of participants vs. experts (
4 cases were on and experts and researchers)
reviewed by al longterm Overall agreement (Berry-Mielke R
groups care coefficient)
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Snpedaataigicsd raers Instrument @dministration
Measremert
ingrumertand | TEUTENE N & mesn | Fundion Mded Srpe Siting Q@urtry Language MessLreTent proparties
rferane develcpment ae@® adminigration | deraderigticsdf
petients
3 training case - WOCN conference: 0.84 (p<0.00!
were also 198)
included - Hospital: 0.82 (p<0.001) (n = 67)
- Nursing home: 0.85 (p<0.001) (n £ 34)
Agreement 4 common casebl(Elkery-
coefficient)
0.73 (p<0.001) (n = 299)
PAT (Nix 2002| Literature review N = 102, se| Skin and Nurses rated US.A English VALIDITY
102 attendees of and age not wound care | their agreemer Content validity
the WOC nurses specified | specialists | with the 4 item Agreement per item:
society meeting of the PAT and - Intensity of irritant: mean 8.27 (SIp 2.25
from 31 states, t the relevance of - Duration of irritant: mean 7.66 (S 2.8C
district of Colum the PAT on a 10 - Perineal skin condition: mean 7.8p (SD
and 2 Canadian point scale (1 2.48)
provinces (cont strongly . Contributing factors: mean 8.40 (‘
validity) disagree, 10 = Median score for all subscales =
strongly agree
Distinguishing high risk from low risk:
Mean 7.64 (SD 1.74)
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Snpedaataigicsd raers Instrument @dministration
Measremert
instrument &nd Lzt N men | Fundion be@f ) Sie L Siting Qurtry Language MeesLrement [roperties
rferane develcpment ae@® adminigration | deraderigticsdf
petients
N = 40, sex| WOC nurse, | Direct skin Long-term acu| 1 long- RELIABILITY
and age not staff nurses | observation in nhcare, no furthef term acuts Interrater reliability
specified = 20 patients | information care n = 20 patients, k = 40 raters
clinical Pearson product-moment correlatiop r =
setting 0.970 (95% Cl 0.923-0.988)
PAT-D Translation of thi N = 70, sex| Nurses questionnaire | N/A N/A Austria German VALIDITY
(Steininger et § English version ofnot specifie about content Content validity
2011) PAT (Nix 2002) | 37.8 (SD 9. items and all Agreement per item:
German to the | years descriptions (1|= - Intensity of irritant: mean 4.7 (SD|0.6)
standards of ISF disagree to 5 5 - Duration of irritant; mean 4.5 (SD|0.8)
involving 13 nurs agree) . Perineal skin condition: mean 4.7|(SD (
1 physician and . Contributing factors: mean 4.4 (Sp 0.9)
language experts,
content validity
testing in 70
qualified nurses
PAT-D See Steininger g N =58, sex| Registered | Direct skin N =127, age | 2 primary| Austria German RELIABILITY
(Juki®2untigam| 2011 not specifie| nurses observation mean (SD): 83| 7care and 1 Interrater reliability
etal. 2011) 38.2 (10.2) (9.8); longterm - Total score: ICC (2.1) 0.80 (95% {1 0.7
years 66.7% female (ncare 0.85)
= 84); facilities - Intensity of irritant:
primary care (r Weighted Kappa = 0.68 (95% CI (.60-
57) and long- 0.76), £€0.68
term care - Duration of irritant:
facilities (n =7 Weighted Kappa = 0.49 (95% CI {.40-
with urine and/ 0.57), £00.63
stool - Perineal skin condition:
incontinence, Weighted Kappa = 0.69 (95% CI .61-

with absorbent|

0.77), &0.71

- Contributing factors:
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Snpedaataigicsd raers Instrument @dministration
Measremert
ingtrument ad gdﬂ"m N & mesn | Fundion Mded Srpe Siting Q@urtry Language MessLrement gropaties
T opmert ae(® adminigration | deradenigicsd
petients
incontinence Weighted Kappa = 0.52 (95% CI |
pads supplied 0.61), &.82
Measurement error: interrater
- Intensity of irritant: percentage
agreement: 77.17%
- Duration of irritant: percentage
agreement: 72.44%
- Perineal skin condition: percentage
agreement: 79.53%
- Contributing factors: percentage
agreement: 85.04%
Perineal Translation and | N =5, sex | Nurses (n =4 Analysis of N/A N/A Brazil Brazilian VALIDITY
Assessment T(¢ adaptation of the and age not linguist (n = 1) semantics, Content validity
(PAT) for PAT (Nix 2002) { specified idiomatic and Content validity index = 10.91
Brazilian CultufeBrazilian culture cultural
(Brand&o et al| and testing in 37 equivalence
2018 nurses N = 37, 81% Nurses Evaluation of ti VALIDITY
female, 33 understanding Content validity
(6.07) years and relevance Mean 4.6
using a 5-point- Items easy to understand: 68% agr¢ed
scale (1 = Interesting tool: 70% agreed
disagree to 5 5
agree)
Diaper Dermat| Based on N=9(5 Nurse resear| Indirect skin | 24 infants and | General | Philippines English VALIDITY
Scale (Buckley| experience of | assessors | assistants (n| observation newborns with| hospital Construct validity - structural validity
al. 2016) diaper dermatitig familiar withl 5), medical | using high- diaper dermati Median severity score vs panel of clinicia
assessment and the scale, | doctors (n =1 definition
clinical and 4 assessors nurses (n = 2)) photographs RELIABILITY
photographic daj unfamiliar Internal consistency
collecteduring ar| with the Cronbach’s $ 0.702
RCT in infants <[Lscale), sex Corrected correlations:
years and age no - Sverity o eythema
specified - Qredted item+total corelation: 0.748
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Snpedaataigicsd raers Instrument @dministration
Measremert
. Instrument N$&x mean | Fundion Mode of Sde Stting Q@urtry :
instrument ad Measrement ies
ferere develcpment ap @ abvinisration | dreradteristicsof wopert
petients
Extensive - Interitemcordlation:
discussions - AeawithID 0662
between nurses - Pgpuesand puetules 0404
doctors and - Degpapenddn: @599

researchers from
Asia, Europe and
North America.
Several versions
were tested

- Area with diaper dermatitis:
- Corrected item-total correlation
- Interitem correlation:
- Severity of erythema: 0.662
- Papules and pustules: 0.513
- Deep open skin: 0.304
- Papules and pustules:
- Corrected item-total correlation
- Interitem correlation:
- Severity of erythema: 0.404

10.68!

10.43¢

- Area with diaper dermatitis: 0.513

- Deep open skin: 0.075
- Deep open skin:
- Corrected item-total correlation
- Interitem correlation:
- Severity of erythema: 0.599
- Area with DD: 0.304
- Papules and pustules: 0.075

Interrater reliability

- Overall ICC 0.945 (95% CI 0.926
- Assessors familiar with the scale
ICC 0.949 (95% CI 0.930-0.965)

10.48!

0.961
n=>5

- Assessors unfamiliar with the scale (n -

4) ICC 0.850 (95% CI 0.790-0.89

- At reassessment (n = ?) ICC 0.951

)
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I eac

Snpedaataigicsd raers Instrument @dministration
Measremert
instrument &nd Lzt N men | Fundion be@f ) Sie L Siting Qurtry Language MeesLrement [roperties
rferane deve opment ae(® admirigretion | derageridicsof
petients
Intrarater reliability
14 day time interval
Cohen’s kappa 0.603
IADIT-D Translation of th| N = 44, sex| Registered | Questionnaire | N/A N/A Austria German VALIDITY
(Steininger et § English version ofnot specifie| nurses, asking for Content validity
2012) IADIT (original | 45 years dermatologistsagreement abg Median agreement about content p
version of Junkir , hurse content of category 1.1t0 1.4
and Selelaff08) educators categories usin
into German to t a 4-poirgeale (
standards of ISF =agreeto4 =
modified Delphi- disagree)
study, involving
experts
IADIT-D See Steininger ¢ N = 38, sex| Registered | Direct skin N = 380 nursin| 3 long- Austria German RELIABILITY
(Braunschmidt| 2012 not specifie| nurses observation home residents term care Interrater reliability
al. 2013) 45.7 (11.2) in londerm carg¢ facilities, - Calculation of all items:
years facilities, with | Vienna Overall Cohen’s Kappa: 0.69
urine and/or AG= 0.83 (95% CI 0.87-0.79)
stool - Category ‘high risk’: n = 273
incontinence, Overall Cohen’s Kappa: 0.82
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instrument and
referance

Snpedaataigicsd raers

Instrument @dinistration

Instrument
devd opmant

N S meen
ae (@

Rindion

Mode of
administration

Sple
deradeidicsdf
petients

Sting

Q@urtry

MeesLrement [roperties

with absorbent
incontinence
pads supplied,
71.5% older th
80 years

AG=0.94 (95% CI 0.99-0.91)
- Category ‘early/moderate/severe

59 Cohen’s Kappa: 0.57 (p<0.001

Weighted Kappa = 0.70
AG= 0.76 (0.87-0.65)

- Category ‘fungppearing rash’: n =

Cohen’s Kappa: 1.00 (p = 0.025)
Weighted Kappa = 1.00
AG=1.00

Measurement erloterrater

- Total percentage of the interrater
agreement 83.7% (n = 380)

- Category ‘high risk’: Percentage
agreement: 95.6% (n = 273)

- Category ‘early/moderate/severe
Percentage agreement: 81.3%
(n=59)

- Category ‘fungppearing rash’:

Percentage agreement:100.0% (1

AD”

~

5

AD"

RDIC-Lac
instrument
(Garcia

Hernandez et &
2017)

alprofessionals ),

Literature review
expert group wit
opinion survey (

content analysis

N =19, 52.}
hfemale, 48
| §ears

Nurses (n = ¢
and
paediatrician
(n=10)

Critical
evaluation of
5 subscales usin
guestionnaire
and group
discussions

N/A

N/A

Spain

Spanish

VALIDITY

Content validity
Agreement:
Subscale risk factors

- Risk modulating factors appropriate:

63.2%
- Elevated risk factors appropriate:
- Practical use subscale: 73.7%

52.69
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Snpedaataigicsd raers Instrument @dministration
Measremert
ingrumertand | TEUTENE N & mesn | Fundion Mded Srpe Siting Q@urtry Language MessLrement gropaties
rferane deve opment ae(® admirigretion | derageridicsof
petients
Agreement:
Subscale severity
- Terminology appropriate: 73.7%
- All necessary aspects representegl: 73.
- Scale degree adequate: 58.0%
- Practical use subscale: 52.6%
Diaper Dermat| Translation of thf N =5, sex | Nurses and | Evaluation of | N/A N/A Spain Spanish VALIDITY
Scale_Spanish English version ofand age not paediatriciang items on Content validity
(DDS_Spanish) DDS (Original | specified ambiguity, Content validity index per category:
(Garcia Molinal version Brown & simplicity, clari - None: 0.97
al.unpublished| Berg, 2006) into and relevance - Slight: 0.79
data) Spanish (forth a using a 4-point . Mild: 0.86
back translation), scale (1 = not . Mild/moderate: 0.87
testing of the clear, 4 = very . Moderate: 0.83
content validity (5 clear) - Moderate/severe: 0.84
professionals) . Severe: 0.93
Content validity index in general: 0.87

IAD: Incontinence-associated dermatitis, Cl: Confidence interval, SD: Standard deviation, ICC: Ink@d&Sstistield8eOsudffteardtional Society of

Pharmaoeconomics and outcome Research, WOC: Wound, ostomy and continence, N/A: Not applicable
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Qality o studesand measurement groperties per instrument
An overview of the methodological quality of the included studies and ratsgseoheapprigoenies

against criteria for good measurement properties can be found in Table 3.

@ntent welidity
Twelve studies reported data about content validity. The methanfobagicahejwalégyance study and
comprehensiveness study in professionals was rated adequate for two studi28l@estkiniagee; al
2012) and doubtful for eight studies (Bliss et al., 2018; Bliss et tia|. 22020 BButtkéeyest al., 2016; GarciA
HernANdez et al., 2017; Garcia Molina, 2018; Nix, 2002; Steiningeaetalsi2dj i) prokessienals was
given an inadequate rating for the study of Van den Bussche et al. (2018)ingnicrain @ dbouyatef
Brandao et al. (2018). The comprehensiveness study in professionals was sateltedolibudverdibth

content validity of all instruments was rated sufficient.

Internal condstency

Internal consistency of the Diaper Dermatitis Scale (Bucklaylteithin, Ck6nbach’s $ coefficient of 0.702.
Corrected item-total correlatiged from 0.439 (item ‘papules and pustules’), to 0.485 (ie685pen skin’)
(item ‘extent of diaper dermatitis’), and 0.748 (item ‘severity of erythenmaanmdeariieahav)relation
between the item ‘severity of erythema and irritation’” and the other three itehgcamgkditromith40

the item ‘papules and pustules’), to 0.599 (correlation with the item Gf2fcskiefytianddth the item
‘extent of diaper dermatitis’). The methodological qualitglafathesteacy study was rated very good. A
sufficient rating was assigned when the results of the internal consistenpgremdyittvéine predefined

criteria for good measurement properties (Prinsen et al., 2018),.

Rdiahility
Indirect skin observaetiability through indirect skin observation was assessed in five instruments: (
IADS, IADS-D, IASD.D.2 and the Diaper Dermatitis Scale.

The interrater reliability of the GLOBIAD was expressed in an ovktadl IFfeisdiktpgaishing all four

categories (95% CI 0.41-0.41) (n = 823). Higher Fleiss kappa coefficientspeeentmdchdrid more e
educated cliniciaresoVérall intrarater reliability (assessed using Cohen’s kappa) waf @B ((05% CI 0.5
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463). The methodological quality of the reliability study was rated veigngoaithg\wassgiffien for both

the overall interrater and intrarater reliability.

For the IADS, medians and ranges of four case scenario scores of 347 raters were ptiessnted separ
groups: nursing assistants/patient care aides (n = 16), hospital nurses (nom§darathCovidnedadst
Nurses (WOCN) society conference attendees (n = 247). No statistical differencéstiveesedoesd
among the three groups. The methodological quality of the reliabiliinatiedy atas Azt@udeterminate

rating for reliability was assigned since no kappa or ICC was calculated.

For the interrater reliability of the IADS-D, an overall average ICC ofl (09 266)califtdatmces in
scores based on years of experience as a WOC nurse or tester skin tatéchvevermvestijatistically
significant. The methodological quality of the reliability study wasdhtedutficibtitirating for reliability

was given.

Four photo cases were reviewed by 299 nurses to assess the interrddSDeliabilithet dhability of the
four cases was expressed by calculating a Berry-Mielke universal agreemenats R.&Qeflibeisathat
coefficient was used for calculating overall reliability between three groups of nndseg (198\DEEs atte
conference, 67 hospital nurses and 34 nursing home nurses). An inadeqicattheatmeg voas lggeal
quality of the reliability study and an insufficient rating was givéty festiheateabi

Interrater reliability between all participants (n = 9) using the DiaperrBsuitediiis Scaverall ICC of
0.945 (95% CI 0.926-0.961). Participants reassessed the photographs with a tinmgramggeral of 14 ¢
reliability). A Cohen’s kappa of 0.603 was obtdi@€dranhithed at 0.951. The methodological quality of 1
reliability study was rated doubtful. When comparing the riegility eftitig weth the predefined criteria
for good measurement properties (Prinsen et al., 2018), the overall interrateassabmgnambat

rated sufficient. The intrarater reliability was rated insufficient.

Direct skin observaRatiability through direct skin observation was assessed in three iASuDments: P/
and IADIT-D.
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Interrater reliability of the PAT was examined by direct skin observation a2 pldiéh ®Gynatse and
a staff nurse. A Pearson product-moment correlation of 0.970 (95% CI 0.923:8l@88ja. T ) was
methodological quality of the reliability study was rated inadequatainate aatingdor reliability was

assigned since no kappa or ICC was calculated.

Twenty-nine pairs of registered nurses observed 127 patients to test tlye ahtdreafhTebal#in ICC,
calculated based on single rating (ICC (2.1)), of 0.80 (95% CI 0.7&:0tB8)totabsmaneeliability per
item score was expressed in weighted kappa and ranged betweeR 6.A9(({@536diir &tidd-of irritant’)

and 0.69 (95% CI 0.61itéri 7perineal skin conditiastati&tcs ranged between 0.63 (item ‘duration of
irritant’) and 0.82 (item ‘contributing factors’). The methodological giligjistodyheasliated very good.

Results of the total score of the reliability study were assignada sufficient rat

Interrater reliability of the IADIT-D was tested by 19 pair880 assssspiwime residents. The calculation
of all items resulted ovarall Cohen’s kappa of 0.69 aoidda83X85% CI1 0.87-0.79). An adequate rating we
given for the methodological quality of the reliability study anadirsgdoffitientneasurement property of
reliability.

Direct skin observation and indirect skin ebsgrabatity of the GLOBIAD-M was assessed by two trair
researchers, observing both directly and indirectly the skin of nine patients for four 8melseduring se
Cohen’s kappa ranged between 0.270. @84 9TI(item ‘oedema’) and 0.72 (95%.95) {itedn
‘maceration’). The ICC, calculated based on single ratings (ICC (2.1))asf Gh&3i{E©@5%s«chGRE

and 0.87 (95% CI009B8jfor ‘skin loss’. The methodological quality of the reliabilggt stadgquaserat
When comparing the results of the reliability study with the predefined criterrachor gaueirmessure
(Prinsen et al., 2018), an insufficient rating was assigned for the is#finatiGi@BtADedama’, while a

sufficient rating was assigned for the items ‘maceration’; ‘redness’; and ‘skin loss’.

Measurement @ror
Indirect skin observahlitgasurement error of the GLOBIAD was assessed through indirect skin observat
agreement between the participants (n = 823) and two experts was 0.55019alddir &R Gobe).
The overall intrarater agreement was 0.71 (95% CI 0.70-0.72) (n of468).siUty gquadityigating
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measurement error was rated adequate. The result of the overall mveasatatexnresuifecient and the

result of the ovardharater agreenveas rateslifficient.

Direct skin observahteasurement error through direct skin observation was assessed in two instrume
D and IADIT-D.

Percent agreement per item score & thadgbilbetween 72.44% (item ‘duration of irritant’) and 85.04% |
‘contributing factors’). An adequate rating was assigned to thedguairgstftismgtmeasurement error.

Measurement error was rated sufficient.

The total percentage of the interrater agreement of the IADIT-D wgs @3é/ stlithe iguaktigating
measurement error was rated adequate. When comparing the results of thegietinssrcertageeof

predefined criteria for good measurement properties (Prinsen et al., 2018), measlseiffier@rgrror was re

Direct skin observation and indirect skin eb$eyargsntage overall interrater agreement of the GLOBI
M ranged from 0.86 (item ‘maceration’), to 0.89 (item ‘GLOBIAD classificatiOr® afideoedegna’paind
infeabn’). The quality of the study investigating measurement error was ratee asadeestccaror

was rated sufficient.

Citerionwdidty
Indirect skin observatloriterion validity through indirect skin observation was assessed in four instrt
GLOBIAD, IADS, IADS-D, and the IASD.D.2.

Agreement between the 823 participants and the reference standard (two expansyeesiikéy of a
90% and a mean specificity of 84% for classifying categories 1 and 2 of fyenGLaiBiydbe$ év ataksi
B the mean sensitivity and specificity was 64%. Higher overall agregraritipesssfoural described
themselves as experts. The methodological quality for criterion vadtity vesyirgpoasA sufficient
rating for criterion validity was assigned for classifying categories 1 arehRratidgafoindaff#ifying

categories A and B.
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Ratings of the participants using the IADS (n = 347) were compared with ratingeeaktaodd0E nurse
researcher. An ICC of 0.98 was obtained. An inadequate rating was given turality foettradalogical
validity testing. An indeterminate rating for criterion validity was aseigsezhlsue¢et; Ghstead of

sensitivity/specificity or correlation with a gold standard.

For the IAD&afings of the participants (n = 266) were also compared with the ratings of experts (2 \
experts, 4 WOC nurse consultants and researchers). The average ICC for individuaDc@8e$hanged fro
overall ICC was 0.90. The methodological quality for criterion validilyinastoy atas Cat@mparable to

the study of Borchert et al. (2010), which investigated the criteeidADSljdityinfleterminate rating was

assigned since criterion validity was expressed in ICC.

Agreement of participants’ scores on the four common cases using the IASDdDri2cat exp@8swith five
and researchers was analysed. A Berry-Mielke universal agreement R coefficigteidofTBer3 was
methodological quality for criterion validity testing was rated inadequadte Aatingdéieroniterion

validity was assigned since criterion validity was expressed in BahadieskeennRecoefficient.

Qher meesrement groperties
Structural validity, cross-cultural validity/measurement invariance, dyypothesspaesitieness was

assessed in none of the included studies.

Bidence an the feasibility of the instruments

Evidence on the feasibilityrafitised instruments was minimal. Assessing the item ‘oedema’-using the G
M, appeared to be difficult. Besides, the reliability of this instruméyt twaseapsetssedonsequently,
further psychometric evaluation with clinicians in clinical practice washrepeunificeaitieatiot to the

item ‘oedenfelan den Bussche et al. 2018). Nix (2002) reported the need for simplifyiRgAthesavording o
that It can be used for unlicensed personnel. In addition, condensing the scale Ise litospitdle added
admission forms was recommended (Nix, 2002). Testers at the WOCN conference suggasted some a
revision to the IADS-D instrument to increase its ease of use, precision and relewaasealgalditional t
suggested for use by other nursing staff than WOC nurses (Blisst etl. a{2@®)4)leBlilysstate that the

use of the IASD.D.2 instrument is free for educational and noncommercial research purposes.
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Table 3. Methodological quality of the included studies and ratings of measurement properties

Gntent walidity Srudud Internd Coss-adtud Rdighility Meearemert Citerion Hypatheses Responsiveness
velidity condstency velidity\ error vaidity tegting
messLrement
invariance

Meesurement
instrumert Meth Overall | Meth| Result| Meth| Result| Meth[ Result| Meth| Result| Meth| Result| Meth| Result| Meth| Result| Meth| Result

Qual. content | Qual] rating | Qual] rating | Qual| rating | Qual| rating | Qual] rating | Qual| rating | Qual{ rating | Qual] rating

studies | validity

1 2
GLOBIAD (Beeck| A | A | + N/I N/I N/I N/I N/I N/I \Y -- A -+ \ + - N/I N/I N/I N/I
et. al 2018)
GLOBIAD-M (Van | D |+ N/l | N/I N/1 | N/I N/1 | N/I I -+ + N/l | N/I N/I | N/I N/I | N/I
Bussche et al. 2018) +
IADS (Borchertet| D | D | + N/I N/I N/I N/I N/I N/I | ? N/I N/I | ? N/I N/I N/I N/I
2010)
IADS-D (Blissetg D | D | + N/l | N/I N/L | N/I N/L | N/I D + N/1 | N/I I ? N/I | N/I N/I | N/I
2014)
IASD.D.2 (Blissetf D | D | + N/I N/I N/I N/I N/I N/I | - N/I N/I | ? N/I N/I N/I N/I
2018)
PAT (Nix2002) |D |D |+ N/ | NI N/l | N/ N/l | N/ | ? N/l | N/ N/ | N/ N/l | N/ N/L | N/
PAT-D (Steiningel D | D | + N/l | N/I N/1 | N/I N/1 | N/I N/1 | N/I N/1 | N/I N/1 | N/I N/I | N/I N/I | N/I
al. 2011)
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Gntert velidity Srudud interndl Cossaltud Rishility Measuremert Giterion Hypotheses Responsiveness
velidity condstency velidit\ eror vidity tegting
measLrement
invariance

Meesurement
instrument Meth Overall | Meth| Result| Meth| Result| Meth| Result| Meth| Result| Meth| Result| Meth| Result| Meth| Result| Meth| Result

Qual. content | Qual| rating | Qual] rating | Qual] rating | Qual] rating | Qual| rating | Qual| rating | Qual| rating | Qual| rating

studies | validity

1 2
PAT-D (Jukic- N/I N/I N/I N/I N/I N/I N/I N/I V + A + N/I N/I N/I N/I N/I N/I
Puntigam et al. 2011)
Perineal Assessm A | D | + N/l | N/I N/1 | N/I N/1 | N/I N/l | N/I N/1 | N/I N/l | N/I N/I | N/I N/I | N/I
Tool (PAT) for
Brazilian Culture
(Brandéo et al. 20[18)
Diaper Dermatitis| D | D | + N/I N/I V + N/I N/I D ++- | N/ N/I N/I N/I N/I N/I N/I N/I
Scale (Buckley et fal.
2016)
IADIT-D (Steiningt A | A | + N/I N/I N/I N/I N/I N/I N/I N/I N/I N/I N/I N/I N/I N/I N/I N/I
al. 2012)
IADIT-D N/1I* N/I* N/I | N/I N/I | N/I N/1 | N/I A + A + N/l | N/I N/I | N/I N/I | N/I
(Braunschmidt et al.
2013)
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Gntert velidity Srudud interndl Cossaltud Rishility Measuremert Giterion Hypotheses Responsiveness
velidity condstency velidit\ eror vidity tegting
measLrement
invariance
Meesurement
instrument Meth Overall | Meth| Result| Meth| Result| Meth| Result| Meth| Result| Meth| Result| Meth| Result| Meth| Result| Meth| Result
Qual. content | Qual| rating | Qual] rating | Qual] rating | Qual] rating | Qual| rating | Qual| rating | Qual| rating | Qual| rating
studies | validity
1 2
RDIC-Lac instrum D | D | + N/I N/I N/I N/I N/I N/I N/I N/I N/I N/I N/I N/I N/I N/I N/I N/I
(Garcia Hernande
al. 2017)
Diaper Dermatitis| D | D | + N/l | N/I N/I | N/I N/1 | N/I N/l | N/I N/I | N/I N/l | N/I N/l | N/I N/I | N/I
Scale_Spanish
(DDS_Spanish)
(Garcia Molina et jl.
Unpublished Yata

V: Very good, A: Adequate, D: Doubtful, I: Inadequate
+: Sufficient, -: Insufficient, ?: Indeterminate

N/I: Not Investigated

Relevance study in professionals
Comprehensiveness study in professionals
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DISCUSSION

The aim of this systematic review was to examine which outcome measuremgrenms aesoemrsstr ery

with IAD with supporting evidence about measuremene avapeties

In total, 14 studies were included, describing 10 measurement instrumeney aesess aigolA Dheith
measurement properties. Instruments such as the Perineal dermatitis grading HualeéABrown, 1¢
intervention tool (Junkin & Selekof, 2008), the IAD skin condition assessinentziobd9REandde
UCL/SCA tool (Clarke-O'Neill, Farbrot, Lagerstedt, CottEs)deny & keidee, iR6luded in this review since

no information was reported about content validation or other measurement properties.

Erythema was captured as a separate concept in five instruments (2ADBp&IRdndAEDT0ale and
GLOBIAD-M) and two studies (Buckley et al., 2016; Van den Bussigte exhpiric20 £8)demmse about
measurement properties of this item. In all other instruments, erythema was partiait hweaeler conce)
measured (i.e., ‘perineal skin condition’ (PAT), ‘type-lbhdesisinu (R, and severity categories of IAD
(GLOBIAD, IADIT-D and DDS_Spanish)).

Measurement properties were investigated for different instruments in separate studies, making
between different studies of the same instrument impossible. Consequehtiyarbgiiadirng thsu
evidence using the modified GRADE approach proposed by COSMIN (Pripsssibtaal A@ditiBhals not
most studies examined reliability (9 studies) and measurement error or criteties).valitiey (4 st
measurement properties such as internal consistency, streobssaculalidityyalidity/measurement
invariance, hypotheses testing, and responsiveness were studiedsindynty aoé airagleThe COSMIN
framework was originally developed for the systematic review and evaluatidroofquatiesttképidkiek,
Prinsen, Bouter, de Vet, & Terwee, 2016) but has also been recommended for t$ielid (Re>@S develof
et al., 2016). All nine measurement properties (content validity; streictalaloveisigncy; cross-cultural
validity/measurement invariance; reliability; measurement error; critericeyadiiiyg Hgpothestruct
validity; and responsiveness) are considered relevant in the selection process of outcorertsieasurem
However, depending on the type of outcome not all measurement properiiés epgiynddaraheephi

of erythema, measurement properties such as internal consistency or structuralreddicatytmight no
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Content validity is considered to be the most important measurement prgp20t8jRantsshazild be
evaluated first. In case there is evidence that the content vaiitesmeadegement instrument can be
excluded from further evaluation (Prinsen et al., 2018). As a consequencentezpiortihditgfviasy
established is of utmost importance (Streiner & Kottner, 2014). Toaidityatbec@DESBMIN group
developed a separate user manual, explaining every single step (Taame€&SMIN QL& riddid not
apply because the outcome erythema is clinician-reported. However, evdigatiprgivemained dif
cumbersome methodology on one hand; and sometimes unclear or little detailed reportitemnby authors
validity was established on the other hand. Nevertheless, the overalf edintestturabdits was rated
sufficient. This is due to the fact that to come to an overall concludsee|aprhentyofitbe instrument

and the content validity studies were taken into account, but alsithe emaleatiohthe instrument by

the reviewers themselves (Terwee et al., 2018).

When comparing reported measurement properties with the predefined criteria for good measuremt
(Prinsen et al., 2018), some studies were given an indeterminate natprgateecaaffecieaigwere used

to describe criterion validity (i.e., ICC (Borchert et al., 2010) or BeeytNBige & abef2018)) or to
express interrater reliability (i.e. Pearson product-moment correlation coefficiailiiiian@@d2)). Rel
criterion validity estimates of the IADS, IADS-D, IASD.D.2, and PAT shoulsihg epanoipeatdurther,

statistical approaches, as mentioned in Prinsen et al. (2018) and Kottner et al. (2011).

Based on the guidance provided by Prinsen et al. (2018) to identify instrusemsdaseptssiblis
evidence for sufficient content validity and sufficient internal consisten@tittaStedgpéBDekley et al.,
2016) can be recommended for assessing the severity of uncomplicated diaper dermatienin infants.
also measures erythema as a separate concept. However, since retesbilty \aeck \ddidegyn a very

small sample of nine assessors through indirect skin observation, further ressdrishnaeded.instru
Reliability and measurement error of the IADIT-D (Braunschmidt Etl() 2Kt 3P amah B et al., 2011)

were sufficient. These measurement properties were tested in both instruments through, direct skir

resulting in a representative evaluation.
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Since measurement properties, besides content validity, of the DDS_spanishtii@®ReCMalna, 201
instrument (GarciA HernANdez et al., 2017) and the Portuguese version of @#@1BNTa{Rrandbeen al
studied yet, further research on these instruments is recommended. Further researcOBIADe GLOBI/
M, testing measurement properties through direct skin observation by nurses in diffefengsettings (f
term care, community care) is needed. Direct skin observation will facilitate andualigmslbsehation
recommendation to investigate reliability and agreement under conditions tsthimstrasabassiple
routine (Audigé, Bhandari, Hanson, & Kellam, 2005; StochkeBdatd atfaimaios)on interpretability
and feasibility might also be helpful in selecting the most appropriate meas{Pensant etsiry@ens),
further research on these aspects in existing instruments is recommended. There is a need for clear

the ease of administration or score calculation, completion time or availability of the instruments.

Limitations
A possible limitation of this review is that the initial literature was seaeeedebyoolye Though the
COSMIN framework has been explicitly recommended to select instrument2fat€)iSqleang&aet al.,

and not every item and criterion applies to clinical signs such as erytteen@mr IAD meas

CONCLUSION

No instrument measuring exclusively erythema associated with IAD erisisoSitetéBrasnéasurement
instruments that capture erythema as a separate concept but thawememiotisaigatperforms others.
The lack of an agreed and validated instrument to measure erythema emphesieesutoccritically
review published clinical research in the IAD domain. The methodologivalidityaléapndfdliainaty
studies must be improved with focus on direct skin observation. Develophtemheasuspexifit évoa

associated with IAD through international expert collaboration is one option to go in the future.
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Defining consensus in core outcome set development
through a Delphi procedure:

rating scale choice and definition of consensus criteria
determine outcome selection

Chapter based on:
De Meyer, D., Kottner, J., Beele, H., Schmitt, J., Langérhadidre Heckgedckman, 2l ga019).

procedure in core outcome set development: rating scale and consensus criteria determined outcol
Journal of Clinical Epiderfe®olyahead of print]. DOI: 10.1016/j.jclinepi.2019.03.011
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ABSTRACT

yedtive To compare two different rating scales within one Delphi study for definimgimmensus in cor
set development and to explore the influence of consensus criteria on the outcome selection.

Sudy éesigr Randomized controlled parallel group trial with 1:1 allocation withiauhe &fsh®elphi

Core Outcome Set in the Incontinence-Associated Dermatitis (CONSIDER) prejeon @utcomes w
three-point or nine-point Likert scale. Decisions about which outcomes to retaicomer®nigtermined by
used consensus criteria (i.e., (combinations of) proportions with restricted rangekincantral tenden
specific range and decrease in variance).

Reauts Fifty-seven participants (group 1=28, group 2=29) rated 58 outcomes. Thesuateof the nine-
resulted in almost twice as many dugticgmated as ‘critical’ compared toploatiseale (24 versus

13). Stricter criteria and combining criteria led to less odixoifies deicgtical’

@ndusan: The format of rating scales in Delphi studies for core outcome set development and the de
the consensus criteria influence outcome selection. The use of the nine-poamsEaidedigit be re
inform the consensus process for a subsequent rating or face-to-face meetialg. Mighttbee-point sc

preferred when determining final consensus.

Keywards consensus, core outcome set, criteria, Delphi-procedure, dermatology, incontinence-a

dermatitis
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INTRODUCTION

Clinical trials aim to evaluate the effects of interventions beesddwioqgrexeiResults of clinical trials

are an important source of information for evidence-based clinical decision making (Sackett, Rose
Haynes, & Richardson, 1996). Therefore, the selection of appropriate and usefuwewgcomes is cru
during the last years the multitude of non-comparable outcomes in clinieaittfiets dsa besgorid

limitation for evidence-based practice (Williamson et al., 2017).

The development of Core outcome sets (COS) is a rather recent initiative to tadtialtbrgymethodologi:
(Clarke, 2007; Williamson et al., 2012). A COS is defined as an agreedtctanesthizesheet df

at least be measured and reported in clinical trials within a specific healdt ate2 QWil)iaGBEn
development is a standardized process which includes (1) making decisions on the specific heals
population, intervention and setting; (2) gaining agreement on what outcomestsiougt beemeasure
involvement of stakeholders, the identification of potential relevant outcomegrandsa consensu:
(Kirkham et al., 2017), and (3) gaining agreement on how each outcont (fhrmddrbetrabasure
2018).

The Delphi technique is a frequently applied method to achieve consersusank@tinecahe

al., 2018; Williamson et al., 2017). The advantage of the Dalphamgthadicgppants have the
opportunity to rate the importance of outcomes independently and anonymously awd that large ni
geographically divergent participants can be involved (Sinha, Smyth, & Waolegpeal 2011). Me
guidance and research of how to conduct Delphi studies within COS development &..emerging (B
2016; MacLennan, Kirkham, Lam, & Williamson, 2018; Turnbull et al., 20&8)ptologicalmber of
challenges remain. Uncertainties exist regarding the most appropriate format of outcome importance
regarding the definition of consensus (Diamond et al., 2014; WilliamsoaretratingGcalebliag-it
originally proposed by the RAND appropriateness method (Campbell & Ca&tadjng064i) and the
Recommendations, Assessment, Development and Evaluations scale (GRADE}joniggtivie to prioritiz
evidence summaries (Guyatt et al., 2011) are widely usedHowdneeC@Sfieiber of other scales
(such as three-, five- and seven-item rating scales) and also simpiengdsave tlassificsad as well
(Kottner et al., 2018). It is unclear whether and how these different retengosuailesomslusend
decisions in outcome selection in Delphi studies and research on this topic is reco@mended (Grz
Khodyakov, 2018).
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A systematic review revealed that consensus criteria in Delphi st(Diesaadyetvidie]y2014).
Different procedures to define consensus can be applied such as formal measuresobf agreement
uncertainty around point estimates, decreases in variance of group responses and #mesproportion of
agreeing on a particular point of view (Barrett, Kristjanson, Sinclair, &etigte20200;1 BBassioet

al., 2000; Broomfield & Humphris, 2001). However, the selection of coziggustisati{&iamora

et al., 2014) and it has been argued that the aim of Delphi studies iis 6@ $odezsibmoesensus

but to decide which outcomes are core (Williamson et al., 2017).

More research, focusing on concerns regarding the Delphi method is needed (Humphrey-Murto &
To our knowledge, no studies exist that have investigated the wagalesvanthcatisgnsus criteria
affect the final agreement on outcomes of critical importance. Therefore, the toro@hpasestudy was
two different rating scales within one Delphi study and to explore the isfisemiteriaf cortben

outcome selection.

METHODS

Design

This study was part of the Core Outcome Set in Incontinence-AssociatER Demopatitis ZDQR SID
(Kottner & Beeckman, 2017; Van den Bussche, De Meyer, Van Damme, Kottner, & Beeckman, 20:
associated dermatitis (IAD) is an irritant contact dermatitis, caused by the prolonged and repeated
the skin to urine and/or faeces. It is characterized by the presence of erythermeand edema,
accompanied by bullae, erosion or secondary cutaneous infection (Gray @¢signaiil®)oAdter the
list of possible outcomes, three Delphi rounds were conducted between April('dad September 20
Bussche et al., 2018). In the first Delphi round, a randomizdd| gyotrplleclpaithl 1:1 allocation

was conducted.

Partidpents
An international group of healthcare providers, researchers and industry product eperts with e
experience in IAD assessment, prevention and management was invited by enliai tsupaeticipate. An

hosted by the Cochrane Skin Core Outcome Set Initiative (CS-COUSIN), was developed.
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.Another example of organizational transformation in Belgium is the replacement of a hi
departmental structure to a flat, interdisciplinary structure and the inff@greehiatioe werd-releasing
time to care programTM in an acute care university hospital (Van Bogpestatave 2¢4rd)) pidgram
was initially developed by the National Health Service Institute for Innovation andiergiadfeittent to pro
more time for direct patient care (Morrow, Robert, Maben, & Griffiths, 2012).d$ comgsistioyis modul
review processes in order to eliminate waste and to improve the quality of patierdlca281(¥)am Bogaert e
impact of this transformational process on nurse perception related to practice goeirynoieat,eournout,
and job outcomes was measured at three different points in time, between 20@§ Hreds20d3. Result
indicated positive impacts on the nurse practice environments and nursecagoatsdgbqualityoones
(Van Bogaert et al., 2014). A positive association between nurse practice enviumseghiyfacians (e.g
relations, nurse management at the unit level, and hospital management and orgammeg®nal suppol
assessed quality of care and nurse outcomes has been shown in previous research (Van Bogaert, K
Clarke, 2013; Van Bogaert, Meulemans, Clarke, Vermeyen, & Van de Heyhengu2@O9yabticdition,
environment is associated with patient outcomes (Aiken, Clarke, i&#ga200BakajegeChake, Aiken,
Silber, & Sochalski, 2008; Laschinger & Leiter, 2006; Tourangeau, Coghlan, Shamiange & Evans,
mentioned Belgian hospital was moreover recognized by the American Nurses Cragtentialing C
Recognition Program® for nursing excellence and improved outcomes in 2017. As a part of the desig
Magnet® recognition, four nurse-sensitive patient outcomes (i.e., central lineassodetednislood st
catheter associated urinary tract infections, hospital acquired pressurehulceny)awe rialtgiariterly
reported during a period of two years for an international benchmark and showed to be outperforming
2018).

Accreditation is considered a strategy for ensuring and improving quality of canecatcbpessents’ hee
(Braithwaite et al., 2010; Jha, 2018; Q@vretveit, 2009). It refers to anpanfoyorectd\sa@Evexternal,
specially trained group to assess compliance with predefined standag®)s l{BBglyitral.a2breditation

is not obligatory. However, almost all hospitals in Flanders opted for an aaevitbditediQloiptocess
Commission International (JCI) or Nederlands Instituut voor Accreditatie in de zorg (NIAZ) (Omzendk
Vlaams minister van welzijn, 2016).

An accreditation process is characterized by financial investments and extra workR@4jJag 2018; N

the effects on service quality are currently debated (Bogh et edtu2®i@yieiheflidicklin (2014) on the
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# 7 | Measurement
properties

(“instrumentation”[sh] OR “methods”[sh] OR “Validation Studies”[pt] OR “Co
OR “psychometrics TS psychometr*[tiab] OR clinimetr*[tw] OR clinometr*[
“outcome assessment (health care)’[MeSH] OR “outcome assessment’[tiab]
measure*[tw] OR “observer variation’[MeSH] OR “observer variation”[tiab] Of
Indicators”[Mesh] OR “reproducibility of results’[MeSH] OR reproduuibgtiab]
analysis”[MeSH] OR reliab*[tiab] OR unreliab*[tiab] OR valid*[tialihBIFOR0effi
“homogeneity”[tiab] OR “homogeneous”[tiab] OR “internal consistency”[tiab]
AND (“alpha’[tiab] OR “alphas’[tiab])) OR (“item”[tiab] ANDI{Qirekxtlentiftiat|ti
OR reduction*[tiab])) OR “agreement”[tiab] OR “precision”[tiab] OR “imprecis
“precise values”[tiab] OR “test—retest’[tiab] OR (“test’[tiab] AND “retes{ijaabp])
AND (“test’[tiab] OR “retest”[tiab])) OR “stability”[tiab] OR “interrédergteal{}iatH
OR “intrarater”[tiab] OR-rannd[tiab] OR “intertester”[tiab] Ofestetétiab] OR
“intratester”[tiab] OR “tefster’[tiab] OR “interobserver”[tiab] ©Bs&nter’[tiab] OR
“intraocbserver’[tiab] OR “intracbserver’[tiab] OR “intertechnician”[tiab] OR “in
technician”[tiab] OR “intratechnician”[tiabj€¥Rriia@a”[tiab] OR “interexaminer’
OR *“intexaminer”[tiab] OR “intraexaminer”[tiab}e&aRriimed [tiab] OR
“interassay”[tiab] OR -asway”[tiab] OR “intraassay”[tiab] @&santigab] OR
“interindividual”[tiab] OR-fimd&fidual’[tiab] OR “intraindividua@Ridh}ra
individual™[tiab] OR “interparticipant’[tiab}@RtiGigant [tiab] OR “intraparticipa
OR “intyparticipant’[tiab] OR “kappa”[tiab] OR “kappa’s’[tiab] OROkappas”[tial
repeatab*[tiab] OR ((replicab*[tiab] OR “repeated”[tiab]) AND](@easure”[t
“measures’tiab] OR “findings”[tiab] OR “result’[tiab] OR “results”[tiab] OR “te
“tests”[tiab])) OR generaliza*[tiab] OR generalisa*[tiab] OR “co@€brdance’[tia
(“intraclass”[tiab] AND correlation*[tiab]) OR “discriminativeiftiazod @QiR[tiab] O
“factor analysis”[tiab] OR “factor analyses”[tiab] OR dimenssnaigigtig e} ROBUb
(“multitrait”[tiab] AND “scaling”[tiab] AND (“analysis”[tiab] OR]faxR/Se=iftia
discriminant’[tiab] OR interscale correlation*[tiab] OR “errortiadb[CBR error
“‘individual variability’[tiab] OR (“variability”[tiab] AND (“analyalsdsgbhb]ly OR



“DIF"[tiab] OR “computer adaptive testing’[tiab] OR “item bank&ialnaOR “cros
equivalence”[tiab])

#8=(¢ 3 DI 6) MDE 1)

(“uncertainty”[tiab] AND (“measurement”[tiab] OR “measuring”[tial@))dDBf “sta
measurement”[tiab] OR sensitiv*[tiab] OR responsive*[tiab] OR ((“minimal”[ti
“minimally”[tiab] OR “clinical”[tiab] OR “clinically”[tiab]) ANDabih@Rrtant”[
“significant”[tiab] OR “detectable”[tiab]) AND (“change”[tiab] OR ydbference’[t
(small*[tiab] AND (“real’[tiab] OR “detectable”[tiab]) AND @iR&diji=anbg [tial
OR “meaningful change” [tiab] OR “ceiling effect”[tiab] OR “flo6t ditsuttgisign
model”[tiab] OR “IRT"[tiab] OR “Rasch”[tiab] OR “Differential itai] fORCtioning










erpa | | | |

Reorewfeonanidpez | | | | | |

Retphedogd eafesaors | | | . | | |
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