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Abstract

Pressure ulcers are a major problem in patientarad@re associated with the patient's qualitifefpain, depression,
loss of function, lack of independence, increasettlence of infection and sepsis, as well as auiditisurgeries and
extended hospital stays.

Purpose The present study aims to investigate the knogdedf nurses in intensive care units (ICUs) for the
prevention and treatment of pressure ulcers.

Method: This is a descriptive cross sectional study tis#td the Sparta Tool PU 2014 scale in nurses wgikithe
ICUs in a tertiary cardiosurgical hospital in Atilse@reece. The study period was from November 20May 2020.
In total 107 nurses participated the study (90.68%e ICU nurses). Kolmogorov-Smirnov test, t-festalysis of
dispersion (one way ANOVA), Kruskal-Wallis test warsed. The statistical analysis was performedstatstical
significance level of p < 0.05 with the use of istital package IBM SPSS v. 23.0.

Results The mean age of the sample was 39.04 + 5.6 yathisa mean length of working experience 14.45@26.
years. According to their statements regardingydaiictice it is estimated that a mean of 8.69%C patients,
which they treated during the week prior to thelgiudeveloped pressure ulcers, independently af sieeerity. All
the nurses follow a basic training programme reiggrgressure ulcer prevention and treatment when #ne still
trainees, and 91.6% of them report using pads #mer anaterials to treat or pressure ulcers asgfatteir daily
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practice. Noticeably, nearly 1/3 of them reporteat they had no additional training in the carpressure ulcers and
the participants' basic knowledge regarding cawv$gmessure ulcers was self-assessed as modegatiigants
showed moderate knowledge regarding assessmesk 66rthe development of pressure ulcer but higinewledge
regarding preventive measures. Even though, paatits' knowledge about prevention were less in eoisgn to
their knowledge regarding treatment (p = 0.001)e Tngth of working experience was not associatitial igher
knowledge score in contrast with postgraduate stutliat were positively associated (p = 0.020).

Conclusions Nurses’ knowledge regarding prevention and treatnof pressure ulcers was moderate. Data analysis
revealed a number of opportunities for practicermupments and a clear need for continuous education

Keywords: pressure ulcers, skin ulcers, nurses, knowledtjaydsd, practice

Introduction addition, a number of studies suggested that even

Pressure ulcers are localized injuries to the skmOugh nurses’ knowledge and attitudes regarding

and/or underlying tissues usually over a bon revention of pressure ulcers were poor, the

. nanagement of pressure ulcers was relatively
prominence, as a result of pressure, or pressureal(r;‘?::eptalole (Simonetti et al, 2015: Lotfi et al.

combination with shear and/or friction (NPUAP, 019). A number of recent articles supports the
EPUAP & PPPIA, 2014). Pressure ulcers irnloag[vider.mce that ICU nurses’ limited kﬁgwled e
patients not only physically by increasing pain an g

infection risk but they are interrelated with negat ' c92/ding pressure ulcers prevention is related to
impact on the quality of life of patients and thei}n(ﬂeazséz%_r'zﬁg?qr péf?urzeotg;)e rll\lnutrr;ilsr'?(it(ljévﬁt: doe
families and they increase costs for both patient‘g ’ ’ 9 N : 9

hospitals and the health system (Beeckman et a‘ﬂf pressure ulcers IS essential for the assessment,
risSk management, implementation of preventive

2010). Patients in intensive care units (ICUs)rofte
develop pressure ulcers as a result of the limit gasures and treatment Qf pressure ulcers (Coyer et
mobility due to the severity of their clinical siat al., 2019). However_, studies on the knowledge an_d
along with the widespread use of medical device":‘s'ft".[ucles ofhngrses n IC.US abo(;;t pressure uleers |

. : atients, their prevention and management are
for diagnosis and treatment (Clay et al,, 2017p Trpelatively limited. The aim of this study was to

patients in ICUs have a higher risk of developin . ;
medical device related pressure injuries (MDRP vestigate the knowledge and attitudes of ICU
urses for the prevention and management of

due to pressure ulcers occurrence rate stands as & I : terti diol ter i
core quality of care indicator and nurses play yessure uicers in a tertiary cardiology center in
primary role to their prevention. Moreover, theajre thens.
number of the current available pressure ulcéethods

prevention quality indicators (in a recent map’pingample:This is a descriptive cross sectional study

were identified 146 quality indicators), with thast in a convenience sample of nurses, working in

majority ~ of them used in hosplta'l SemngOnassis Cardiac Surgery Center, a tertiary hospital
demonstrate the importance of measuring PresSiiCathens, carried out from November 2019 to May
ulcer prevention quality (Kottner et al. 2018) '

Nurses' knowledge and positive attitude towar 020. The data collection was performed with the

; . formation of an anonymous questionnaire that was
early enactment of pressure ulcers IoreVent'otfl'\stributed to nurses working in the three ICUs

measures, are essential factors for the effecti eardiac ICU, Pediatric ICU and Cardiac ICU) in
prevention and management of pressure ulceg_'ls X

; e . e specific hospital, in different time perioda. |
(Florin et al., 2016, Simonetti et al., 2015)‘total 107 participants from the 121 nurses (88.43%)

However, studies have shown that nurses do , . .
fully comply with guidelines for the prevention Og%rkmg as nurses at the study period signed

ressure ulcers and  alona with  their limited formed consent and participated the study. The
P | 9 X tudy was performed after approval was granted
knowledge regarding prevention are major facto

leading to this outcome (Khojastehfar, Ghezeljeh om the Scientific and Ethics’ Committee of the

X : ospital (PEP: 582). The data collection form was
Haghani, 2020; Qaddumi & Khawaldeh, 2014). "&listrri)bute(d by the pZimary researcher.
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Tools: The Sparta Tool PU2014 scale was usddductive statistical analysis and related hypadthes
(with the subscales: knowledge, practices, armbntrol depending on whether the variables
attitudes). The PU2014 scale was developed afallowed the normal distribution or not.
published in Greek language and validated in ladicatively, the t-test for independent sampled an
sample of Greek nurses. We used the scale in dbe analysis of variance parametrically with one
study with the permission by its creatoway analysis of variance (ANOVA) and non-
(Vasilopoulos, 2015). The Sparta Tool PU20lparametric with the Kruskal-Wallis criterion for
scale evaluates the knowledge, practices ambtlependent samples are mentioned.

attitudes of nurses for the prevention and treatmefhe answers in PU2014 scale were coded as
of pressure ulcers. The Sparta tool PU2014 consistishotomous (False = 0, True = 1). Answers “I do
of 55 questions divided into 3 sections (knowledgeot know the answer” and not completing the
31, practice 11, attitudes 13). The knowledganswer, were coded as wrong. Accordingly, the
subscale contains the dimensions: prevention (participants’ answers to the questions for the
items), treatment (8 items) and staging (9 itemsjalculation of the PU2014 attitude and the
The assessment of knowledge was performadientifically correct attitudes were coded with 1
through the calculation of the score of PU201&trongly Disagree, 2 Disagree, 3 Neither Agree-
knowledge. According to the creator of theéDisagree, 4 Agree, 5 Strongly Agree. In contrast,
guestionnaire, the maximum score of PU20l4uestions that expected scientifically incorrect
knowledge is 31 and the minimum is 0. Thattitudes or were negatively coded were inversely
guestions are closed and some are open. Téwmded: 1 Strongly Disagree, 2 Disagree, 3 Neither
guestionnaire consists of two sections: the fisst Agree-Disagree, 4 Agree, 5 Strongly Agree
about demographics and the second is knowled@i€dllman & Suserud, 2009). Respectively, the
about pressure ulcers. answers that participated in the PU2014 practice
Data collection: Participants were asked to sigrnwere coded as Never = 1, Rare = 2, Occasional = 3,
informed consent in order to get enrolled in th&sually = 4, Always =5 and vice versa the negative
study after adequate information regarding thenes.

scope of the study, the methods and data protectiQuiestionnaire reliability test: Cronbach's a
was provided. The information was provided by theoefficient for Sparta PU2014 and its subscales is
primary researcher and the participants wegesented in Table 1.

informed that they were free to withdraw at an
stage of the study. All the measures to preserme t
anonymity of the participants were engaged and tAde study enrolled 107 nurses (19.6%, N = 21) men,
access to the personal data was limited to tl& (80.4%) women out of 118 nurses (participation
members of the research team. The participarate 90.68%) working in ICU. The mean age of the
were asked to complete the questionnaire and th@mple was 39.04 + 5.6 years with an average length
primary researcher was available to answer any of experience 14.45 + 6.02 years and the average
their queries. There was set no time limit for thime after graduation was 16.7 + 5.58 years. Their
completion of the questionnaire. demographic data are presented in Table 2. The
Statistical analysis: The statistical analysis wasparticipants were asked to report the average
performed at a p < 0.05 level of statisticapercentage of patients with pressure ulcers during
significance and the analysis was performed witihe previous week prior to the completion of the
the statistical package IBM SPSS v. 23.0yuestionnaire, independently of the stage of the
Continuous variables are presented with referenpeessure ulcer. The average reported rate was
to their frequency, mean value and standa®69%, with 73.9% of the participants stating that
deviation (SD), median, value range and intrdhe ratio usually was lower than that and only 14
guadratic range (IQR). For the categorical varigblenurses (13.1%) reported a proportion of patients
the calculation of frequency and percentage wagth a pressure ulcer greater than or equal to 20%
applied. The quantitative variables of the studyewe during a specific time period. The vast majority N
tested for normality with the help of the98 (91.6%) reported that they are familiar with the
Kolmogorov-Smirnov test. Appropriate parametrizise of patches or other materials related to the
and non-parametric methods were used fdreatment of pressure ulcers and even with products

esults
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and methods prior to the development of a pressurattress (96.3%), a special protective zinc-based
ulcer. The nurses were asked to self-evaluate thlin cream on healthy skin (59.8%), moisturizers on
level of their knowledge regarding the care dfiealthy skin (85%), gloves inflated with water unde
pressure ulcers. Less than one in three (30.8%, Nhe heels (45.8%), transparent or hydrocolloid pads
33) stated sufficient knowledge and even more 9.38b prevent abrasion (50.5%) and others. In Table 4
(N = 10) characterized their knowledge as confinethere are presented the participants answers
Almost 1/3 of the participants stated that they haggarding the interventions they implement in daily
limited education (N = 32, 29.9%) regardingoractice in order to manage pressure ulcers. The
pressure ulcer prevention and management, 46.&¢itudes of the participants regarding the praeant

(N = 50) state that they had been trained adequataind care of pressure ulcers are reflected in their
but there has been more than 4 years since tiséir leesponses according to which:

training and only 7.5% (N = 8) reported training
within 0-12 months prior to the completion of the
guestionnaire. The answers were similar regarding
the reading of a scientific article or the recent
guidelines regarding ulcers prevention and

- 82.3% of the nurses strongly or totally
agree that patients are at potential risk of
developing pressure ulcers,

72.9% that most pressure ulcers can be

management (NPUAP, EPUAP & PPPIA, 2014). avoided, o

. . - 57.9% that it is preferable for some
Des_cr_lptlve data: The basic knowledgg of the pressure ulcers to remain "open in the air",
participants regarding the pathophysiology of — 2520 that are sufficient to guide their
pressure ulcers development was assessed as colleagues regarding proper  pressure
moderate. For example, even though the 96.3% of ulcers care,
the participants knew the causes of pressure ulcers _ gz 194 that continuous nursing assessment
85% of the participants did not know that ulcers will give them an accurate calculation of

always start from the skin and extend deeper, and
53.3% did not know that first stage pressure ulcers
could heal conservatively in first degree. Moregver
more than one in three nurses did not know that
pressure ulcers are considered wounds potentially
colonized with pathogenic microorganisms. The
participants’ answers are presented in detail in
Table 3. The answers to the questions about the
nurses' knowledge on the prevention of pressuteductive analysis: Table 5 shows the scores of
ulcers differed significantly. Regarding the riskScale PU2014 and subscales. According to the
assessment their knowledge was moderate while mgularity check for the scores of Sparta Tool
the contrary they were higher regarding th®U2014 and its subscales the p values are less than
enactment of preventive measures. The mafhO5 and therefore the normal distribution is not
deficiencies of nurses' knowledge are presented fisllowed.

Table 3. Participants were asked to choose from
list of potential risk facFors associated W't.h REE  the participants' knowledge of prevention was at th
ulcer development which of tht_am were risk factorsame level as the knowledge of dealing with
or aggravating factors. Moisture, immobility,
analgesia, obesity and poor nutrition were coryect

the risk of developing pressure ulcers,

- 13% that are less interested in pressure
ulcers prevention than in other caregivers
and
90.7% that pressure ulcers should be
assessed systematically in all hospitalized
patients.

i terms of knowledge, it was investigated whether

ressure ulcers. It was found that the knowledge
. ” o o egarding prevention (average percentage of correct
identified by the majority of participants as,nqyers 46.04%) lagged behind the knowledge for

aggravating faptors causin_g pressure ulcers. On & treatment of pressure ulcers (average pereentag
contrary, cardiovascular diseases and the presen¢e.  rect answers 65 07%) p = 0.001 (t = 36.456
of an ostomy (colostomy) were less noted (42.1% — 106 950% C| 0.43-0 48) ' T

and 19.6%, respectively).
Also, the gender of the participants did not show a

The nurses answered that it is beneficial 10 uSe istically significant difference in the indivil
donuts” type devices for the prevention of pressuqreq of knowledge, attitudes and practices.
ulcers (67.3%), a high-tech alternating air pressur
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Accordingly, the use of materials and care productdmpleted a cycle of specialty training or clinical
for pressure ulcers was not statistically signifita  specialization were found to differ from the rast i
associated with a higher level of knowledge daerms of PU2014 attitudes score (p = 0.036, t = -
differentiation in attitudes and practices. Aldog t 2.129, 95% CI -11.043-10.391). Regarding the
percentage of patients who experienced presslmowledge, the previous service was not found to
ulcers last week was not statistically significgntlhave a statistically significant effect on their
correlated with any of the individual PU2014knowledge, attitudes or practices according to the
scores. overall score on the individual scales. Recent
training in the treatment of pressure ulcers (aver
teriod of < 12 months or even < 2-3 years) was not
Eound to show a statistically significant differenc

of the PU2014 subscales of the participants wi the level of knoyvl_edge in relation to the_nurses
investigated. Postgraduate education was associa re_ported_t_rammg for_ a longer period or
with a higher knowledge score on the overaHnSpeC'f'ed training, regarding the care of pressur

PU2014 knowledge scale (p = 0.020, t = 2.350, gs%cers._ An interesting finding was that the mean
Cl 0.268—3.097).QJ Postgra(tguate education at afy>o c " PU2014 knowledge & PJ2014 prevention

— — o . as higher in participants who stated limited or
level (p =0.001, t=3.487, 95% Cl 0.442-1.606), a|l|nsuﬂ‘icient knowledge (Mean 17.06 & 7.23,

well as postgraduate specialization in cIinicaé spectively) than in participants who stated
i = = 0 —
subject (p = 0.004, t = 2.939, 95% CI 0.298-1.53 gﬁicient knowledge (Mean 1500 & 6.03,

were associated with higher rating in the SUb_Scagtspectively) which was also statistically signifie
PU2014 staging. Postgraduate education was rip = 0.005, t = 2.879. 95% Cl 0.640-3.485 for

statistically significantly correlated with the semf E#JZOM knowledge, and p = 0.002, t = 1.204, 95%

The effect of recent training, postgraduate trajnin
previous service and knowledge of the rece
NPUAP, EPUAP & PPPIA guidelines on the scor

the subscales PU2014 practices (p = 0.363) a .
PU2014 attitudes (p = 0.071). Nurses who ha 0.450-1.958 for PU2014 prevention).

Table 1.Reliability testof Sparta Tool PU2014

Scale/subscales Items (N) Cronbach’s a
Sparta PU2014 knowledge 31 0.641
PU2014 prevention 15 0.682
PU2014 treatment 8 0.682
PU2014 staging basics 9 0.655
Sparta PU2014 practices 11 0.711
Sparta PU2014 attitudes 13 0.674
Sparta PU2014 Total 55 0.731

Two-tailed significance levels p < 0.01 were copséd statistically significant for each test toumesan overall significance level
p <0.05.
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Table 2. Demographic data

N %
Gender
Male 21 19.6%
Female 86 80.4%
Basic degree
University 105 98.1%
Did not answer 2 1.9%
Postgraduate studies
MSc 48 44.9%
PhD 3 2.8%
Postgraduate studies in Clinical Nursing 37 34.9%
Postgraduate studies in another field 13 12.1%
Previous service (years)
0-10 24 22.6
11-20 66 62.3
> 20 18 15.1
Clinical specialty 7 6.5%
Table 3. Main deficiencies of nurses' knowledge for pressucers
Deficiencies of nurses' knowledge Answered
incorrectly
N %
For the prevention of pressure ulcers
Massage over the bony protrusions helps prevesspre ulcers 80 74.8
Pressure ulcers risk assessments accurately (1@@¥#ixt the patient at risk of 75 70.1
developing pressure ulcer
The Norton scale is used to assess the risk ofojging venous ulcers 96 89.7
The Jackson-Cubin Pressure Ulcer Risk Assessmeate Bcrecommended for 44 41.1
use in ICUs
Common foam heel protectors relieve pressure ohebés 94 87.9
For the staging of pressure ulcers
The erythema that does not whiten under pressarstisge | pressure ulcer 27 25.2
Recognition of stage IV pressure ulcer 71 66.4
Recognition of stage Il pressure ulcer 24 22.4
Description of stage IV pressure ulcer 20 18.6
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For the treatment of pressure ulcers

The liquid method of treating ulcers is considezedential for the treatment of 69 64.5
pressure ulcers

Routine care of evidence-free pressure ulcers dhinalude the use of topical 67 62.6
antiseptics

Patients with stage I-1l pressure ulcers shouldlaeed on a plain foam 46 43.0
mattress

In pressure ulcers with moderate to high exudatdymtion what kind of 87 81.3

patch do you use

Table 4.Nursing interventions for the treatment of pressucers

Never Rarely Occasionally Usually Always Did not
answer

N % N % N % N % N % N %

Documentation 2 1.9 4 3.7 18 16.8 38 355 42 39.3 2.8
Sterilized gloves 13 12.1 13 121 16 15.0 26 2437 334.6 2 1.9
Patient cleanliness care 0 0 0 0 0 0 15 14.0 89 2 833 2,8

Systematic change of 0 0 6 5.6 18 16.8 53 495 28 26.2 2 1.9
position

Daily skin assessment 0 0 1 0.9 4 3.7 22 206 77 0723 2.8

Maintaining a 0 0 1 0.9 6 5.6 37 346 59 55.1 4 3.7
nutritional balance

Use of risk assessment 13 12.1 10 9.3 18 16.8 29 271 34 31.8 3 2.8
scales

Use of specialized 0 0 2 1.9 19 17.8 43 40.2 4 37.4 3 2.8
mattresses

Use of povidone iodide 39 364 26 243 18 16.8 13211 4 3.7 7 6.5

Care from medical 48 449 15 140 18 16.8 13 12.1 7 6.5 6 5.6
representatives
Implementation of a 0 0 2 1.9 9 8.4 8 7.5 83 77.6 5 4.7

policy of documenting
& monitoring of
pressure ulcers

Table 5. Score of PU2014 and subscales

Sparta Tool PU2014score N Mean = SD Median (IQR)
PU2014 knowledge 107 16.5+3.743 17 (4-25)
PU2014 prevention 107 6.91 £ 1.960 7 (2-12)
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PU2014 treatment 107 5.21 £ 1.647 5 (0-8)
PU2014 staging 107 5.35+1.608 6 (0-8)
PU2014 practices 105 45,04 £5.739 46 (30-54)
PU2014 attitudes 104 46.57 £ 3.491 47 (30-53)
Discussion 2018; Iranmanesh, Rafiei & Ameri, 2011). These

The basic knowledge of the participants regardi

the onset of pressure ulcers was moderate. Typic ality care. Nowadays, hospital-acquired pressure

85% of nurses did not know that pressure ulce 3 : S !
always start from the skin and extend deeper, 96.3% er surV(_alllance and prevention is Tecogn'zed as
o ﬁast saving strategy for hospitals and s

did not know the causes of pressure ulcers, Aifplemented by nurse executives as a strategy to
53.3% did not know that first degree pressure glcelP } Dy gy
upport quality outcomes (Spetz et al., 2013).

can be healed with conservative treatment. Whife
more than one in three did not know that pressuftrand & Lindgren in their study asked respondents
ulcers are considered wounds potentially colonized list their perceived opportunities as well as
with pathogenic microorganisms. These findingpossible barriers for carrying out pressure ulcer
are in line with previous studies that concludeat thprevention. Pressure relief (97.3%) and nutritional
the nurses’ knowledge regarding pressure ulcsupport (36.1%) were the most frequently reported
prevention, less that ulcer pressure management, preventive measures. The most common stated
insufficient or moderate in the majority of casebarriers were lack of time (57.8%) and severely ill
(Khojastehfar, Ghezeljeh & Haghani, 2020patients (28.9%). Adequate knowledge (38%) and
Charalambous et al.,, 2019). In the study dccess to pressure relieving equipment (35.5%)
Vasilopoulos 79% of the participants did not knowvere the most commonly named factors for
that pressure ulcers always start from the skin afatilitating prevention. However, more than two in
extend in depth, while almost everyone knew thaliree nurses stated that there were no
pressure ulcers are caused by the application iofplementation of routine practices for risk
external pressure, shear force, friction or assessment (Strand & Lindgren, 2010). Aydogan &
combination of the above (Vasilopoulos, 2015). I€aliskan in their study stated that regarding the
the same study, 45% knew that pressure ulcers wharallenges to preventing pressure ulcers, 334 surse
treated with a conservative method are primarilg85.6%) mentioned a shortage of nurses, 322
cured, and 53% of them that all pressure ulcers qi&2.6%) mentioned a lack of pressure-redistribution
considered wounds colonized by pathogenimaterials and equipment, and 310 (79.5%)
microorganisms. The study of Vangelatou et aimentioned a lack of assistive personnel. The most
showed that the participating nurses had at leasimmonly cited barriers to pressure ulcers
sufficient knowledge to prevent pressure ulcers (prevention were insufficient staff levels (85.6%)
70%), while their knowledge regarding infections aand pressure redistribution materials and equipment
well as the microbial load of pressure ulcers was | (82.6%) (Aydogan & Caliskan, 2019).

(49.6%) but quite higher in relevance to the de5/ice|.h
used to prevent pressure ulcers (69'60/?<)n
(Vangelatou et al., 2017).

r]f' dings are in contrast with the great recognitién
Eﬁ:essure ulcer prevention in order to provide high

e answers to the questions about the nurses'
owledge on the prevention of pressure ulcers
were quite different, influenced by the educational
A careful review of the literature will easily k@ level and working experience. Zhang et al. argued
reader to the conclusion that the majority ofhat the low score of knowledge on preventing
previous studies concluded that there is a lack ofedical devices is related to occurrence of pressur
knowledge and attitudes towards prevention andcer (Zhang et al.,, 2021). Hu, Sae-Sia, &
management of pressure ulcers (Aydin et al., 201Rjtrungrote found that there was a significant and
Miller et al., 2017; Tirgari, Mirshekari, & Foroyzi positive relationship between pressure ulcers
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prevention practice and knowledge (Hu, Sae-Sia, &f patients for the prevention of pressure ulcesis w
Kitrungrote, 2021). While Tirgari, Mirshekari, & only 42.6% (Vangelatou et al., 2017).

Forouzi claimed that that there is a wide dispersiqvloisture immobility, analgesia, obesity and poor
of the score of the subscales of nurses' knowledﬂe ' X :

on the oprevention of pressure ulcers. Mor Gtrition were correctly identified by the majoritf
e p P X oo participants as aggravating factors causing pressur
specifically scores varied widely; “nutrition

showed the highest mean score, but “etiology ar%ﬁcers. On the contrary, cardiovascular diseasés an

development” and “classification and observation” - Pre>cnce of an ostomy (colostomy) were
P .~ recognized in smaller percentages (42.1% and
showed the lowest mean scores (Tirgar

. . ; . i9.6%, respectively). Similarly, Vasilopoulos
Mirshekari, & Forouzi, 2018). Aydogan & Caliskan o4 that the cardiovascular diseases (45%) and

L%%w;gg; thse(:;\éersv%es prniitsjlérr;glc?;i/ dporggﬁntigpes_e_nce of an ostomy (18%) identifi_ed by the
Caliskan, 2019) articipants as aggravating factors causing pressur
’ ' ulcers (Vasilopoulos, 2015). Tayyib, Coyer &
Regarding the risk assessment, the nurség€wis found that several barriers influenced the
knowledge about pressure ulcers was moderability of nurses to implement pressure ulcers
while on the contrary it was higher regarding thprevention strategies including time demands,
taking of preventive measures. In their study Millelimitation of nurses’ knowledge, and current
et al. found that nurses scored higher on thersjagidocumentation format. Statistically significant
system—related items as compared to tHacilitating factors that increased respondents’
prevention-related items (81% vs 70%) (Miller eability to undertake pressure ulcers preventiorewer
al., 2017). Nurses achieved higher staging subscalase of obtaining pressure-reduction surfaces,
scores if they were younger, had less experienamllaboration with interdisciplinary teams, and
and if they worked in the medical ICU. Similarly,availability of appropriate skin care products.
other researchers claimed that there was Tdematic analysis of open-ended questions
significant relationship between the knowledge artighlighted workload as a barrier that impedes the
level of hospital of the nurses in ICU. Knowledgemplementation of care specific to pressure ulcers
about the MDRPI prevention in subjects wittprevention (Tayyib, Coyer & Lewis, 2016).
tertiary hospital was significantly higher (Zharg ePostgraduate education was associated with a higher

al., 2021). Also, Khojastehfar, Ghezelieh, &score of knowledge in the overall PU2014

e e e fowedge scle whie posgraduae educaon a
was significantly higher (Khojastehfar, Ghezeljeh Qr.\y_ level as well as postg_raduatg spec!allzatlon n
Haghani, 2020) ' ( linical subject was associated Wlth a higher score
' ' in the PU2014 subscale staging. Postgraduate
Pressure ulcer prevention was performed for 44.leducation was not statistically significantly
58.7% of patients at risk for developing a pressumrrelated with the score of the subscales PU2014
ulcer (Braden score < 17). Planned repositioningractices and PU2014 attitudes. Aydin & Karadag
was performed least often. Patients at risk faoeported significant correlations between the
developing pressure ulcers (Braden score < 17) hpdrcentage of correct answers and the level of
higher odds of having skin assessment documentadysing education, previous experience with
receiving pressure-reducing mattresses and planmaéssure ulcers management, and participation in in
repositioning. Patients with higher age were morgervice training programs (Aydin & Karadag,
likely to have risk and skin assessment document2@10). In addition, Zhang et al. in their study
(Sving et al., 2014). concluded that there was a significant relationship

The study of Vangelatou et al. showed that tBEEERD FTOTRCOR BN (RS, o rees
knowledge level of the nurses regarding th '

prevention of pressure ulcers was very goo nowledge about the pressure ulcers’ prevention in

(90.4%) as well as the use of the appropriate smpp8UbjeCtS with bachelor degree was obviously higher,

surfaces (86.1%), while the percentage of nurscggd advanced nurse practitioners were more

who had knowledge about the appropriate positi (;vlv)ledgeable than senior nurses (Zhang et al.,
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Aydin et al. supported that pressure injurjhave the same shift distribution, similar workload,
knowledge and practices were positively associatéite same patient/nurse ratio in all ICUs, similar
with nurses having a bachelor’'s and/or postgraduak®rking conditions and small differences in their
degree, nurses caring for a higher number gplRyment. On contrary, in a previous study there was
patients with pressure injuries per week, nursédentified a statistically significant relationship
practicing in ICUs and wound care clinics, nursesetween nurses' attitude and working hours with
with specific education in pressure injury, andsio nurses working more hours per week scoring higher
indicating adequate skills and knowledge imttitude score towards prevention of pressure ulcer
pressure injury (Aydin et al., 2019). Similarly, inMoreover, there was noticed an almost stable
another study was noted that participants repatedncrease in attitude score in correlation to an
moderate to high ability to rise above barriers imcrease of working hours per week (Khojastehfarb,
pressure ulcers prevention, a positive attitud8hezeljeha & Haghani, 2020). Aydin et al. modeled
towards pressure ulcers prevention, and considerd predictive power of unit/patient charactergstic
this a priority in their care of patients. Highieat nurse workload, and nurse expertise in relation to
acuity emerged as a barrier to implementing timelyospital-acquired pressure ulcer preventive clinica
pressure ulcers prevention strategies. In thmocesses of care. They concluded that unit/patient
knowledge test participants with postgraduateharacteristics were potential predictors for the
gualifications answered more statements correcttievelopment of a pressure ulcer in a hospitalized
(Coyer et al., 2019). It seems that clinical tragni patient. Nurses’ workload, expertise, and processes
affects nurses' knowledge regarding pressure ulceod care in relation to risk assessment and preventi
prevention and management. Strand & Lindgreor treatment interventions, are significant preatist
found that there were significant differences iis ththat can be addressed to reduce pressure ulcer
section between nursing staff who had educationimcidence. They also commented that different
critical or anaesthesia care and those who did reitategies should be implemented in units where
(Strand & Lindgren, 2010). experienced full-time nurses are not available
@ydin et al., 2015). Tayyib, Coyer & Lewis argued

The attitudes of the participants regarding th o ;
prevention and care of pressure ulcers are reﬂect%bOUt. context-specmc factors t_hat influence _the
doption and implementation  prevention

in their responses according to which 82.3% of th%terventions by ICU nurses despite their positive
nurses strongly or totally agree that patientsadre attitude towardytheir im Iementat[i)on For e[>)<am le
potential risk of developing pressure ulcers, 2.9 P ’ P

that most pressure ulcers can be avoided, 57.9%%6 tH&erfaseV:”ggg'té Or]:) ﬁgt&ess:lr((ier;rilz\gngrodstljgtzogre
it is preferable for some pressure ulcers to remain pprop P

open n e i, 25 2% hat are sufcent toaut ST S0 10| IPCen, Prevenon
their colleagues regarding proper pressure ulce{g% othe'r membe}s of the interdisciplinar
care, 84.1% that continuous nursing assessment ili . P y

%\Zalthcare team may affect the final outcome.

give them an accurate calculation of the risk hereas, limited prevention knowledge regarding

developing pressure ulcers, 13% that are le evention and management of pressure ulcers
interested in pressure ulcers prevention than Prf 9 P

tver caregers and s0.1% tnt presure UcdlG70 M Ises worklan, i eece o
should be assessed systematically in all hosptliz ’

patients. In previous studies was reported th ba.rriers to effectiv_e pressure ulcers’ preventio
76.9% and 72.1% of the nurses, respectivel ,ayylb, Coyer & Lewis, 2016).

believe that all patients are at potential risk o€haralambous et al. supported that positive
developing pressure ulcers and that most presspmevention attitudes are correlated with better
ulcers can be avoided (76% and 94.2%) (Moore Bnowledge regarding pressure ulcers prevention and
Price, 2004; Kallman & Suserud, 2009). management (Charalambous et al., 2019). Our

Our findings did not reveal any correlation betweeW'dlngS are in line with these results indicatthgt

knowledge or attitude score in relevance to workin ontinuous education and upda;e Of. knowledgt_e
experience, working hours or type of ICU. This may ga_rdlng pressure ulcers prevention via systematic
be explained by the fact that all nurses in oudstu raining could be the key to enhance prevention
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attitudes and clinical efficiency through skillsprevious clinical expertise was not correlated to a
development. statistically significant effect on their knowledge
ttitudes or practices according to the overaltesco

The result suggests that nurses had relative the individual scales. Zhang et al. stated that

inadequate knowledge levels and positive attitud ) o ) :
ere was an obvious and positive relationship

attitudes and knowledges correlated statistical etween knowledge and attitudes. By increasing the

significantly and positively. It is proposed thiﬁgnowle dae score.  attitudes scores were also
through the development of educational program 9 ’ ;
|nrgreased. At the same time, knowledge and

and the frequent measurement of the two parameteractice also had an  obvious and  positive
further  improvement can be achieved P

(Charalambous et al., 2019). Systematic assessmrerjl?t'onSh'p’ which r_eported that_ increased
of the effectiveness of the prevention measures t owledge score would increase practice score. The

are implemented by ICU nurses will not only guidé’a”ables of level of hospital, scores of attitydesl

evidence based practice but at the same time aﬁe%?ores of practice were associated with ICU nurses’

, . ; : nowledge in their study (Zhang et al., 2021). In
nurses’ confidence in the effectiveness of .. : : )
prevention. Therefore, nurse clinical educator, ddition, Khojastehfarb, Ghezelieha & Haghani

should invest more on the improvement of nursi pund in their study that there was a significamd a

ng_ .. :
knowledge and attitudes based on the Iate@ sitive  correlation  between knowledge and

scientific evidence for pressure injury preventioﬁ‘ t!tudes. By increasing _the knowledge SCOre,
. R : . attitudes scores were also increased. The coefficie
(Tirgari, Mirshekari, & Forouzi, 2018).

of determination was 0.13, meaning that these two
In parallel, Zhang et al. found that there was wariables had 13% in common variance

statistically significant difference between thede (Khojastehfarb, Ghezeljeha & Haghani, 2020). A
of care and the prevention attitudes of nurses. Foaining program in nurses with limited or no

example, the attitudes of nurses working in teytiatraining in pressure ulcer prevention or/and

care were significantly higher than that of nuises management seem to lead to greater impact in
secondary care. Moreover, there was a significacdmparison to nurses with prior training or

difference in attitudes between nurses employed énlucation (lovu et al. 2017).

a general hospital and those in private hospitals.
Noticeably, there was an obvious diﬁerenc§ recent study concluded that there was a
regarding the attitudes among nurses based to t %9n|f|cant relationship b_etween gender and
hierarchy. For example, head nurses’ attitudes we owledge as_well as atlitude towards pressure
significantly more positive in comparison to senioé cers prevention. Women seem to have better

nurses. Interestingly, participants with superviso ?g\\llgﬁggﬁinaggmma%goﬁ?;':"]\;en aAtltg(L)ldtie?ce)Wwa;gSa
nurses showed significantly more positive attituded P ) ’

in relevance to pressure ulcer prevention thanasur eotlcke)at;:je iglffﬁ;em;iépa|a|ttcltﬂdzﬁ dbte};[\(l)vseeeri]nng{l§:|fs
and senior nurses (Zhang et al., 2021). The use JfPIoY 9

valid tools for assessing the risk of developin%jcmrs’ in such a way that nurses working in the

: e eneral ICU had higher attitude scores
pressure ulcers and systematic repositioning ace al . , ) .
highly recommended in intensive care daily practicd0jastentfar, Ghezelieh & Haghani, 2020). This is
(PancorbeHidalgo et al., 2007; Sving et al. 2014)not in line with our findings that gender did not

Differences in knowledge affect attitudes and daigﬁerentlate the level of knowledge, practice or

. : - ftitude towards ressure ulcer revention.
practice, as a result in clinical level we see th P P

different strategies regarding prevention ang OWEVer, in our Study the use of prevention

management of pressure ulcers are implement &;(;su;ﬁs &Wgzliglizcn)cgtjendd Vtvtgt gﬁitseers’kg?t\i,rlljedi%e'
(Hollisaz, Khedmat & Yari, 2004; Thomas et al. yadog .
toward pressure ulcers prevention were affected by

2005; Sving et al., 2014). . e ) .
their self-sufficiency in pressure ulcers risk

Nurses who had completed a cycle of specialgyssessment, willingness to learn more about

training or clinical specialization were found topreventing pressure ulcers, gender, and knowledge

differentiate from the rest in terms of PU2014Aydogan & Caliskan, 2019).

attitudes score. Regarding the knowledge, their
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Conclusions: In conclusion, based on the study (2019). Knowledge and attitudes of nurses in a majo
findings the levels of knowledge, attitude, and public hospital in Cyprus towards pressure ulcer
practice of ICU nurses on preventing pressure slcer Prevention. Journal of Tissue Viability, 28(1), 48-
were acceptable. Additionally, the findings sugge&t'@y: A- S, Chudgar, S. M., Tumer, K. M., Vaugln,
that nurses with post graduate education pose a<nudsen. N. W., Farnan, J. M., Arora, V. M., &

. ! . . Molloy, M. A. (2017). How prepared are medical and
more positive attitude regarding prevention and nursing students to identify common hazards in the

better Ievel of knowledge regarding pressure ulcer jniensive care unit? Ann Am Thorac Soc, 14, 543-9.
prevention, early assessment and managemedbyer, F., Cook, J. L., Doubrovsky, A., Campbell, J
Moreover, the nurses in our study reported poor vann, A., & McNamara, G. (2019). Understanding
self-assessment regarding knowledge and low contextual barriers and enablers to pressure injury
confidence in their individual competence regarding prevention practice in an Australian intensive care
pressure ulcers’ prevention. Interestingly, it ssem unit: An exploratory study. Australian Critical @ar
that they are more familiar with the treatment of 32(2), 122-130. _ .

pressure ulcers and less in preventing them. A°rn J., Baath C., Gunningberg L., & Martensson G
comprehensive  educational  approach  with (2016). Attitudes towards pressure ulcer prevention

i ing traini | ith t tic & psychometric evaluation of the Swedish version of
continuous ongoing training along With SysteémaliC o Ap\p instrument. Int Wound J, 13(5), 655-662.

updating of the most-recent evidence could R, v g Li, w.R. (2020). Analysis on the knowigel
beneficial for raising the level of knowledge, attitude and practice current situation and infttieg
attitude, and practice of ICU nurses and at theesam factors of ICU nurses toward medical device-related

time for improving the quality of care for critidyl pressure injury. J Nurs Train, 35(12), 1073-1079.

il patients. Hollisaz, M. T., Khedmat, H., & Yari, F. (2004). A

. randomized clinical trial comparing hydrocolloid,
Acknowledgments:The authors would like to phenytoin and simple dressings for the treatment of
thank all the nurses included in this study foiirthe pressure  ulcers  [ISRCTN33429693]. BMC
support. dermatology, 4(1), 1-9.

Hu, L., Sae-Sia, W., & Kitrungrote, L. (2021). Pietdrs
of Pressure Injury Prevention Practices Among ICU
Aydin, A. K., & Karadag, A. (2010). Assessment of Nurses in China. Advances in Skin & Wound Care,
nurses' knowledge and practice in prevention and 34(11), 582-587.
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