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ABSTRACT

We aimed to determine the effect of training of new guideline on Pressure ulcer (PU) prevention in the intensive
care units (ICUs). PU isthe third costly disorder with high mortality and morbidity. Thus reduction of PU incidence
is very important and effective step for health systems. PU is one of the most common medical conditions, occurring
in both hospital and community settings, in all age groups, but mostly among the elderly, the immobile, and patients
with severe acute and chronic illnesses or neurological deficits. This semi-experimental study was conducted on
high-risk patients with a Norton scale score of 16, while they had daily care for PU prevention. Patients were
randomly divided into two equal groups of intervention and control patients in each. The control group was
assessed with routine care o PU prevention in the first three months of the study. Then the nurses were trained with
the new guideline and after that the data were collected again in the second three months period. The data were
analyzed through the SPSS statistical software (version 13). results showed that new guideline training program
was associated with decreased risk of PU. Education of the new guideline on PU is an effective way to decrease the
rate of PU in (ICUs). Training the new care guideline of the PU prevention for the involved nurses probably can
reduce the incidence rate of pressure ulcer.
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INTRODUCTION

According to the definition of the International &xiation of pressure ulcers, "PU is a localizgdrinto the skin
and/or underlying tissue usually over a bony pra@nae is as a result of pressure or pressure inicatidn with
shear". PU is divided into four group based onstages of injury: the first stage being non-blabéh&rythema of
intact skin, the second stage with partial thicknskin loss involving epidermis, dermis or botte third stage
having full thickness skin loss involving damageotonecrosis of subcutaneous tissue and the fatatpe with
extensive destruction, tissue necrosis or damageusxle, bone or supporting structures (NPUAP/ EPL2Q09).
The high risk groups for PU are immobile and hadjzied patients particularly the elderly, spinakccanjury
patients, hospitalized patients in Intensive CanédJand those undergoing major surgeries [1]. $resulcer risk
factors are classified into internal and exteriaatdrs. The main external factors include shearefoiriction force,
humidity and pressure. The most important interpeddisposing factors include age above 70 years old
malnutrition, urinary incontinence, consciousnessomiers, sensory-motor disorders, systemic or iaystiem
diseases such as diabetes, cardiovascular disesesgsratory disorders, anemia, obesity, leannssske,
neurological disorders, sepsis, hypotension, aegrancy [2]. Despite major ongoing efforts on inyerment of
the quality of care services around the world, henber of PU patients is widely increasing in misteloping
countries. Therefore PU is one of the main problefresxpanded acute health centers [3]. Predictiegrisk of PU
is one of the priorities in nursing care. Risk asseent is the first step in PU prevention becaubelps nurses
allocating adequate preventive interventions [4dr Ppredicting PU more than 40 various scales hasenb
developed to identify at risk individuals, for exaley Braden, Norton, Waterlow, Song and Choi, Gukdind
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Jackson, EVARUCI, Suriadi and Sanada, Modified Nierand Modified Braden scales. Although most okéhe
tools have not been thoroughly tested for theiabdity and/or validity, many of the scales arstjmodifications of
original scales [5]."The most frequently used aested scales are those by Braden, Norton and \baté@l]. In
Iran, currently used tool is the Norton Scale. theo countries, the Braden Scale is used widekg &Vaterlow
Scale in the UK [7].

Background

Based on the reported studies incidence and pma@leate of PU are different across countries. highest
incidence rates of PU have been reported amongldeely by 70%, According to the review publishgdRiordan
the incidence of PU were varies in hospitals from t# 32.1% while, it was between 8.5% and 22%ursing
homes [8]. At the same time, the prevalence of RId different in other countries. For example; 80%@% in US,
3.3% to 18% in Japan, and 8.3% to 25.1% in Canadaastralia [9,10,11]. According to the study veasducted
in (the North West of Iran), the rate of PU waddalint between general and Specialized hospitata ft0.1% to
21% respectively [12]. In the other study whictt#sried out in Shiraz, the prevalence of PU wa®nteg 30% in
internal, surgery and orthopedics wards [13]. Whilewas reported around 8% in the educational ialspin
Birjand city [14]. PU is considered as the thirdtest costly disorder after cancer and cardiovasditeases and
its cost depends on its intensity and stage. Adéogrib a recent study, PU imposed a cost aroundniffion dollars
for the US Government in 2006 [15]. This disordensidered as the fourth preventable medical comtio in the
US. PU causes pain and increases the risk of labspiection and also can add several days to #tieqts' length
of hospital stay [16, 17].

Considering the fact that PU is one of the majambjems of patients hospitalized in hospitals orsmg homes,
prevention and timely treatment of PU are the nisénie need to be taken into account [18]. Beinglfghrwith
improvement quality of nursing care as the moseaife measure of nursing implication; evaluatioh o
predisposing factors, correct performance of tlapéd interventions, and proper assessment offfidet ef these
interventions can lead to prevent PU. Thereforeregiasing nursing knowledge and improving theirlskire seems
to necessar in this field [19,5]. Moreover, incethknowledge about PU prevention among nurses nigt o
improves the quality of PU care but also reducespital stay days, and the number of patients daffedrom this
complication [20]. Several studies have shown tbsitive effect of training programs on the nurdeswledge,
attitudes and skills for reducing the prevalencd aidence of PU. According to the study was cated in
Australia, the incidence of PU reduced from 13.78%.15% followed by 3 years nurses' on nursesitrgifor PU
prevention [21]. The other study showed that irdtom on preventive actions reduced the inciderfdeld and led
to 700 dollars saving for each patients' costs.[32}ce 1990, PU has been considered as a negalfigang event
which is important from clinical, social, and ecamo points of view as well as its effects on thégy#s' quality of
life [23]. Today, PU is known as a defined indexcafe quality for the health and treatment orgditna. While a
limited numbers of studies have been conducted Wrafd there is no study about the effect of trajnim PU
prevention in Iran. Initially, to estimate the paéence of PU, we performed a study on 355 patientisree health,
treatment and educational university hospitalh@Wrmia city of Iran. We reported the prevalent®d 39.2% in
our centers [24]. The study was also revealedtti@mprevalence of PU in patients in intensive carés was the
highest percentage (23.38%) in comparison withotiver wards. It is therefore decided that to traimses with a
new care methods to prevent PU in ICU wards. Tio imarses, new methods introduced to the nurs#seifiormat
of a booklet. Educational and training sessionsevgarformed to increase caring knowledge of thene purpose
of the current study was to determine the effeatef care method based on improvement of nursingviadge
and their skills in prevention of PU among patidmspitalized in ICUs.

MATERIALSAND METHODS

Study design, place and participants

This semi-experimental study was performed on 58epts who hospitalized in seven ICUs in Imam Kbhoth

and Taleghani educational university hospitalsteeldo Urmia University of medical sciences of IrBatients were
selected through sequential sampling and randoiwiget! to the control and the intervention groupgrotwo 3-

month periods. The inclusion criteria included;igatis with score of 16 in the Norton scale and ntbes 48 hour
hospitalization in ICUs and exclusion criteria wemmprised of having PU from home or other units.

Collecting data

In this study, Norton scale was used for identtfaa of the high-risk patients. According to prewsostudies,
validity and reliability of the Norton scale havedn tested several times [25, 26]. The sensitnfitthe scale was
reported between 89% and 62.3% and its specifieity also acceptable (from 75% to 61%). Norton sassesses
physical condition, mental condition, activity, nilily and incontinence of the patients. Each fa¢ttas a maximum
possible score of 20. The total score ranges frofnigh risk) to 20 (low risk) [7]. Also in this sy a checklist
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consists of three parts: firstly, the type of htapand ward, hospitalization date, the length afignt stay and
discharge date from the hospital; secondly demdeapospital; characteristics of patients and tkitte rate, site
and stage of the PU a modified according to Iran'spital routine was applied. In order to determniime content
validity of the instrument, the checklist was revés by ten specialists from the Urmia Nursing S¢hdben their
suggestions were applied in the construction oftegument.

Study process

In this study, the control group was comprised 5@ patients' hospitalization in ICUs at two hodpifar the first

three months of the study. The control group did mzeive any intervention other than routine PWecand

assessment. After training the involved nursedh e new care guideline, 250 patients hospitalind@€Us were
enrolled in intervention group in the second thmeenths of the study. All the eligible patients weamntinuously
monitored for PU detection by the researcher. Regienonitoring was performed at the time of chaggtlothes,
bed sheets, and their position in the morning, Exgeand night up to the time of discharge, transéereven death
by the researcher and trained nurses. So thatpdtients' skin were completely observed three timegay
especially those points which were under pressuoh @s head, back, shoulder, sacrum, and heelsthédle
processes were repeated during three months forgraap. If PU developed, its stage was determbasetd on the
classification of the international PU associataord was recorded in the patient's profile. At thd ef the first
three month of the study, the new guideline trajmmas performed by holding workshops, providing Wets,

installing flowcharts in form of banners, showingmE and practical instruction at the patients' diéd. The
educational workshop was separately held for thrseruof the two hospitals for four days througtiuess using
power point, and showing films related to prevemtend care for PU. Educational booklet includinghegal

information of PU was prepared by the researchdrisdistributed among the two hospitals nurseshénprovided
booklet PU is comprehensively reviewed and requinddrmation on the prevention of PU explained farses.
Some of the important issues included in the bdakle, risk assessment, skin assessment, nutnigpositioning
and use of support surfaces based on the new gadehd been updated according to new care evideswce
standards. Moreover, an educational flowchart ledtitalgorithm of PU prevention” which included anamary of

evaluation of new methods for PU preventing wasghes! by the researcher and installed in form ofrieas in

ICUs of studied hospitals. Finally, the correct wafypatients transferring, diagnosing various stagePU, and
monitoring the skin was explained to the nursebapatients' bedside. At the end of the secorekthronths of the
study, the researcher again monitored intervergimup patients at the morning, evening, and nigktssin order
to determine the incidence rate of PU before amer gfresentation of the new guideline. Incidende sed to
investigate the effect of the new guideline trainfar nurses on prevention of the PU.

Ethical consideration

The study was approved by the Research Ethics Ctiearof the Urmia University of Medical Sciencesl atso
the presidents and authorities of the two involeellicational hospitals, the Imam Khomeini and théegtaani
Hospitals, in the Urmia city of Iran. Patients ahdir relatives were informed about the study bgted notices at
all the included wards and informed that their ipgoation is voluntarily and emphasized that theuld refuse their
participation or leave the study at any time, alsd axplained them their rejection would not adebraffect their
treatment or care provided by care givers. Theysettiical approval code and address in Urmia usityerof
medical sciences is: ir.umsu.rec.1391039.

Data analysis

The collected data were analysis using the SPS@®amaf version 13. P-value < 0.001 was consideratisstally

significant in all analyses. Descriptive statistiosre used in order to describe the data throulgive and absolute
frequency distribution tables. In addition, indegent t-test was performed to compare the meanga&f\aeight,

length of hospital stay, Norton score. The qualitatvariables were compared using chi-square tastrder to

determine the effect of training the new care glingdeon PU prevention, the time of occurrence of Rere

compared between control and intervention groufrsgukaplan-Meier method. And the amount of timeesko

develop PU as quantitative variables in the Contimudl intervention groups, with survival analysisotigh the
Kaplan-Meier method was used in order to deterrtiinesffect of training the new care guideline onitEvention.

RESULTS

Mean age of patients in the control group was G0 ¥8.78 and in the intervention group was 60.214Q0/ears.
According to independent t-test no significant elifnce were observed between the two groups regaadje and
weight. Length of hospital stay in the control ggowas (22.58) and in the intervention group (15.8@ys
(P<0.001). Patients risk assessment Norton scotlieeirtontrol group was 8.86 and in the intervengjooup 8.76
(P-value= 0.005). The difference of scores betwdem groups was 0.1 which is not considered statiBii

significant and clinically is not considered meayiin changes (Table 1).
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Table 1. Comparison of characteristics of patients, hospital stay and their score of Norton scale (n = 500)

Variables Control group| Intervention group| t-test  P-value
Mean | SD Mean SD
Age (Years) 60.48 19.78 60.21 20.4Q T=0.15 0P8
Weight (Kg) 65.45| 8.75 65.42 9.29 T=0.04  P500.
Length of hospital stay (Days) 2258 2245 153y .831 | T=4.49 P<0.001
Norton score 8.86 251 8.76 3.03 T=-0.36 P8B.D
d.f= 498

According to the Tables 2, the incidence of PUha tontrol group was 53.6% (134 patients) and 32(8%4
patients) in the intervention group. Thus, considgthe Relative Risk (RR=0.61), education causeigaificant
reduction in the incidence rate of PU (P<0.00lthmintervention group.

Table 2. Comparison patientswith and without pressure ulcersin the Control and inter vention groups

Pressure ulcef  Control grodp  Intervention grdup 2 X
N % N %
Yes 134 | 53.6 82 32.8 22.04
No 116 | 46.4 168 67.2 | P<0.001
Total 250 100 250 100 df=1

Table3. Survival analysis

Time Number of at | Number of Number of at | Number of | Incidence | Probability Cumulative

Group period of risk excluded risk infected rate in of non- probability of

ulcer individuals | individuals in | individuals at | individuals each infection in non-infection

incidence | (beginning of each time | the beginning in each period each period | up to the end

each time period of the time period of each period
period) period

0-4 250 2 249 21 0.08 0.92 0.92
5-9 227 39 207.5 71 0.34 0.66 0.60
10-14 117 32 101 34 0.34 0.66 0.40
15-19 51 30 36 7 0.19 0.81 0.32
Control 20-24 14 8 10 1 0.10 0.90 0.29
25-29 5 2 4 0 0 1 0.29
30-34 3 1 25 0 0 1 0.29
35-39 2 1 15 0 0 1 0.29
40-44 1 0 1 0 0 1 0.29
45-49 1 1 0.5 0 0 1 0.29
0-4 250 4 248 10 0.04 0.96 0.96
5-9 236 85 193.5 43 0.22 0.78 0.75
10-14 108 40 88 18 0.20 0.80 0.59
15-19 50 25 375 10 0.27 0.73 0.44
20-24 15 6 12 1 0.08 0.92 0.40
Intervention 25-29 8 6 5 0 1 0.40
30-34 2 0 2 0 0 1 0.40
35-39 2 0 2 0 0 1 0.40
40-44 2 1 15 0 0 1 0.40
45-49 1 1 0.5 0 0 1 0.40

Survival analysis was performed to assess thetedfeocur intervention on the incidence of PU. TaBlevhich is
called life table shows the length of infectionheTamount of time it takes to develop ulcers, ndadtion, and at
risk individuals in 0-4 to 45-49 day periods in tfweo study groups. The first column of this tablews the start
time for development of PU in our study that wamrir0-4 days to 45-49 days. The second column repteshe
number of the individuals who were at risk of PUta¢ beginning of each period. The third columridates the
number of the individuals excluding from the study any reason up to the end of the time perioce Tdurth

column shows the number of at risk individuals blase the second and third columns. The fifth coluepresents
the number of the individuals with PU. The sixthdaseventh columns indicate the probability of itiferc,

development of ulcer, and non-infection in eachetiperiod and the sixth column is used for detenmgirthe

survival curve. Finally, the eighth column demoatds the cumulative probability of non-infectiontia¢ end of
each period which is obtained through multiplyihg tnon-infection probability by the previous timeripds. For
example, 21 out of the 250 patients were infectgd®b) within the 0-4 day period and according to $ireh

column, the probability of infection was 8% in thise period. In the intervention group, on theesthand, 10
individuals with the probability of 4% were infedtdy PU within this time period. Thus, accordingthe seventh
column, PU couldn’t to occur within the 0-4 day ipdrin the control group with 92% probability. ThHiend was
determined for the intervention group, as well. Btorer, in case group the patients did not get afecied PU in
this period, the disorder didn’t occur with 66% Ipability in the 5-9 day period. According to thglaih column, by
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following up the patients to the end of the 45-4¥ geriod, the probability of non-infection was 2@¥td 40% in
the control and the intervention group, respecfivéverall, the results obtained from this tableeaded the
effectiveness of the intervention in reducing thedence of PU.

Figure 1 shows the survival function of PU basedtmn length of its incidence. For example, afterd2@s, the
probability of not getting infected with PU was héy in the intervention group compared to the adrgroup.
Overall, the probability of infection decreasedhntihe passage of time.

Survival function
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Figure 1. Comparison of survival function of pressure ulcer in Control and intervention groups using Kaplan-Meier method

Figure 2 illustrates the probability of infectiom the time period. According to the above-mentioagglanations,

the relationship of Figure 3 which represents tiabability of infection was similar to that of Figul which shows

the probability of non-infection. Although the risk getting infected with PU increased in the twoups with the

passage of time, this risk was lower in the intatiam group in comparison to the control group. @llethe three

Figures showed the effectiveness of the intervantiaceducing the risk (probability) of getting @tted with PU.
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Figure 2. Comparison of cumulative hazard of pressure ulcer over timein Control and inter vention groups
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Pressure ulcer infection function
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Figure 3. Comparison of probability function of pressure ulcer incidencein Control and inter vention groups
DISCUSSION AND CONCLUSION

The current study was conducted to determine tieetsdf new guideline on PU prevention across therisive care
units in Urmia hospitals. The incidence of PU daseal in hospitalized patients in ICUs. The inciésnof pressure
ulcers reported in previous studies were 27.6%hénl50 hospitalized patients in the medical-sutdictl [28]. In
Germany, the incidence of PU among the 121 patienteedical-surgical ICUs 3.3% reported. In otheerdg of
Shahin PU incidence rate vary from 3.8% to 12.49 weported [1,29]. Moreover, Nijs the incidenceRt) in
surgery ICUs among 520 patients as 20.1%, Sayar rakntioned the incidence 14.3% on 140 patientse wer
reported [30, 31]. It is therefore that, the incide of the current study 53.6% before the educatimtervention in
comparison with the similar studies was quite hifine incidence of PU is considered an indicatathefquality of
nursing care, and strategies to prevent PU canvhkiated by determining the incidence. Thus, carsig the
physical, psychological and financial effects of ,HtUshould be taken into account in the health &edtment
organizations. This repetitive but important issheuld be noted that; one of the main dimensioragfpreventive
action toward reduction of PU incidence is incregsihe critical care nurses knowledge and awareaedsalso
improving their clinical skills in this regard [32)lursing care as a complementary method with defgirpreventive
strategies is of greatest importance. In orderravide high-quality care services, nurses perfomaashould be
based on the best available evidences, be awdte afsk factors, at risk areas, and preventivateglies, and put
their knowledge into action. A large number of msrdiad a good knowledge of risk factors on prewardind at
risk areas of patient body, but most of them hawitle information on the effective factors to pemt the
occurrence of PU incidence [2]. This study by dasneg the incidence of PU by 32% revealed thatthecational
intervention has a significant and positive effentthe prevention of PU. The other studies weredesl similar
results for example: in the study conducted to sstiee effect of improving care quality on PU imeide in ICUs,
PU incidence decreased from 50% to 8% using edarGtintervention on nurses in ICUs [33]. Anothéaudy
revealed a 50% decrease in the incidence of PUdyjntervention of face-to-face education of nutsased on up-
to-date cares from 14.37% to 7.88% [34]. Taughh®nurses concerning the generalities and prexentres of
PU and showed that the incidence rate of this desoreduced from 37% to 17% [35]. Also in the apotstudy
designed a guideline containing professional trgjnfor preventing PU, appropriate methods for ciamndhe
patients' position, organized methods for taking af PU, complete instruction of skin monitoringdaevaluation.
Presentation of this guideline not only increadssl dquality of nursing care, but also reduced tlidance of PU
from 0.042% to 0.04%. Even in one study with srealhple size (ten patients) has been indicatedabitiye effect
of education on the incidence rate of PU [36]. Eippn a prospective study in the nursing homes,ifdilence
after four months from12-25% to 0.73% by continuedsication of their guideline was reported. Thiglgline
training also led to 124 dollars reduction in thealth and treatment expenditures every year [3Tthafigh,
increasing knowledge and awareness about PU playsgjar role in PU prevention, it must be considetieat
sufficient knowledge or continuous education sot=ynnot be effective in reducing the incidence df Bamuriwo
(2010) believes that the caregivers in contact \piiients at risk, in addition to appropriate knedge should
emphasize on improving clinical skills for takingre of PU patients [38]. Moore and Pitman (2008)elve that
education alone cannot be effective in PU prevgntimess it is considered as a priority by the gizess.
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PU is considered as the negative indicator of tredth service quality. PU prevention requires bedttiederstanding
of the nursing about the different aspects invavim its development. Training the new care guiaelof the PU
prevention for the involved nurses probably canucedthe incidence rate of PU. Further researchldpr@vention
in healthcare settings with improvement of bothwigalge and clinical skills of nursing are required.
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