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ABSTRACT

Implementation of evidence-based guidelines (EB&Ga) effective measure for prevention of ventitassociated
pneumonia (VAP). Appropriate knowledge, attitudel aoherence of healthcare workers (HCWs) to EBGs ar
necessary factors for implementation of EBGs. $hidy was conducted with objective of evaluatioknaiwledge,
attitude, and adherence of HCWs to EBGs for prégenbf VAP and exploration of the barriers of their
implementation in clinical practice. Totally, a &tnumber of 45 HCWSs of two pediatric cardiac suyg&CU
(PCICUs) participated in this quali-quantitative rsey. Knowledge, attitude and adherence of parsiotp was
evaluated by a validated multiple-choice questiorenand barriers of implementation of EBGs was aeted from
participants’ answer to an open-ended guestionwfself-made questionnaire. Knowledge of HCWs vees pnd
significantly different between nurse assistantas)fRnurses (RNs), and physicians (MDs) (respdygtite2540.95,
4.53+1.73, and 5.5442.01, P=0.001). Likewise, attie of HCWSs is not positive and significantly défe between
NAs, RNs, and MDs (respectively, 32.96+2.42, 342004 36.81+4.35, P=0.003). The adherence of HC¥Visot
good and different between RAs, RNs, and MDs (cisply, 11.50+1.00, 13.13+1.83, and 17.1816.06, PL7).
The Barriers of implementation of EBGs was catemgtiinto four category of individual, organizatibnsocial,
and educational factors. Unsatisfyirgiatus of knowledge, attitude, and adherence of klG8a challenging
concern of health-care system, especially in PIQbsddition to these well-known factors, poor iempentation of
EBGs is related to many other barriers which shodognized and taken into consideration for desigm of
infection controlling programs.

Keywords: Ventilator-associated pneumonia, evidence-basedthceee management, nosocomial infections,
preventive measures, health plan implementation
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INTRODUCTION

Implantation of evidence-based guidelines (EBGstlinical practice is an effective measure for mrion of
prevalent disease. Development and implementatfoBB&ss is an important and complex process and eed
abundant time and cost. Although the countriestegalthcare systems are spending billions of dobarsually for
translation of EBGs into clinical practice, thissty efforts have not yielded a brilliant resultd.[Prevention of
ventilator associated pneumonia (VAP) by the wayinoplementation of EBGs, is one of the most common
examples of these hard labors. The leading ragowélimportance of controlling VAP is because & ltigh
prevalence, increased morbidity and mortality, pngled ICU and hospital stay, and excessive costisodgh the
abundant time and energy which spend for preventibWAP, this nosocomial infection is still remaires
challenging problem in intensive care units (ICUspecially for pediatric populations [2,3].

Previous studies is shown that preventive strasegfeVAP can decrease the rate of VAP and conseiyuean
decrease the burden of costs on healthcare systemnthermore, prevention of VAP can improve patént
outcomes and increase quality of care [4]. Dedpiteprolonged history of EBGs for preventing VARplledge,
attitude and adherence of healthcare workers (HG¥¢grding these EBGs is not still unequivocalotiner hand,
there is only very limited studies compare thesm& among all of HCWs such as physicians, nursgassistant
nurses providing direct care for patients underweathanical ventilation [4-8]. Additionally, the maocus of
available literatures is assessment of VAP inngjtof adult ICUs. Up to now, the status of knowledattitude and
adherence HCWs of pediatric ICUs (PICUs) is nohaekedged.

Therefore, more studies is required to achieve tteb@erspective for understanding knowledge, watés and
adherence of PICUs regarding EBGs for preventing?VBonsequently, this study was carried out witleative of
evaluation of knowledge about, attitude toward, awtherence to EBGs for prevention of VAP as well as
investigation of barriers of implementation of teegiidelines in practice from HCWs’ viewpoint.

MATERIALS AND METHODS

Study design

This cross-sectional survey study with quali-quatitie design was conducted after approval of atliommittee
of our university, between February and NovembeR@f5 in sitting of an 8-bed and a 4-bed pediatdodiac
intensive care unit (PCICU). The sample populatbstudy are consisted all HCWs of these PCICUgluling

anesthesiologists, pediatricians, cardiac surgenmrses, and nurse assistants. Totally, the nuoftie8 HCW were
enrolled in our study and they were divided intgr8ups of physicians (MDs), registered nurses (RBsyl nurse
assistants (NAs). The inclusion criteria for papition were: 1) giving an informed consent, andh2ying

responsibility of direct care for pediatrics whodengone mechanical ventilation. Totally, a numbér4s

guestionnaire returned and included in our study.

Questionnaire design

The questionnaire of study was developed baseé@mmendations of available EBGs. To expert pawogision,

certain preventive strategies was selected for Idpweent of study’s questionnaire (included 36 doest In

addition to demographic questions (n=6), the othesstions of this self-made questionnaire was ogitagf into 3
area as following: 1) multiple choice questionkonbwledge area (n=10), 2) five-point Likert questof attitude
area (n=10), 3) five-point Likert questions of aditee area (n=10). Each question of knowledge mumestire had
a 0.1 point, therefore, total score of knowledgeaatan be probably ranged from 0 to 10 points.ewike, each
question of attitude’s and adherence’s questioenzan be ranged from 1 to 5 point. Consequenttg) szore of
attitude and adherence areas of questionnaire eamatged from 10 to 50 points for each area. Atke,
questionnaire included an open-ended question wasied “Based on your viewpoint, what are the besrof
implementation of EBGs for prevention of VAP innitial practice?”. Then, the barriers of implemeotabf EBGs
was emerged by conventional content analysis oarkeers of participants to this question.

Subsequently, face and content validity of the tjoesaire was assessed and confirmed, based oopihmn of

expert panel. Besides, reliability of questionnaiomfirmed using test-re-test analysis. After emguiacceptable
validity and reliability of questionnaire, the instnent was distributed between HCWs of target PGICU
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Statistical analysis

Continuous variables are presented as meantstaddaiation (SD) and discrete variables as frequgpeycent).
Pearson’s Chi Square or Spearman Rho tests are(asegbpropriate) for verification of test-retestiability. We
used one-way ANOVA or Kruskal-Wallis tests (as ampiate) for analyzing the scores of knowledgetuate and
adherence between groups. Statistical analysispedsrmed by using SPSS software for Windows (\éers20,
SPSS Inc., Chicago, llI.). In all of the ted®syalue < 0.05 was considered as significant level.

RESULTS

A number of 45 person of a total number of 53 HCWarticipated in our study (84.9%). Demographic
characteristics of participants are summarizedabiet 1. As the table presents, the majority ofipiadnts were
nurses (n=30, 66.7%), and the rest of them inclymtiatricians (n=5, 11.1%), anesthesiologists (18-9%), nurse
assistants (n=4, 8.9%), and cardiac surgeons (A=2p). Total professional experience of particisantas
13.71+5.58 year and total of their experience idigteic intensive care area was 11.16+6.16 year.

Table 1: Demographic characteristics of participans

Characteristic of participants (N=45) Frequency (%)or Mean+SD
Gender Male 20 (44.4%)
Female 25 (55.6%)
Profession Nurse assistant 4 (8.9%)
Nurse 30 (66.7%)
Cardiac Surgec 2 (4.4%
Pediatrician 5(11.1%)
Anesthesiologist 4 (8.9%)
Highest Qualification| Diploma 4 (8.9%)
BSI? 26 (57.8%)
MSr? 3 (6.7%)
PhC? 1(2.2%
MD? 11 (24.4%
Year OF Experience in pediatrics ICU 11.1646.16
Total Year of Professional Experience 13.71+5.58

2 Abbreviations: BSn: Bachelor of Science in nursM&n: Master of Science in nursing, PhD: DoctoPaflosophy, MD: Medical Doctor
The knowledge’s scores of HCWSs about EB stratefgieprevention of VAP are described in table 2.tAs table
indicates, Total knowledge’s score of HCWs was ificantly different between NAs, RNs, and MDs (restfively,
1.25+0.95, 4.53£1.73, and 5.54+2.01, P=0.001).

Table 2: Level of HCW's knowledge about EB strategis for prevention of VAP

Item Score of knowledge (Mean+SD) P value
NA?® RN MD?

Total score of Knowledge about strategies 1.25+0.9653+1.73| 5.54+2.01 0.001
Oral Intubation 0.25+0.50  0.43+0.50 0.36+0.50
Using antibacterial HMES 0.25+0.50| 0.33+0.47 0.45+0.52 Post Hoc
Changing ventilator circuits for every new patieft§.00+0.00| 0.2320.43  0.45+0.5p M>R>>N
Close suction system 0.00+0.00 0.27+0/45 0.55+0.52
Continuous subglottic suctioning 0.00+0.00 0.4780}50.64+0.50
Semi-recumbent positioning 0.25+0.50 0.57+0/50 0630
Chlorhexidine oral rire 0.00+0.0¢ | 0.43+0.5C | 0.55+0.5(
Sedation vocation 0.00+0.00  0.50+0.50 0.64+0|52
Early removal of nasal feeding tubes 0.00+0{00 036 | 0.27+0.46
Standard precautions (gloves, hand washing, efc.).50+0.57 | 1.00+0.00 1.00+0.0D

@ Abbreviations: NA (or N): Nurse Assistant, RNR)r Registered Nurse, MD (or M): Medical Doctor, EMHeat-moisture exchanger

Comparison of knowledge’s score between HCW prdadassis shown that the poorest score of knowledge w
related to NAs and the highest score were relatédDs (MD>RN>NA).

The Scores of attitude of HCWs toward EB stratefpegprevention of VAP are described in table 3.tAs table

indicates, total score of attitude of HCWs was #igantly different between RAs, RNs, and MDs (resiively,
32.96+2.42, 34.00+2.44, 36.81+4.35, P=0.003). Lilsevknowledge area, MDs have a better score itudétiarea
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which indicate more positive attitudes toward EBatgtgies for prevention of VAP in MDs rather thaAsRand
RNSs.
Table 3: Level of HCW's attitude toward EB strateges for prevention of VAP

Item Score of attitude (Mean+SD) P value
NA?® RN MD?

Total score of attitude toward strater 32.96+2.4. | 34.00+2.4. | 36.81+4.3! 0.003
Oral Intubatiol 3.03+1.1! | 4.00+0.8: | 3.27+0.9(
Using antibacterial HMESs 3.77+1.19 | 3.75+0.95 4.00+0.89 Post Hoc
Changing ventilator circuits for every new patients3.23+1.00 | 3.00+0.00{ 3.36+1.50 M>R>N
Close suction system 3.73+1.3B 3.00+0.00 3.82+0]98
Continuous subglottic suctioning 3.03+1.32 3.0080.p 3.27+1.34
Semi-recumbent positionir 3.47+£1.2! | 3.50+1.7 | 4.45+0.9:
Chlorhexidine oral ring 3.47+1.1: 3.00+0.0C | 3.73+1.1!
Sedation vocation 3.30+1.3¢ 3.00+0.00 3.18+1.p5
Early removal of nasal feeding tubes 3.33:1.47 B2 3.27+1.55
Standard precautions (gloves, hand washing, efc.) .60+8.72 4.50+£1.00f 4.45+1.2]

@ Abbreviations: NA: Nurse Assistant, RN: Registévedse, MD: Medical Doctor, , HME: Heat-moistureceanger

Table 4: Level of HCW's adherence to EB strategiefor prevention of VAP

Item Score of adherence (Mean+SD) P value

NA® RN MD?

Total score of Adherence to strategies 11.50+1.08.13+1.83| 17.18+6.06 0.17

Oral Intubation NR® 1.67+1.51 | 2.82+2.08

Using antibacterial HMEs N/AP N/AP N/AP

Changing ventilator circuits for every new patients5.00+0.00 5.00+0.00 NR

Close suction system NIA N/AP N/AP

Continuous subglottic suctioning NIA N/AP N/AP

Semi-recumbent positioning 3.25+2.06 3.77+£1.54  #ABZ2

Chlorhexidine oral rinse NA N/AP N/AP

Sedation vocation NR 3.73+x1.59 3.45+1.96

Early removal of nasal feeding tubes 'NR | 1.53+1.04 2.55+1.80

Standard precautions (gloves, hand washing, efc.) .25+3.50 | 4.37+0.61 3.82+0.98

2 Abbreviations: NA: Nurse Assistant, RN: RegistéMedse, MD: Medical Doctor, , HME: Heat-moisture bBanger
P Reason of inapplicability: NR: Not responsibility/A: Not availability
¢ Calculated based on only two strategies of stadgaecautions and semi-recumbent positioning

Table 5: Barriers to implementation of EBGs for prevention of VAP from participants’ viewpoint

Domain Barriers °

Negative personality traits
Negative attitude

Lack of Moral responsibility

Low levels of knowledge
Inappropriate personal values
Irreligiousness

Lack of time

Lack of facilities

Lack of enough supports

Weak leadership

Lack of supervision
Cos-effectiveness issu

Lack of Collaboration

Ethical issues

Complication in recommendations
Ineffective academic educations
Curriculum issues

Pos-graduation education limitatio
Economic problems

Lack of governmental support

2 This barriers extracted from the open-ended quesif questionnaire of study

Individual Factors

Organizational factors

Educational factors

Social factors

The Scores of adherence of HCWs toward EB stragdgieprevention of VAP are described in table 4.the table
indicates, Total score of self-reported adherenteHGWs to EB strategies for prevention of VAP istno
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significantly different between RAs, RNs, and MDespectively, 11.50+1.00, 13.13+1.83, and 17.1836.0
P=0.17).

As Hsieh and Shannon have described [9], The bard€implementation of EBGs for prevention of VARS
emerged by conventional content analysis of pasitis’ answers to the open-ended question. Théelmmwas
interpreted and thematic categories was emergefbws key domains including, Individual, Organizai,
educational, and social factors. The extracted dwsrand barriers of implementation of preventive@Bof VAP
are listed in the table 5.

DISCUSSION

It is well-known that HCWs play a pivotal role imgwvention of VAP. Despite numerous studies thaehaddressed
knowledge of nurses or physicians about preversirategies of VAP, there is only a few studies tiratertaken to
assess and compare knowledge of mix groups of H@Waddition, although the prolonged history of EBfar
prevention of VAP, there is not enough informatetvout level of knowledge, attitude and adherencel©fVs,
regarding VAP preventive strategies. Our resulteated that the knowledge of HCWs, including RABIsRand
MDs is not satisfying. Previous studies indicateWChave poor knowledge about EBGs for preventiodAl® [4-
6]. An important difference between findings of @tudy and other studies is that these studieslislonited to
assessment of some healthcare professionals (mainises), but our results are extended to assetsanen
comparison of more professionals (including, RABlsRand MDs). To our results, the level of knowledd our
participants was relatively poor and the pooregellef knowledge was respectively related to nuassistants,
nurses, and physicians. Poor to medium level of@dge about EBGs for prevention of VAP is a commesult
in previous studies and good level of knowledge lisss reported finding [7-10].

The cognitive factors, such as attitude and behkegsstrongly influenced by thinking, reasoning &ndwledge of
HCWs. Therefore, poor knowledge can potentiallyllEanegative attitude of healthcare professiotmaisard EBGs
of VAP and vice versa [11]. Our results is showattthe attitude of HCWs toward preventive strate@é VAP
was not very positive. The poorest scores of altitwere related to nurse assistants, and higheese@s related to
physicians, but overall score of HCWs was not iaticpositive attitude for any professions. The eission
between knowledge and attitudes was previously rexpeed and confirmed earlier [12]. Then, we spateufrom
our results that the low scores of our participaki®wledge maybe link with their low scores ofitaitie toward
preventive strategies of VAP.

Based on behavioral theories, intentions and iddii behaviors are basically determined by mangqe factors
such as knowledge, perception, and beliefs [12,A8]predicted, Likewise previous studies that destrated a
poor implementation of preventive strategies of VBWPHCWs in clinical practice, the self-reportechatknce of
our participants to preventive strategies of VAPswet high enough [12,14]. In contrast to othedis that
reported a greater adherence for nurses ratherphgsicians, our results is shown a greater noredite for
nurses rather than physicians [14]. This signifiadifference can be cause by distinct respongisliof HCWSs that
make complicated to compare the adherence of tHEs¥s together. Some of preventive strategies foP\&e not
a routine responsibilities for every HCWSs. In ththey words, some strategies of EBGs directly addpgsicians
(mainly pharmacological strategies), or nurses fiiganon-pharmacological strategies) and a few agiat are
accounted as common practice between all of HCWs s@dy analyzed level of adherence to EBGs fevgmtion
of VAP based on only two common strategies of stathgprecautions and semi-recumbent positioning hviie
common responsibilities for all HCWs. Consequentiye adherence level of our participants were difie with
reports of other studies which included other styggs in their analyses.

Adherence is a multifactorial health behavior. hder to implementation of EBGs for prevention of FAthese
factors should be recognize and take into accaamtlésigning of any preventive intervention. Evides suggest
that the maximum effectiveness of any infectiontogrprograms increase when originations of hebihaviors is
considered [15]. As mentioned before, we categdrike barriers toward implementation of EBGs fagvantion of

VAP in practice into the four key domain of indivia, organizational, social, and educational factdro

participants’ viewpoint, Individual barriers areeoof the reasons of non-adherence to preventiategies of VAP.
In this perspective, resistance from HCWs to EB@&s significantly decrease adopting evidence-basatkgies in
clinical practice. In coherent with our participgntivailable evidences suggest that these indivithehors are
powerful motivational variables and major deterrtiora of whether an intention take place into aricecor not

[15].
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Based on our participants’ viewpoint, organizatioaad social factors are another important varglleat can
potentially work as a barrier for implantation dB&s. Given that every effort to bridging the gapween EBGs
and practice should be executed through organizatiand social bed, these factors assumed as keagtinictures
for adapting any EBGs by healthcare professionk [Mlgerefore, these aspects should take into cereidon when
health decision makers, managers, and opinion teatiide to enhance adherence of HCWSs to EBGs [1].

It is well known that there is a “theory practicapd between evidence-based knowledge and routiimécal
practice [5,17]. To our participants’ perspectiamother domain of barriers of adherence to EBG®leted to
educational factors. Although clinical guidelinese aessentially designed for translation of evidelased
knowledge into clinical practice, this process stimes is problematic and source of non-adherenself.i In any
way, we can turn the barriers into facilitatorsinorease adherence to EBGs for prevention of VARUmcessful
identification and controlling of these barrier§]1

CONCLUSION

Previous studies on knowledge, attitude and adkerbehavior of HCWs regarding EBGs for preventibivaPr,
was typically focused on limited group of professidi.e., nurses or physicians) and rarely assedscampare
mixed groups of HCWSs. Our study is shown that twres of our participants (including, MDs, RNs, atls) in
three areas of knowledge, attitude and adherensenafasatisfying. Having good knowledge, positittituede, and
great adherence regarding preventive EBGs of VARHBYVs is extremely important health concern becadse
following reasons: Firstly, VAP is costly diseabatt associated with high morbidity and mortalityhiospitalized
patients. Secondly, the HCWs are key elements e¢ldpment of VAP that play an important role in toling
this complication by adherence to recommendationEBfGs. Thirdly, the HCWs are most key element of
development, planning and tailoring EBGs to uselinical practice. Lastly, the most effective, ipexsive, and
easiest way of improvement of adherence to prevemvidence-based guidelines is interventionsgetarg HCWs
who have responsibility of direct care of patigitd0,17].

Implementation of EBGs is a costly and complex psscaimed to increase adoption and adherence of HGW
evidence-based strategies in routine clinical jcaciThe human behavior is affected by numeroumbhlas which
can reinforce or inhibit a human being, to do of toodo an intention. In other word, existence axkl of some
conditions can work as a facilitator or in contrasya barrier for HCWs to adopt and adhere to EBGsse pivotal
variables are the subject of researches in sonas afeneuropsychology. The main focus of thesenseie has been
on individual factors but according to our restifisre is another influential variables such as mirgdional, social,
and educational factors which neglected in thesearehes [1,18]. Hence, these powerful factorgddmearded in
design of preventive interventions especially faryention of VAP. In this perspective, we sugghat tesearchers,
infection control nurses, health managers and iecimakers should take the potential barriers gfl@mentation
of EBGs into consideration for planning preventivierventions aimed VAP.
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