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Abstract

Background: Ventilator-associated pneumonia (VAP) is one @f thost serious hospital-acquired pneumonia
in intensive care units (ICUs).

Objective: This study aimed to determine the ICU nurses’ Kedge and implementation of evidence-based
practices for the prevention of VAP.

Method: The data of this descriptive study was collectetivben February 28 and June 30, 2017, in the
departments of internal medicine ICU, anesthesla, I@uimonary ICU of one university and two trainiagd
research hospitals in Izmir, Turkey. The study udeld 102 nurses with at least six months or morek wo
experience in the ICU and full responsibility intipat care. Three data sheets were used to calletet
Identification Form for ICU Nurses, Questionnaile fEvidence-Based Practices in Preventing VAP, and
Questionnaire for Nursing Practices. Data wereectdld by face-to-face interview method.

Results: The most commonly known practices recommendedhi®mprevention of VAP were the selection of
orotracheal method for intubation (87.3%) and tlse vf heat—moisture exchangers for humidity control
(84.3%); the least known recommended practices weeeuse of kinetic beds (51.0%) and the use of
endotracheal tubes with extra lumen for the adpmadf subglottic secretions (52.9%). The most camin
implemented recommendations were hand hygiene ¥938.0sing heat—moisture exchangers (100.0%), and
maintaining the head height of the patients at 3@dgrees (98.0%) when there is no contraindicatianleast
commonly implemented recommendation was gettinginated for seasonal influenza (57.8%).

Conclusion: The study found that the ICU nurses had insufficknowledge about the use of kinetic beds, the
use of endotracheal tubes with extra lumen forraipn of subglottic secretions, and getting seakoriluenza
vaccination for the prevention of VAP.
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Introduction ICUs. VAP has been defined as pneumonia that

Hospital-acquired pneumonia (HAP) stems from thgevelops 48 hours after the intubation in a patrema

factors related to the hospital environment andnie Underwent invasive mechanical ventilation. VAP

o ; results in prolonged mechanical ventilation and
of the significant health problems y\/_orIdW|de "’?'“9."“ hospital stay and increased healthcare cost and has
preventable. Annually, 1.7 million hospitalized

; X o .
patients develop infections related to the heafthca mortality of 8.1-31.9% (Keyt et al., 2014; Solak

. . .Grassie et al., 2016). Approximately 90% of
and more than 98,000 of these patients die acaprdi . ; . ] .
to data from the United States Center for Diseadaieumonia developed in ICUs is observed in patients

Prevention and Control (CDC) (Hague et al., 2018 _nder mechanical ventilation. The risk of develgpin

. : . . AP is 6 to 21 times higher in patients intubated f
Intensive care units (ICUs) are high-risk areas for .
i : i . 7 more than 24 hours compared to others, and the risk
serious infections. Ventilator-associated pneumonia . ! . e
. . . . - INcreases with the duration of mechanical venttati
(VAP) is one of the most serious HAP infections in
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increases (Kapucu & Ozden, 2014). Risk factorEthical considerations. The study commenced
related to the development of VAP can be classifiefbllowing the approvals from the local ethics
as preventable (supine position, enteral nutritiorgommittee and written permissions from hospital
inadequate subglottic aspiration) or non-preveetabhdministrations, the General Secretariat of theliPub
risk factors (age, gender, underlying diseases$jospitals, and the university administrations.
(Kapucu & Ozden, 2014). Preventing thelnformed consent was obtained from the nurses
development of VAP by controlling preventable riskparticipating in the study.

factors is much more cost-effective than treatnoént Data analysis: The data were analyzed in SPSS 21.0
the disease. Studies have reported that the inmédder(SPSS Inc., Chicago, USA). The data were presented
of VAP is reduced through the precautions suggested a number, percentage, mean, standard deviation,
by the related guidelines (Kapucu & Ozden, 2014nedian, maximum, and minimum values.
Pe’rez-Granda et al., 2013). Nosocomial infec'[ion,§esu|ts

that lead to the development of VAP have been

reported to be associated with inappropriate presti Of the participants, 83.3% were female, and 66.7%
in hand hygiene, oral care, and aspiration. Itfeen had a bachelor's degree. The mean age was 32.5 +5.8

indicated that the main reason for the developroént Y&ars, mean work experience was 9.1 +5.8 years, and
VAP is healthcare professionals’ lack of knowledg@Verage work experience in the ICU was 4.7 £3.5
about and insufficient compliance with theY&ars. Of the nurses, 56.9% did not participatarin

recommendations in related guidelines. ICU nursé§V training program. Nurses' responses to question
play a key role in the implementation of evidence@bout the recommendauons for th_e prevention of VAP
based practices recommended by the guidelines f§f™® presented in Table 1. Practices implemented by
the prevention of VAP (Augustyn, 2007; Meherali efh® ICU nurses were presented in Table 2. Among

al., 2011; Salahuddin et al., 2004). This studyeaim evidence-based practices recommended for the
to determine the ICU nurses knowledge andrevention of VAP, 87.3% of the nurses knew that th

implementation  of  evidence-based practicegrotracheal method shoul_d be used .for intubatipn,
recommended by the guidelines for the prevention &6-7% knew about the period of changing mechanical
VAP. ventilator circuits, 84.3% knew that heat-moisture

exchangers should be used for humidity control,
Materials and Methods: The universe of this 6579% knew about the period of changing the
descriptive cross-sectional study consisted of esirshumidifiers, 65.7% knew that closed aspiration
working in the internal medicine ICU, anesthesi®)JC systems should be used, 71.6% knew about the period
and pulmonary ICU of one university and two train of changing the aspiration systems, 52.9% knew that
and research hospitals in Izmir between February Zhdotracheal tubes with extra lumen should be used
and June 30, 2017. The sample of the study codsist®r aspiration of subglottic secretions, 51.0% knew
of 102 nurses who had full responsibility in patienthat kinetic beds were recommended, 67.6% knew
care and had work experience of at least six manthsthat ~ semi-recumbent  patient  position  was
ICU. recommended, and 73.5% knew that oral antiseptics
Data collection tools: Three data sheets were used t@ith chlorhexidine were recommended for oral care
collect data: Identification Form for ICU Nurses(Taple 1).

(IFN), Questionnaire for Evidence-Based Practices i 0 N
Preventing VAP (QVAP), and Questionnaire forlThe study found that 98.0% of nurses maintained

. 0 ; . !
Nursing Practices (QNP). These questionnaires Wepgnd hygiene, 96.1% aspirated subglottic secretions

prepared by the researchers based on the dataeépoFegmarly’ 71.6% did not change mechanical veutilat

) ) p . .
in previous studies on nurses’ knowledge anawcmts routinely, 97.1% discharged the fluid

mlementaon of evidence-based pracices for UECUTLAIE 1 1 eati et eyt
prevention of VAP (Augustyn, 2007; Kapucu &

B o e & e 0, gl Wi s vlr ot
et al, 2013; Labeau et al., 2007). Two faculty ’ 70 g

members and two ICU nurses were consulted ggstead of heated humidifiers, 94.1% used sterile
catheters at all times for patients undergoing open

evaluate the clarity of the forms; the forms werg .~ ~ L

revised and finalize)(lzl per their recommendationSaDaaSp'rat'on’ 95.1% maintained the endotracheal tube
0,

were collected by face-to-face interview method an uft pressure above 20 Cr.Eﬂ’ 98.0% ensured that

each interview lasted 15-20 minutes. The IFN/|€ Patients had ahea_d h§|ght 0f 30-45 degreessinl

consisted of 10 items and recorded the descriptivréere was a contraindication, 81.4% preferred ahter

.nutrition, 88.2% used chlorhexidine solution for
data for the nurses such as age, gender, graduation

work experience. weeklv work hours. The QVAF,!:Jatient’s oral care, 93.1% cleaned the tracheostomy

consisteg of 10 itéms angrecorded nur;ses’ knoveled toma with saline solution and dried with a sterile
o i )

of the guidelines for the prevention of VAP. The BN :ggiigt?;:('?gb?eﬁz)dld not have seasonal influenza

consisted of 13 items and recorded nurses’ prax:tic¥ ’

to prevent the development of VAP.
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Table 1.Nurses' responses to questions about the recommetigas for the prevention

of VAP. Answer
Question about the prevention of VAR(select one) (%)
1. Selection of endotracheal intubation method
Orotracheal intubation method is recommended 87.3*
Nasotracheal intubation is recommended 121
Both methods are recommended 0.6
| do not know 0
2. Mechanical ventilator circuit change
Change is recommended every 48 hours 21.1
Change is recommended every 72 hours 7.3
Change is recommended for each new patient (n¢inedy) 66.7*
| do not know 4.9
3. Humidifier use
Heated humidifiers are recommended 10.1
Heat-moisture exchangers are recommended 84.3*
Both are recommended. 5.6
| do not know 0
4. Humidifier change
Change is recommended every 48 hours 65.7
Change is recommended every 72 hours 12.8
Change is recommended every week 20.8*
| do not know 0.7
5. Selection of the aspiration system
Open aspiration system is recommended 3.1
Closed aspiration system is recommended 65.7*
Both methods are recommended 25.3
| do not know 5.9
6. Aspiration system change
Daily change is recommended 71.6
Weekly change is recommended 171
Change is recommended for each new patient 11.3*
| do not know 0
7. Use of endotracheal tubes with extra lumenHeraspiration of subglottic secretions
Use of these endotracheal tubes reduces the dewvetapf VAP 52.9*
Use of these endotracheal tubes increases theogereht of VAP 5.7
Use of these endotracheal tubes does not affeciethelopment of VAP 27.8
| do not know 13.6
8. Selection of patient bed
Kinetic beds increase the development of VAP 12.3
Kinetic beds reduce the development of VAP 51.0*
Kinetic beds do not affect the development of VAP 21.9
| do not know 14.8
9. Patient position
The supine position is recommended 2.4
Semi-recumbent position (30-45 degrees) is recondetn 67.6*
The patient position does not affect the develogroéN AP 12.4
| do not know 17.6
10. Use of oral antiseptics with chlorhexidine éoal care
Use of this solution reduces the development of VAP 73.5*
Use of this solution increases the developmentARV 4.7
The effect of this solution on the development éfP/is not known 21.3
| do not know 0.5

*Correct answer
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Table 2.Practices implemented by ICU nurses.

Practice Right Wrong
(%) (%)

1. Ensuring hand hygiene (in and out of the ICUfple= and after drug preparation98.0 2.0
before and after all invasive procedures, etc.)

2. Ensuring regular aspiration of subglottic séoret 96.1 3.9
3. Routine change of mechanical ventilator circaitsregular intervals in absence 07¥1.6 28.4
visible contamination or mechanical dysfunction

4. Ensuring the regular discharge of liquid acclated in the breathing circuits 97.1 2.9
5. Use of sterile water in humidifier containerst adding water to humidifier containers81.4 18.6
6. Use of heat-moisture exchangers instead of tdatmidifiers 100.0 0

7. Use of a new sterile catheter for each aspiratigpatients undergoing open aspiratio4.1 5.9
8. Maintaining the endotracheal tube cuff pressitrave 20 cmpD 95.1 4.9

9. Maintaining the head height of each patient @hanical ventilation support at 30-498.0 2.0
degrees unless there are any contraindications

10. Preferring enteral nutrition over parenterdtitian 81.4 8.6

11. The use of chlorhexidine solution in the oratecof the patient in mechanicaB8.2 11.8
ventilation support

12. In tracheostomy stoma care, wiping stoma cifeuamce with saline solution and93.1 6.9

drying with sterile gauze

13. Getting a seasonal influenza vaccine every year 42.2 57.8
Discussion Guidelines recommend the use of a closed aspiration

This study investigated the ICU nurses’ knowledggyStem and changing the aspiration system for each

and impiementation of evidence-based practic new patient or as clinically needed (Dodek et al.,

recommended for the prevention of VAP. NurseseZ%04)' However, the majority of the nurses in this

level of knowledge and execution of thestudy indicated that daily change of closed aspinat

I 0,
recommended practices was above the intermediefh%StemS is recommended (71.6%). Results suggest

level. The majority of nurses were found to hawv at there is also a need for training on this achjA
knoWIedge of Jthey recommendations related the %revious study found that the ICU nurses had thstle
selection  of endotracheal  intubation  method, knowledge about mechanical ventilator circuit cteang

mechanical ventilator circuit change, humidifier use (17.3%), humidifier change (3.8%), and aspiration
selection of the aspiration system, selection of patient systems change (13.5%) (Bagheri-Nesami & Amiri,

bed. Use of endotracheal tubes with extra lumen for 2014). These findings were in line with the resolts
o ; ) . our study.
the aspiration of subglottic secretions, patient
position, and use of oral antiseptics with The study found that the majority of ICU nurses
chlorhexidine for oral care. On the contrary, previous performed the recommended practices to prevent the
studies have found nurses to have a lower level development of VAP during the care process.
knowledge on the subject (Al-Sayaghi, 2014; Hassanowever, 57.8% of the nurses had not been
& Wahsheh, 2017; Ozen & Armutcu, 2018; Blot et alyaccinated for seasonal influenza; awareness about
2007). the necessity of vaccination was found to be
- - insufficient. Influenza-associated pneumonia is an
Although guidelines recommend humidifiers to be%portant cause of mortality and morbidity, and

o 0
changed weekly or as .cll|r.1|cally needed, 65.7% 0 easonal vaccination has been shown to reducedelat
nurses thought that humidifiers were recommended

ortality and morbidity. Influenza vaccination was
?Bel Oiha(:tge;jl ev%yo%S hl%JLsz. r:rlljrzeztucijr)]/ d?c);tilgt ﬁ:a?reported to contribute to the prevention of pneuigon

humidifier changes should be done every 48 hour herefore, ~seasonal influenza = vaccination is
9 . y < Fecommended especially for individuals aged 65s/ear
Rello et al. (Rello et al., 2002) and Ricart et(Ricart

and over, immunosuppressed patients, individuals
et al, 2003) reported that nurses often chang%vd;[h a chronic disease, and patients with extended

humidifier daily. In another study conducted wi@U hospital stay (Tessmer et al., 2011). In addition,

nurses from 22 European countries, it was fount thafI . hould be admini d health
only 21% of nurses knew that humidifier changeIn uenzalvaCC|r:je; S r(])u ith e administered to healt
should be done weekly (Labeau et al., 2008). T%srsonne providing health care services to patient

results from our study and previous studie apucu & Ozden, 2014). It was reported that

consistently suagest that there is a need forit@in easonal influenza vaccine has a significant rokheé
about this é’ubjegc% g protection of health personnel and prevention of
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nosocomial infections transmitted through theédassan, Z.M., & Wahsheh, M.A. (2017). Knowledge
personnel. level of nurses in Jordan on ventilator-associated
pneumonia and preventive measures. Nurs Crit
Care, 22: 125-32.

The findings of this study were in line with thdsem Kapucu, S., & Ozden, G. (2017) Nursing
previous studies and indicated that the ICU nunseks interventions to prevent ventilator-associated
inadequate knowledge about the recommendations for pneumonia in ICUs. Konuralp Medical Journal,
the prevention of VAP. VAP is a preventable 9(1):35-40.

condition that has a significant impact on monalit Kapucu, S., & Ozden, G. (2014) Ventilator assodate
and morbidity. Together with other healthcare pneumonia and nursing care. Journal of Hacettepe
professionals, nurses play a key role in preventing University Faculty of Nursing, 99-110.

VAP. The majority of the recommended practices teyt, H., Faverio, F., & Restrepo, M.l. (2014)
prevent the development of VAP are a part of rautin ~ Prevention of ventilator-associated pneumonia in
nursing care. It is necessary to train healthcare the intensive care unit: A review of the clinically
workers to maintain effective infection control relevant recent advancements. Indian J Medres,
programs in healthcare institutions. The training 139: 814-821.

programs for the prevention of VAP should includd-abeau, S., Vandijck, D.M., Claes, B., Van Aken, P.
ICU nurses. Training sessions should emphasize the & Blot, S.I. (2007) Critical care nurses’
areas where nurses were found to have inadequate knowledge of evidence based guidelines for
knowledge such as the recommendations related to preventing ventilator-associated pneumonia: An
changing the humidifiers and closed aspiration evaluation questionnaire. American Journal Of
systems or having seasonal influenza vaccination. Critical Care, 16(4): 371-377.

Training programs should incorporate currentabeau, S., Vandijck, D., Rello, J., Adam, S., Rosa
research including evidence-based practices and A., Wenisch, C., Backman, C., Agbaht, K.,
should be repeated at regular intervals; the Csomos, A., Seha, M., Dimopoulos, G.,
effectiveness of training programs and their impact Vandewoude, K.H., & Blot, S. (2008) Evidence-
the implementation of recommendations should also based guidelines for the prevention of ventilator-

Conclusion

be evaluated associated pneumonia: results of a knowledge test
among European intensive care nurses. J Hosp
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