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ABSTRACT

Objective: to evaluate nursing adherence to the Ventilator-Associated Pneumonia Prevention
Bundle and the incidence rate, before and after Continuing education. Methods: a quasi-ex-
perimental, retrospective study with a total of 302 patients on mechanical ventilator admitted
to the Intensive Care Unit. Data obtained from the application of the bundle, from June 2017
to June 2018.In December 2017, a training on the infection was carried out with 48 profession-
als. Results: the mean age of patients was 62.39+17.06 years old. Appropriate measures be-
fore and after training, respectively: position of the ventilator filter 94.8% and 96.2%, p=0.074;
elevated headboard 88.4% and 94.5%, p<0.001; oral hygiene with chlorhexidine 89.5% and
98.2%, p<0.001; teeth brushing 80.8% and 96.4%, p<0.001; and cuff pressure 92.7% and 95.6%,
p=0.002. Incidence density was 7.99 for 4.28 infections/1000 ventilators per day. Conclusion:
the bundle application and education made it possible to increase adherence and decrease
infection.

Descriptors: Pneumonia, Ventilator-Associated; Intensive Care Unit; Education; Infection
Control; Patient Safety.

RESUMO

Objetivo: avaliar a adesao da enfermagem ao bundle de prevencdo a Pneumonia Associada
a Ventilacdo Mecénica e a taxa de incidéncia, antes e apds Educacao Permanente. Método:
estudo quase experimental, retrospectivo, com 302 pacientes em ventilagdo mecanica in-
ternados em Unidade de Terapia Intensiva. Dados foram obtidos da aplicacdo do bundle, de
junho de 2017 a junho de 2018. Em dezembro de 2017, realizou-se capacitagdo com 48 pro-
fissionais acerca da infec¢do. Resultados: média de idade dos pacientes 62,39+17,06 anos.
Medidas adequadas antes e apds capacitagdo, respectivamente: posicao do filtro do ventila-
dor 94,8% e 96,2%, p=0,074; cabeceira elevada 88,4% e 94,5%, p<0,001; higiene oral com clo-
rexidina 89,5% e 98,2%, p<0,001; escovagao dos dentes 80,8% e 96,4%, p<0,001; e pressdo do
cuff92,7% e 95,6%, p=0,002. A densidade de incidéncia foi de 7,99 para 4,28 infecc6es/1000
ventiladores-mecanicos dia. Concluséo: a aplicagédo do bundle e a educacao possibilitaram
aumento da adesao e diminuicdo da infeccdo.

Descritores: Pneumonia Associada a Ventilagao Mecanica; Unidades de Terapia Intensiva;
Educacéo; Controle de Infec¢bes; Segurancga do Paciente.

RESUMEN

Objetivo: evaluar la adhesiéon de la enfermeria al bundle (paquete) de prevencion de la
Neumonia Asociada a la Ventilacién Mecanica y a la tasa de incidencia, antes y después de la
Educacion Permanente. Métodos: se trata de un estudio cuasiexperimental, retrospectivo,
de 302 pacientes bajo ventilacion mecanica ingresados en una Unidad de Cuidados
Intensivos. Los datos se obtuvieron de la aplicacién del bundle, desde junio de 2017 hasta
junio de 2018. En diciembre de 2017 se realizé una capacitacion de 48 profesionales sobre
la infeccion. Resultados: la edad promedio de los pacientes era de 62.39+17.06 afos; las
medidas adecuadas antes y después de la capacitacion eran, respectivamente: posicion
del filtro del ventilador 94,8% y 96,2%, p=0,074; cabecera elevada 88,4% y 94,5%, p<0,001;
higiene bucal con clorhexidina 89,5% y 98,2%, p<0,001; cepillado de dientes 80,8% y 96,4%,
p<0,001; y presion del manguito (cuff) 92,7% y 95,6%, p=0,002. La densidad de la incidencia
era de 7,99 para 4,28 infecciones/1000 ventiladores-mecénicos dia. Conclusién: la aplicacion
del bundle y la educacién ayudaron a aumentar la adhesién y disminuir la infeccion.
Descriptores: Neumonia Asociada a la Ventilacion Mecanica; Unidades de Cuidados
Intensivos; Educacion; Control de Infecciones; Seguridad del Paciente.
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INTRODUCTION

Ventilator-Associated Pneumonia (VAP) is one of the complica-
tions related to the care of patients hospitalized in the Intensive
Care Unit (ICU), which, according to consulted authors™, exceeds
the mortality rates of other Healthcare Related Infections (HRI). VAP
is the second most frequent infection in patients admitted to the
ICU, as well as the most prevalent in patients who require invasive
respiratory support®?.The length of stay in the ICU for patients who
developed VAP is 15.7+9.1 days versus 4.9+4.9 for those who were
not affected, with mortality rates of 32% attributed to this infec-
tion®. The impact of VAP can also be seen in the length of time of
Mechanical ventilation (MV), with a difference of 14.3+15.5 days of
MV for patients who developed the infection, compared to 4.7+7.0
days of V of those without pneumonia®.

Protocols can be used to prevent HRI, such as the VAP prevention
bundle, which consists of a small grouping of the main evidence-based
multidisciplinary practices to be used in a multidisciplinary way in
Intensive Care®®, Preventive measures, when applied together, will
result in better outcomes than when implemented individually.
However, when there is any medical contraindication to apply a
certain preventive measure in the bundle, it should be considered
as performed and not as a failure to apply the protocol; thus, the
bundle is considered to be complete®. Preventive measures are
related to the drop in infection rates, reaching a reduction from 8.6
VAP/1000 ventilator days to 2.0 VAP/1000 ventilator days®. The use
of bundle to prevent VAP can contribute to reducing the number of
days inthe ICU, from 36 days to 27 days of stay®. Preventive actions
are low-cost measures that can be easily applied, such as: headboard
elevation between 30° and 45°, oral hygiene with 0.12% mouthwash
chlorhexidine, mechanical teeth brushing, endotracheal tube pres-
sure evaluation and ventilator filter position®.

For the application of the prevention bundle to be successful, in
order to lead to the reduction of VAP in the intensive care environ-
ment, the participation of nurses in the training and education of
the team in relation to the work process is essential?. It is neces-
sary to inform adherence data and incidence rates to professionals
as feedback, in order to involve the whole team in care, inducing
reflection on the care provided to critical patients, identifying what
should be improved". The encouragement of the team, through
the education process, to reorganize care by recognizing the need
for prevention and promoting quality of care, reaffirms the culture
of patient safety within the ICU"2,

In view of the results in the literature, on the need to prevent VAP
in an Intensive Care environment, observed by the relationship of
infection with the increase in the critical patient’s stay on MV, ICU
admission and hospital mortality, this study is justified to assess
how the nursing team is adhering to preventive measures for VAP,
and how the application of these preventive actions influence the
infection incidence rates in the intensive care environment.

In addition, there is the importance of engaging and encourag-
ing the team of professionals to adhere to preventive measures
and apply them to all patients on ventilator support, incorporat-
ing them in their daily care. Therefore, it is necessary to carry out
Continuing education through the articulation between teaching
and service, it is proposed to transform the context of health
practice by problematizing the work process and evidenced the
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need for change, with the participation and protagonism of the
workers involved"®. From the involvement of professionals who
provide intensive care to the patient, it is possible to analyze
which aspects of assistance should be rethought and improved
in order to provide assistance focused on safety and quality 2.

Thus, the importance of assessing the contribution of the Con-
tinuing education to prevent VAP in the ICU is observed. So, the
research question to be investigated was: how is the adherence to
preventive measures for VAP and the incidence of infection in the
intensive care environment before and after Continuing educa-
tion in the ICU? Based on this problem, we decided to individually
study each measure that composes the VAP bundle in relation to
adherence by the nursing team before and after the Continuing
education. Therefore, the intention was not to study the bundle,
but each element that composes it.

OBJECTIVE

To evaluate nursing adherence to the VAP prevention bundle
and the incidence rate, before and after conducting a Continuing
education program.

METHODS
Ethical aspects

This study was submitted and approved by the Research Ethics
Committee (REC) of the Hospital Institution. For the use of institutional
information, a Term of Commitment for the Use of Medical Record Data
was signed by the leader researcher, and the Declaration of Authoriza-
tion by the Responsible Head signed by the ICU’s lead physician. Both
documents were submitted to REC with subsequent approval for
conducting the research. All ethical norms foreseen in the Resolution
of the National Health Council number 466/2012, were followed and
met for the development of research with human beings.

Design, period and setting of study

This is a quasi-experimental study of before and after, retrospec-
tive, with a quantitative approach. It was conducted in a general
adult ICU of a large hospital in Porto Alegre/RS, Brazil, from June
2017 to June 2018.The ICU attends patients from the Unified Health
System - Sistema Unico de Satide (SUS), other health insurance and
private ones, with a capacity of 20 beds, of which 5 are isolation
box beds intended for hospitalization of patients under respira-
tory and contact precautions. We used the STROBE framework for
observational studies.

Population or sample; inclusion and exclusion criteria

Intentional sample, consisting of the records made in the
Ventilator-Associated Pneumonia Prevention Bundle of the 302
patients submitted to ventilator, admitted to the adult ICU from
June 2017 to June 2018. All records of adherence to preventive
measures applied by nursing to patients monitored while on
artificial respiratory support, by endotracheal tube or trache-
ostomy, as well as records of patients undergoing spontaneous
breathing tests were included in the study.
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Study protocol

The data regarding adherence of the nursing team to the
VAP prevention bundle were collected through the records of
the application to the 302 patients on MV, admitted to the ICU,
accounting for a total of 2698 collections. In June 2017, the ap-
plication of the preventive bundle in the ICU to patients on MV
started, verifying as appropriate the preventive measures taken
by the nursing staff, such as the position of the ventilator filter,
when above the endotracheal tube insertion or tracheostomy,
absent of dirt; headboard elevated between 30°C and 45°C when
the patient’s clinical condition allowed; oral hygiene with 0.12%
chlorhexidine and teeth brushing registered in nursing evolution
at 8am and 8pm; and cuff pressure, between 20 and 30 mmHg,
recorded in nursing evolution at 8am and 8pm. In this study, we
sought to assess adherence to measures applied by nursing. To
define the preventive measures to be contemplated in the bundle,
interdisciplinary meetings among professionals working in the
ICU were held, prior to the beginning of the use of the protocol,
listing the most important measures that were appropriate to
the context of the ICU under study.

VAP incidence density rate values were obtained from monthly
reports issued by the Hospital Infection Control Service (HICS).
Epidemiological surveillance of VAP happened through an active
search in electronic medical records, such as prognostic, labora-
tory and imaging tests. Information regarding days spent on MV,
length of stay in the ICU and hospital were collected from the
EPIMED® system. In December 2017, as a routine service of Con-
tinuing education in Health of the ICU, the training was carried
out with a total of 48 nursing professionals. The training came at
the request of the Unit’s Coordinating Nurse, due to the increasing
levels of VAP despite the application of preventive measures. It
occurred on site, lasting 20 minutes each session. The topics of
VAP diagnosis, risk factors and prevention strategies, presentation
of the bundle, situation of the team’s adherence to preventive
measures and the importance of patient safety in the ICU were
addressed through a multimedia resource. The research continued
in a second stage through the collection and evaluation of the
records of nursing adherence to the preventive measures of VAP,
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from January to June 2018. At the end of the data collection and
analysis, it was demonstrated to all ICU nursing professionals, as
feedback, adherence results and their influence on infection in
patients. Thus, the data on the application of the VAP prevention
bundle were compared before (from June to December 2017)
and after (January to June 2018) Continuing education.

Analysis of results and statistics

The analysis occurred through descriptive statistics with
relative and absolute frequencies, mean (or median), standard
deviation, minimum and maximum. For statistical analysis, we
used the Chi-square, Student’s t-test and Mann-Whitney tests. A
significance level of 5% (p<0.05) was adopted. Measures of associa-
tion Odds Ratio with 95% Cl of infection were also calculated for
the outcome of death and VAP, with the factors of length of stay
in the ICU, MV and hospital through simple logistic regression
analysis. The data were stored in an electronic spreadsheet and
the analyzes were carried out with the support of the statistical
software SPSS version 23.

RESULTS

During the period, a total of 662 patients were admitted
to the adult ICU. 302 of them required MV, submitted to 2698
applications of the VAP prevention bundle, accounting for a
total of 13490 records of preventive measures. Comparing the
patients before and after Continuing education, there was a
significant difference between the ages, (p<0.010), numerical
difference of patients with VAP, in addition to the decrease of
at least one day in MV, hospitalization in ICU and hospital as
shown in Table 1.

The general adherence of the nursing team to the elements
that compose the prevention bundle was 92.7%. Analyzing the
records considered to be adequate, there was a significant in-
crease in adherence after Continuing education, Table 2. before
the training, oral hygiene and teeth brushing had low adherence
rates 89.5% and 80.8%, respectively. After the activity, there is a
significant increase (p<0.001) for both measures.

Table 1 - Profile of patients admitted to the adult Intensive Care Unit, submitted to ventilator, before (June-December 2017) and after (January-June

2018) Continuing education, Porto Alegre, Rio Grande do Sul, Brazil, 2018

Before Continuing

After Continuing

Variable education education All the patients p value
Gender
Female 80 (47.1%) 64 (48.1%) 144 (47.5%) p=0.9461
Male 89 (52.9%) 69 (51.9%) 158 (52.5%)
Age 64.63£16.69 59.53+17.16 62.39+£17.06 p<0.010%
Days of hospitalization with MV* 9+15.6 (1-75) 8+20.76 (1-182) 9+18.03 (1-182) p=0.7398§
Days in ICU* 15+17.55(1-78) 14+22.17 (1-182) 14+19.69 (1 -182) p=0.8068
Hospitalization days* 28+28.84(2-162) 27+30.67 (2 -187) 28+29.62 (2-187) p=0.944§
Outcome
Discharge 72 (42.6%) 56 (42.1%) 128 (42.4%) p=0.9311
Death 97 (57.4%) 77 (57.9%) 174 (57.6%)
Patients with VAP 14 (8.2%) 9 (6.8%) 23 (7.6%) p=0.7951
Total of patients 169 (55.9%) 133 (44%) 302 (100%) -

Note: *presented as median=+standard deviation (min - max). tChi-square test, #Student t test and §Mann-Whitney. Ventilator-associated pneumonia (VAP); mechanical ventilator (MV); Intensive

Care Unit (ICU).
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Table 2 - Adherence and registration of the nursing team to the Ventilator-Associated Pneumonia prevention bundle before (June-December 2017) and
after (January-June 2018) Continuing education in an adult Intensive Care Unit, Porto Alegre, Rio Grande do Sul, Brazil, 2018

. Before Continuing education
Bundle preventive measures

After Continuing education

General adherence

_ n(%) n(%) p value*

n=13490 n=6735 n=6755 to the measures (%)
Filter position 1277 (94.8) 1300 (96.2) p=0.074 2577 (95.5)
Elevated headboard 1191 (88.4) 1277 (94.5) p<0.001 2468 (91.5)

Oral hygiene 1206 (89.5) 1327 (98.2) p<0.001 2533 (93.9)
Teeth brushing 1088 (80.8) 1303 (96.4) p<0.001 2391 (88.6)
Cuff pressure 1249 (92.7) 1292 (95.6) p=0.002 2541 (94.2)
Total appropriate records 6011 (89.2) 6499 (96.2) p<0.001 12510 (100)
(n=12510)

Note: *Chi-Square test.

Table 3 - Association between adherence and registration per patient of the Ventilator-Associated Pneumonia Prevention Bundle with the variables: days
spent in ventilator, in the Intensive Care Unit and hospital. Porto Alegre, Rio Grande do Sul, Brazil, 2018

Adequacy to preventive measure
Lower than % average of adherence and registration X Higher than the % average of adherence and registration

Variable Filter position Elevated headboard Oral hygiene Teeth brushing Cuff pressure
MV days 19+25.70 15+16.94 15+16.42 11+£16.02 23+18.14
(1-182)x (2-70) x (1-74)x (1-75)x (1-70)x
7+13.49 7+18.14 8+18.41 8+18.88 7+17.27
(1-75) (1-182) (1-182) (1-182) (1-182)
p<0.001* p<0.001* p=0.002* p=0.016* p<0.001*
ICU stay days 27+26.43 19.5+£19.51 18.5+18.45 17£17.76 27421.29
(2-182)x (2-82)x (1-74)x (1-80) x (1-82)x
12+15.66 12+19.28 13+£19.98 13+20.49 12+18.28
(1-280) (1-182) (1-182) (1-182) (1-182)
p<0.001* p<0.001* p=0.015*% p=0.025* p<0.001*
Hospitalization days 43+33.52 32.5+£27.21 34.5+ 30.68 31+£29.54 53.7£32.59
Hospital (8-187)x (2-124)x (2-162)x (2-162) x (2-137)x
2442717 25.5+30.41 27+29.06 26+29.57 24+27.23
(2-162) (2-187) (2-187) (2-187) (2-187)
p<0.001* p=0.010% p=0.034* p=0.065* p<0.001*

Note: presented as medianzstandard deviation (min - max), (n=302 patients). *Mann-Whitney test. Mechanical Ventilator (MV); Intensive Care Unit (ICU).

We carried out the verification of adherence and registration
of adequacy to preventive measures per patient, analyzing the
number of MV days, ICU and hospital stay days, for the average
percentage of records considered below and above the aver-
age adequacy, for all preventive measures. The cutoff values
were considered as the average percentage of adherence to the
measures based on the 2698 records per patient: position of the
ventilator filter (95.5%); elevated headboard between 30°C and
45°C (91.5%); oral hygiene with chlorhexidine 0.12% (93.9%);
teeth brushing (88.6%); and cuff pressure of the endotracheal
tube (94.2%). It is observed that the number of days on MV, ICU
and in hospital stay days obtained higher values when adherence
to preventive measures was lower than the average percentage
of adequacy observed in the records, as can be seen in Table 3.

From June 2017 to June 2018, 62.2% of the patients daily
monitored were using MV; the incidence of VAP in one year was
concentrated in 7.61%; while the mean incidence density rate for
VAP was 5.06 VAP/1000 MV-day. Comparing the incidence density
of VAP, in the first semester of 2017 - before starting the applica-
tion of the prevention bundle to critically ill patients on MV, it was
concentrated in 7.99 VAP/1000 MV-day, and in the second semester
2017 decreased to 4.28 VAP/1000 V-day. There is a decrease in the
density of the incidence of infection for the months following the
application of preventive measures, as well as after training, Figure 1.

14
13.11 < Bundle application start
12
/ \ Training
10 9.49
o—2%952
8 9.17
6 \ f/é‘gz\ A °7 5.59
VAR /A NANE
4
5 299 /
5 \ / \0/2.49 VZ“ 279 \;12
/o
0 T T X T T 1
SIS

T T T T T T T T

A & W0 W W WD W WD W
SN HHHTH TSNS

_\o(‘z \0\* ’b& ‘,Q,Q oé' QOA 6@" 4\?0 4@? @'b‘ 7,@ &'Z?\ . \ok‘e

—o— Incidence Density Rate of VAP/1000 V-day

Note: Ventilator-associated pneumonia (VAP); mechanical ventilator (MV).

Figure 1 - Incidence Density Rate of Ventilator-Associated Pneumonia
during the period of application of the preventive bundle, before (June-
December 2017) and after (January-June 2018) Continuing education in
the adult Intensive Care Unit, Porto Alegre, Rio Grande do Sul, Brazil, 2018

Analyzing the behavior for days spent on MV, in the ICU and
hospital, we verify that: each day on MV increases by 6% (OR=1.060;
95% Cl: 1.03 - 1.08; p<0.001) the chance of having VAP; each day
in ICU increases by 4.7% (OR=1.047; 95% Cl: 1.02 -1.07; p<0.001)
the chance of having VAP; and each day in the hospital increases
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by 1.7% (OR=1.017; 95% Cl: 1.01 - 1.03; p=0.004) the chance of
having VAP. we observed that having VAP increased the chance of
death by 41.5% in relation to patients without infection (OR=1.41;
95% Cl: 0.58 - 3.47; p=0.445), although the last one did not have
statistical significance.

DISCUSSION

From June 2017 to June 2018, the average incidence density
rate was 5.06 VAP/1000 MV-day, with an incidence of 7.61% new
cases, and an average use of ventilator in 62,2% per patient-day,
similar to the results found in other studies™. VAP is the most
prevalent infection in the ICU, when compared to the other
HICS@®, Mortality and days spent in the ICU for VAP are shown to
be superior to infection related to blood and vesical catheter.
MV days, ICU admission and hospital were risks for the develop-
ment of the infection. Studies highlight the impact of VAP on the
increase in days spent in the ICU, V, with the direct relationship
on mortality rates in intensive care®*,

Considering the impact of VAP on patient recovery, health
institutions have been intensely concerned in recent years to
appropriate measures that can be used effectively to reduce
ICU rates"™. Bundles, containing multidisciplinary preventive
measures to be applied together, are an excellent method of
guaranteeing safe care"®'®, The success of its implementation
to reduce infection in the ICU is described in relevance in the
international literature®'>'72), A meta-analysis published in 2018
demonstrated the reduction of VAP-related mortality after the
implementation of a preventive bundle®.

In the adult ICU, immediately after the bundle was implanted,
the density rate of VAP incidence in the ICU was 13.11 infec-
tions/1000 MV-day. After application, the rate of pneumonia
decreased in August 2017 to 5.24 infections/1000 MV-day. The
incidence density value in July 2017 was considered to be incon-
sistent with the context; it infers that due to the absence of nurses
in the Hospital Infection Control Service (HICS) in that month,
monitoring failure occurred. The same should not be considered
for the other months, which had realistic monthly observation
of patients for the development of VAP in the ICU by the HICS.
Theincidence of VAP in June 2017 exceeded that recommended
by the Municipal Coordination of Hospital Infection Control of
Porto Alegre (MCHIC), whose guidance for ICUs was to keep VAP
to a maximum of 9.6 infections/1000 MV-day®?. The National
Healthcare Safety Network recommends that hospitals keep the
VAP incidence density at 1.60/1000 MV-day®®. For subsequent
months, there was a marked decrease in the density of incidence
of infection in the adult ICU.

A study carried out between 2013 and 2015 in Egypt dem-
onstrated the impact of preventive measures to decrease VAP
rates, with a drop from 25/1000 V-day in 2013 to 6/1000 V-day
in 2015, reporting the effective influence of the bundle for
decrease in the incidence of infection among patients®?. Other
international studies report success with the application of a
package of measures to reduce VAP!">'?, However, when adopt-
ing a measurement protocol, health institutions must maintain
vigilance and records, since only applying it without adherence
audit, makes it impossible to know the team’s performance in
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adhering to preventive measures for all critical patients®. Likewise,
considering the increased VAP rates in the ICU simultaneously
with the lack of records of professionals’ adherence, make it
impossible to assess which aspect is lacking for the correct ap-
plication of practical actions and how can we think of ways to
correct it®. In this study, the general adherence to the elements
of the bundle was very satisfactory, reaching 92.7% of adequacy
for all preventive measures, similar to another study that points
to 95% adherence to all preventive actions®?.

This result is also in line with a study conducted in Saudi
Arabia, which reached 94.2% adherence after the formation of
a structured team for the prevention of VAP in the ICU, with a
drop between 2011 and 2013 from 8,6/1000 MV-day to 2.0/1000
MV-day". In the adult ICU, the team best adhered to the filter
position (95.5%) and cuff pressure (94.2%), with less adequacy
for teeth brushing (88.6%). On the other hand, in another study,
less adherence was recorded to keep the headboard elevated
(94%), but after the effective implementation of the bundle, it
increased to 99% at the end of the project®.

Some authors talk about the need for daily evaluation of the
bundle and not only monthly, with audits and feedback to the
team about their behavior towards adherence, being able to
observe the reasons for the inadequacy of practical actions,
Thus, when building the package of measures and implementing
it in the ICU, it is necessary to present it to all team members,
and to clarify its importance for the effective participation of all
professionals for the success of preventive measures and con-
sequent drop in infection rates),

Professional education, based on the changing needs observed
during care, can be a great ally for the successful implementation
of a preventive bundle, knowledge and awareness of the team,
and a consequent reduction in infection rates in the ICU%29, |n
the study, despite the decrease in the density of VAP incidence
compared to the semester prior to the adoption of the bundle
in the ICU, in the months following application to patients on
ventilator, two alarming indicators were found: simultaneously
to theincrease in the density of VAP incidence in November 2017
with 9.49/1000 MV-day, low adherence to teeth brushing and
oral hygiene was observed when compared to other preventive
measures.

Thus, the need to change this scenario was evidenced, based
on the principle that all nursing professionals should reinforce
the need and importance of the correct application of prevention
measures and its impact to reduce the VAP indicators in the ICU.
The importance of Continuing education for prevention is empha-
sized: time to assess what are the gaps in care and what should
be improved, to ensure safe and risk-free care for the patient.

When verifying non-adherence to a certain preventive mea-
sure, education is an ally, for the opportunity to initiate dialogue
and awareness of professionals about the need for prevention in
the intensive care environment'?. A study conducted in Taiwan
demonstrated the impact of educational actions with profession-
als, that after a series of educational programs, the VAP values
decreased from 2.84/1000 MV-day to 1.31/1000 MV-day; with 98%
adherence to hand hygiene for nurses (superior to doctors 97%
and physiotherapists 95%) and general adherence to all measures
in 87%. The adequacy values for cuff pressure measurements,
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oral hygiene, elevated headboard and position of the ventilator
filter were similar to those found in this study®®.

In order to education to really have an impact, continuous
supervision of the bundle is necessary for proper implementa-
tion®?”, Providing feedback about the behavior and influence of
the VAP values to the team, makes professionals feel part of the
change process and responsible for the success of the indica-
tors and the promotion of safe care. For continuous monitoring,
education, effective participation of nursing and HICS must
work together, by providing data on the team’s performance in
the applicability of actions to patients, the influence on the VAP
indexes provided by infection control and the constant training
of professionals to adapt care®.

Hospital administration must be constantly involved and
supporting the use of team protocols and education to avoid
infection, improve hospital indicators and ensure quality care for
patients®. Likewise, the importance of organizing a VAP team
is evident: multidisciplinary, with the participation of all profes-
sionals who provide assistance, in order to delimit together the
preventive measures that fit the context of their ICU, to create a
protocol sufficiently comprehensible to patients assisted and pass
it to the team of technicians and other professionals, for the suc-
cess of the measures and impact on the reduction of the HRI®29),

Limitation of the study

This study has some limitations. The impossibility of collecting
data from the Acute Physiology And Chronic Health Evaluation
(APACHE) Il occurred due to incomplete information about the
patient’s profile in the EPIMED® system. This data would make it
possible to verify the existence of any correlation among the days
of ICU stay, days spent on ventilator or in hospital for patients,
with the APACHE Il score. We can also mention the Hawthorne
Effect: due to the application of the preventive bundle, profes-
sionals, when perceiving themselves observed, may have been

Education to prevent ventilator-associated pneumonia in intensive care unit
Branco A, Lourencone EMS, Monteiro AB, Fonseca JP, Blatt CR, Caregnato RCA.

instigated to perform a certain measure, such as elevation of
the headboard that was not properly positioned at the time,
for example. The training with professionals was only one day,
although it was in all shifts, which could extend to other periods
and use other methodological forms of education.

Contributions to the area of nursing, health or public policy

We verified the importance of engaging the nursing team to
awareness of preventive measures, in order to reduce infection
rates and promote the safety of critical patients. We believe that
this study provides the opportunity to carry out other subsequent
studies for VAP, such as a complete evaluation of the bundle with
audits for the preventive measures of all professionals; use of
other learning modalities; as well as raising the economic costs
between expenses for application of the prevention protocol
and for treatment of the infection, reinforcing the importance
of the tool.

CONCLUSION

Through continuous surveillance of VAP prevention measures
and Continuing education with all nursing professionals in the ICU,
there was an increase in adherence to preventive measures right
after training, with the concomitant numerical decrease in the inci-
dence of VAP and a reduction incidence density rate/1000 MV-day.

Through Continuing education, it is possible to associate health
education with the workplace as a setting and professionals as ac-
tive participants in change actions. In association, the importance
of daily feedback with the team on the behavior for adherence to
preventive measures is observed, enabling the daily reflection of
the assistance provided by the professionals, for changes in practice
in favor of the safety of the assisted patient. The bundle proved to
be an important tool that should be incorporated daily in care, for
the promotion of critical patient safety in the ICU.
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