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Abstract

Introduction: This study was conducted in order to evaluate the adaptation control onVAP prevention
bundle adaptationcontrol in terms of VAP speed, length of stay at hospital and adaptation of healthcare staff
to bundle application.

Method: The data of the study, which was conducted in cross sectional pattern on controlled and
uncontrolled groups for ten months each, was gathered via Introductory Features Form, VAP Prevention
Bundle Application List and VAP Prevention Bundle Control List. Gathered data was presented in numbers,
percentages, averages and standard deviations. The data was analyzed via chi square test, Mann-Whitney U
and Kruskal-Wallis tests.

Results: It was found out that the length of stay at hospital for controlled group (X=11.41£12.29) is fairly
shorter than of uncontrolled group (X=31.41£36.41); and it was also found out that, in comparison with the
controlled group (4.7%) the VAP development rate is higher with the uncontrolled group (19.6%) and the
difference in percentages is statistically meaningful. With the uncontrolled group the VAP speed is measured
as 7.12 ventilator days while the time is 4.14 with the controlled group; and difference in time spent on
mechanical ventilator is found to be statistically highly meaningful. In this study, it was found out that the
adaptation rate of doctors and nurses working at ICUs to ventilator bundle are 69.89%.

Conclusion: In accordance with the gathered data, it was determined that, controlled and uncontrolled
groups have similar characteristics in terms of introductory features; although the adaptation rate with
controlled group is lower than the average numbers in literature, while the VAP rate and speed is higher with
the uncontrolled group, these numbers decrease to statistically meaningful levels with the controlled group.
In our study it was observed that, in comparison with the uncontrolled group, the length of time spent at
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hospital and on mechanical ventilator is statistically shorter with the controlled group.

Introduction

Ventilator-associated pneumonia (VAP), which is defined as
pneumonia that occurs within 48 hours after intubation with
patients, who did not have pneumonia prior to intubation, receiving
mechanical ventilation during the intubation, increases risk of
mortality, days spent on mechanical ventilator, length of time spent
at hospital and cost of care in critically ill patients [1-3]. VAP is a
complicated condition in terms of diagnosis and treatment, and it is
also a priority condition that should be prevented in clinical settings
[4,5]. For this reason, prevention of VAP in ICUs is considered as
an important practice for patient safety and an indication of health
care quality. The incidence rate of VAP varies according to the type of
ICUs, hospital and country. The Centers for Disease Prevention and
Control-CDC 2018 has determined the VAP rates as 6 to 13.3/103
ventilator days in adult intensive care units, 7.3 to 103 ventilator days
in internal ICUs, and 13.2 to 103 ventilator days in surgical intensive
care units. In our country, in National Hospital Infection Surveillance
Web of Department of Health’s 2014 report, the VAP number is
calculated as 3467 and 7.6% in 456956 mechanical ventilator days in
anesthesiology - reanimation ICUs [6].

In spite of the guidelines developed recent years, VAP development
in ICUs is still a serious issue [7] and extra financial and clinical
charge originated by VAP development is an indisputable fact [5].
Nevertheless, it is to our knowledge that only the half of the patients
staying at intensive care units are administered with clinically proven,
up-to-date VAP preventive treatment [8]. On the other hand, Institute

for Healthcare Improvement (IHI) reports that applying only one
proven method is not enough to prevent hospital infections, in
accordance with recently carried out studies. Therefore, in order to
achieve the goals of care and to increase adaptationin standardized
applications, the term “care bundle” was put forward in terms of
idealized regulations in ICUs. In this manner, idealized ICUs are
parts of healthcare institutions which bring VAP risk preventive
measurements to forefront [1]. Because, decreasing VAP incidence
ratio in intensive care units is regarded as a significant indicator
of quality in terms patient safety [5]. In order to get this objective,
following strategies such as team work under IHI Ventilator
Bundle Guidelines, coordinated multi-discipliner patient visits,
determination of daily goals, administration of scientifically proven
treatment techniques and removing the mechanical ventilators as
soon as possible, many health institutes aim to achieve significant
decrease in VAP incidence speed [9].
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In accordance with scientifically proven clinical application
guidelines, ventilator bundles contribute to the best healthcare service
available [1]. Ventilator bundles are groups of approaches which can
contribute to recovery process of patients when they are administered
on their own, but these approaches bring a lot more success when
administered as a whole [1,10]. According to IHI guideline, ventilator
bundle must be designed by a multi-discipliner team, and the bundle
must be as small and efficient as possible. Ventilator bundle must
consist of 3 to 5 scientifically proven applied and preventive paces,
each should be able to applied on its own and each must be able to
contribute to quality of scientifically proven care method [1,10,11]. In
the 100.000 Lives (2006) campaign of IHI, it was reported that VAP
did not develop on patients of controlled groups who were staying at
14 different hospitals and administered with ventilator bundles [1]. In
their VAP Prevention Guideline (2006), IHI recommended the four
approaches of mechanical ventilator bundle as: elevation of bedhead
around 30-45°, daily sedation check and fast extubation, peptic ulcer
prophylaxis and deep vein thrombosis; in 2010, included daily oral
care with chlorhexidine to the list; and in 2012 updated the ventilator
bundle to its current form [1,10].

In the literature, there are numerous international [4,12-17] and
national [18-20] studies which were carried out in order to find out
the efficiency of application of ventilator bundle on VAP development
speed. In these studies, it was proven that it is possible to decrease the
VAP development speed significantly and it is even possible to fully
prevent VAP development via application of ventilator bundle. In our
country, there are two proficiency and a PhD thesis which focus on
the issue [18-20]. Yildiz [18] evaluated adaptation of anesthesiology
and neurology ICUs staff to 5 approaches ventilator bundle which
was updated by IHI in 2012. In Yildiz’s study, it was found out that
full adaptation to updated ventilator bundle was 30.5%, VAP did
not develop with patients of full adaptation and there is statistically
significant correlation between ventilator bundle adaptationand
VAP development [18]. In another study, which was carried out
by Sungur [19] in order to find out the success of eight approaches
ventilator bundle that applies elevation of bedhead around 30-45°,
endotracheal pressure of 20-25 cmH, O, subglottic aspiration, closed
system aspiration, chlorhexidine oral care, sedation pause, deep vein
thrombosis prophylaxis and peptic ulcer prophylaxis, it was found out
that no significant decrease in VAP surveillance was observed prior to
and during the application of ventilator bundle. In a study carried out
by Kilingalp [20], it was found out that, with 92.3% adaptation to nine
approach ventilator bundle (peptic ulcer and deep vein thrombosis
prophylaxis, elevation of bedhead, subglottic aspiration, oral care,
removal of ventilator, aseptic application of aspiration, monitoring
of cuff pressure, cleaning the ventilator parts/prevention of liquid
accumulation) VAP speed dropped from 14.7/103 days to 3.28/103
days.

Aim of the ventilation bundles is practicing clinically proven
application guidelines, standardization of care techniques and
enhancing healthcare approaches. In the literature there are numerous
studies thatare conducted in order to find out effects of ventilator bundle
applications on VAP speed, and the approaches and their numbers
differ in accordance with the studies which are mainly carried out by
single disciplines [19-26]. Contrary to these mono-discipliner studies,
our study was conducted on controlled and uncontrolled groups for
10 months for each by a multi-discipliner team of anesthesiologists,
specialists, medical students, nurses, infectious diseases specialists
and nurses, academicians and clinic nurses. With our study, we
believe that we have contributed to decreasing VAP incidence ratio

significantly in the intensive care unit where we conducted our study,
shortening the time spent on mechanical ventilator and at hospital,
including VAP prevention bundle into the standardized procedures
of the institution, and increasing the awareness level of the team,
which have conducted the study, on significance of ventilator bundle
application.

Objective

This study was conducted in order to evaluate the adaptation of
VAP prevention bundle adaptation control in terms of VAP speed,
length of stay at hospital and adaptation of healthcare staff to bundle
application.

Material and Method
Type of the study

The study is of cross-sectional pattern.
Population and sample

Sample of this study, which was conducted in cross-sectional
pattern on controlled and uncontrolled groups for ten months each,
includes 94 patients (Uncontrolled group: 51; Controlled group: 43)
whose medical needs correspond to aims of the study and willingly
took part or allowed to take part in it, and stayed at Intensive Care
Unit of Anesthesiology and Reanimation Department of a university
hospital from 01.05.2016 to 01.01.2018.

Inclusion criteria

Patients, who (1) are staying at intensive care unit, (2) are 18 or
over, (3) stayed at intensive care unit for 48 hours or longer and
intubated with mechanical ventilator, (4) were intubated in another
service, observed less than 24 hours and transferred to intensive care
unit, were included into the study.

Exclusion criteria

Patients, who (1) were diagnosed with pneumonia while
hospitalization or transfer to intensive care unit, or were diagnosed
with pneumonia longer than 48 hours ago, (2) had oral surgery, (3)
are bleeding, can not take antithrombotic treatment and can not
be moved, (4) have depressed immune system, currently taking
chemotherapeutic agents as immune-suppressive medication or took
them within past 30 days, were excluded from the study.

Data Collection Tools

In order to gather data, (1) Introductory Features Form, (2) VAP
Prevention Bundle Application List which was designed in accordance
with the current literature [4,12-20, 24]and (3) VAP Prevention
Bundle Control List were utilized.

Introductory Features Form: This form consists of 11 questions
including patient’s and companion’s first names and family names,
age, gender, diagnosis, date of hospitalization, administration date
of mechanical ventilation, respiratory condition, date of discharge,
number of days spent at hospital, length of time on mechanical
ventilation, former clinic and reason of hospitalization.
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VAP Prevention Bundle Application List (VAP-PBAL): This list,
which is applied to controlled group patients, consists of a chart of
31 days and four questions as follows: first name and family name of
the patient, bed number, VAP situation and if developed on which
day of the ventilation did the VAP occur. The chart is a medium of
documentation which is filled by clinical specialists and nurses for
each shift in accordance and adaptation with approaches included
into the ventilator bundle.

VAP Prevention Bundle Control List (VAP-PBCL): This list was
designed in order to check the adaptation of doctors and nurses to
ventilator bundle. The list consists of three parts containing first and
family name of the patient, bed number and control date, and a chart
application condition of ventilation bundle in accordance with 08-
16, 16-24 and 24-08 shifts. The chart is a medium of documentation
which is filled by chief doctor and nurse of the department together at
08:30 - 09:00 in the morning after 24 hours of ventilator application.

Application of the study

This study was carried out on controlled and uncontrolled phases
for 10 months each. On the first phase, routine applications were
carried out in the clinic for ten months. As the routine application,
11 approaches VAP prevention bundle was utilized, which was
recommended by infections control committee of the institution.
The approaches included in the routine bundle are (1) disinfection of
hands before contact with the patient, (2) elevation of bedhead around
30-45°, (3) monitoring of cuff pressure, (4) cleaning the ventilator/
prevention of liquid accumulation, (5) evaluation of aspiration
requirements and aspiring the patient with aseptic technique, (6)
removing the ventilator, (7) oral care for three times at least, (8)
avoiding unplanned ex-tubation and re-intubations, (9) peptic ulcer
prophylaxis, (10) deep vein thrombosis prophylaxis, (11) and daily
sedation pause. At this phase of the study, doctors and nurses were
not inspected but utilizing the identifier form only records were
gathered which contains data about VAP development situation, and
if developed on which day of the ventilation it occurred.

The second part of the study includes the ten months controlled
phase. At this phase, the routine ventilation bundle was reevaluated
by study team and redesigned in compliance with THI’s updated VAP
Prevention Guidelines of 2012. The redesigned ventilator bundle
consists of 5 approaches; (1) elevation of bedhead around 30-450, (2)
evaluation of daily sedation, (3) peptic ulcer prophylaxis, (4) deep vein
thrombosis prophylaxis and (5) daily oral care with chlorhexidine.
While all VAP preventive approaches were continued to be applied
on routine in uncontrolled phase, the 5 approaches corresponding
to study approaches were carried out under control. For this reason,
before the initiation of the study, doctors and nurses working at ICU
were informed at a briefing about the approaches that are included in
the re-designed ventilator bundle. This briefing was done again when
a new staff is included into the ICU team or when was needed.

VAP-PBAL forms were filled in by doctors and nurses who are
giving the routine care and treatment to the patients in intensive
care unit at each shift (08.00-16:00, 16.00-24.00, 24.00-08.00). VAP-
PBCL forms were filled in by chief the doctor and nurse in charge
of evaluation of the study at 08.30-09.00 upon visiting the patients
included into the study after checking the VAP-PBAL forms.

VAP development conditions data and the day of VAP beginning
of patients who were observed during controlled and uncontrolled
phases, was gathered from Hospital Infection Control Committee

records. The pneumonia that occurred with patients who were
mechanically ventilated with intubation for longer than 48 hours
in intensive care unit, diagnosed by infectious diseases specialist
of research team according to clinical, laboratory and radiological
symptoms.

Ethics of the Study

Before the initiation of the study, Sivas Cumhuriyet University,
Faculty of Medicine’s Clinical Studies Ethics Committee’s approval
(Resolution Number: 2016-12/17) was taken and written permission
of Sivas Cumhuriyet University, Healthcare Research Hospital’s
Anesthesiology and Reanimation Department’s Intensive Care Unit,
was taken. Upon informing the participant patients and their relatives,
and taking written permission form from them, the data was gathered
by research team. The patients and their relatives were informed that,
participating to the study is totally up to them, their names will be
written on data gathering forms but their personal information will
only be used in this study and will stay classified.

Evaluation of the Data

Gathered data was evaluated through SPSS 22 software and it was
presented in numbers, percentages, averages and standard deviations.
The data was analyzed via Kolmogorov Smirnov test and it was
determined that the data does not correspond to standard range. For
this reason, in order to match the non-parametric test assumptions,
chi square test, Mann-Whitney U and Kruskal Wallis tests were
utilized. Margin of error (a) was 005.

Introductory Uncontrolled Controlled Test and
Features Group (n=51) Group (n=43) p value
Age X=70.41%+15.63 X=69.51%18.18 X*'=37.79
(min: 17, max:95) | (min: 23, max:89) | p=0.696
n (%) n(%)
Gender
Female 20 (39.2) 10 (23.3) X2=2.75
Male 31 (60.8) 33 (76.7) p=0.098
Diagnosis
Respiratory 34 (66.7) 26 (60.5) X?=0.38
Insufficiency ** p=0.533
Other* *(ABY, | 48 (94.16) 40 (93.07)
COLD, HT,...)
Previous Clinic
Emergency 16 (37.2) 19 (37.3) X?=3.17
Intra-Hospital | 26 (60.5) 26 (51.0) p=0.205
Clinics
Intra-hospital 6(11.8) 1(2.3)
ICU
Reason of Hospitalization
Trauma 4(7.8) 4(9.3) X?=3.43
p=0.488
Postop 7 (13.7) 7 (16.3)
Internal 40 (78.4) 32 (74.4)
Diseases
Table 1: Distribution of controlled and uncontrolled group patients
according to introductory features.
*X?= Chi-square

\** Multiple diagnosis may fall to single patient )
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Findings

It was determined that average age of the patients of uncontrolled
group was X=70.41+15.63, 60.8% were males and 66.7% of them
were diagnosed with respiratory insufficiency. It was also seen that
51% of the patients of this group were transferred from other clinics
and 78.4% of them were hospitalized due to internal diseases. Average
age of the patients in the controlled group was X=69.51+18.18,
76.7% of them were males and 60.5% of them were diagnosed with
respiratory insufficiency. 60.5% of this group were transferred from
other departments and 74.4% of them were hospitalized because of
internal diseases. In terms of introductory features, there was no
statistically meaningful difference between groups and participants of
both groups had similar characteristics (p>0.05).

It was found out that, in comparison with the patients of
uncontrolled group (X=31.41%36.41), the average days of stay
(X=11.41£12.29,) for the patients of controlled group, the difference
was statistically highly meaningful (p=0.001). The number of days
spent on mechanical ventilation by uncontrolled and controlled
groups were X=27.52+34.03, X=11.20+12.34 respectively and the
difference was statistically meaningful (p=0.013). While the VAP
development percentage was 4.7% for the controlled group, the
rate was 19.6% for the controlled group and the difference between
groups was highly meaningful in statistical terms (p=0.035). With the
uncontrolled group while the number of VAP development days on
mechanical ventilation was 7.12, it was 4.14 days for the controlled
group and the difference is found to be statistically very meaningful
(p=0.001) (Table 2).

When we analyze application of the ventilator bundle approaches
according to shifts; it was seen that doctors and nurses elevated the
bedhead around 30°-45° and did daily oral care with chlorhexidine

without 100% adaptation. Daily sedation evaluation and peptic ulcer
prophylaxis approaches were conducted at a rate of 100% at 08.00-
16.00 shift but the rate decreased at other shifts. The least followed
ventilator bundle approach was deep vein thrombosis prophylaxis
and the application rates for 08.00-16.00, 16.00-24.00 and 24.00-08.00
were 97.7%, 14% and 7% respectively (Table 3).

In our study, it was found out that the adaptation level of doctors
and nurses working in intensive care unit at 08.00-16.00, 16.00-24.00
and 24.00-08.00 is 99.54%, 65.02% and 45.12% respectively. The
adaptation rate of ICU staft was 100% for elevation of the bedhead
around 30°-45°, and daily oral care with chlorhexidine; and adaptation
rates for daily sedation evaluation approach, peptic ulcer prophylaxis
approach and deep vein thrombosis prophylaxis approach were
41.86%, 68.03% and 39.56% respectively. Evaluating this data, it was
calculated that the total adaptation level of doctors and nurses of ICU
was 69.89% (Table 4).

When the VAP development condition was analyzed according to
introductory features among controlled and uncontrolled groups, no
statistically meaningful correlation was found (p>0.05) (Table 5).

Discussion

Though itis stated in the literature that ventilator bundle applications
are effective in reducing VAP development speed [1,3,9,27], it is also
emphasized that in order to achieve significant reductions in VAP
development speed, the adaptation level to the ventilator bundle
must be 95% or over [16,28]. In this context, although the general
adaptation rate to the ventilator bundle with the controlled group
(69.89%) (Table 4) is rather lower than the level recommended in
the literature, while the VAP rate (19.6%) and VAP speed (7.12/1000)

/

\and VAP Speed on uncontrolled and controlled.

Uncontrolled Group Controlled Group Test and p \
(n=51) (n=43) value
Number of Days Spent at Hospital X=31.41+36.41 (min:2, |X=11.41+12.29 U*=678.500
max:161) (min: 2, max:61) p=0.001
Time spent on Mechanical Ventilation X=27.52+34.03 X=11.20+12.34 U=768.500
(min:1, max:161) (min:2, max:61) p=0.013
VAP Rate n (%) n (%)
Yes 10 (19.6) 2(4.7) X?=4.68
No 41(80.4) 41(953) p=0.035
VAP Speed 7.12 4.14 t¥=8.76
p=0.001
Table 2: Comparison of number of days spent at hospital, the time spent on mechanical ventilation, VAP Rate

_/

/ Shift 08.00 - 16.00 Shift 16.00 - 24.00 Shift 24.00 - 08.00 \
Applier Applier Applier
Doctor - Nurse Doctor - Nurse Doctor - Nurse
Yes No Yes No Yes No
n (%) n (%) n (%) n (%) n (%) n (%)
Elevation of Bedhead around 30° - 45° | 43(100) 4(100) - 43(100) -
Evaluation of Daily Sedation 43(100) 6(14.0) 37(86.0) | 5(11.6) 38(89.4)
Peptic Ulcer Prophylaxis 43(100) 42(97.1) 1(2.3) 3(7.0) 40(93.0)
Deep Vein Thrombosis Prophylaxis 42(97.7) 1(2.3) 6(14.0) 37(86.0) | 3(7.0) 40(93.0)
Daily Oral Care with Chlorhexidine 43(100) 43(100) - 43(100) -
\Table 3: Doctors’ and Nurses’ distribution of ventilator bundle approaches application rates according to shifts. /
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of the uncontrolled group of our study is higher, it is determined that
the VAP rate (4.7%) and VAP speed (4.14/1000) of controlled group
reduced statistically meaningfully (Table 2). In our study, it was proven
that VAP development speed was 43% lower with the controlled group
and ventilator bundle adaptation control reduces VAP development
by 75%. Reading the related literature, it can be seen that there are
a lot of studies that supports our study, and these studies show that
with proper application of ventilator bundles [4,12,14,15,19-26,29-35]
and higher adaptation of the staff to them [14,15,18,20,23,24,26,31-
38] VAP rate and speed decreases. However, diversely from our study,
ventilator application bundles of different approaches and various
numbers of them were utilized in those studies [4,12,14,15,19-
26,29-35] and bundles were mostly applied by nurses [19-26]. Yet, it
is of high significance to utilize the scientifically proven up-to-date
ventilator bundle applications by multi-discipliner teams. In this
context, the five approaches ventilator bundle, which was updated by
IHI, was applied by a multi-discipliner team within our study, and
relatively high success was achieved on VAP development rate and
decreasing the incidence rate via bundle applications and bundle
adaptation control processes.

The preventive methods applied to patients, who are staying at
ICUs on mechanical ventilators, is very important, and the two most
important indicators of effectiveness of treatment and care are number
of the days spent at hospital and number of days spent on mechanical
ventilation. In this context, throughout the study it was found out that,
the number of days spent at hospital and on mechanical ventilation
was significantly and statistically fewer (p<0.05) with the controlled

group which was controlled by our multi-discipliner research team,
and ventilator bundle application control reduced the number of days
spent at hospital by 64% and the time spent on mechanical ventilator
by 61% (Table 2). Similar studies about this issue responsively showed
that VAP speed reduces thanks to ventilator bundle applications
and this reduction results in fewer days spent at hospital shorter
time periods on mechanical ventilation [4,12,13,19,22,24,26,29,33].
Accordingly, with all these findings, it would not be wrong to state
that, in giving effective and efficient healthcare VAP preventive
bundles are vitally required and of high importance.

The ventilation bundles, which include some approaches of vital
importance and help to achieve success when applied totally, are
becoming more and more important and recommended more often
in national and international guidelines. In this context, when the
application adaptation of doctors and nurses was inspected according
to their shifts we saw that; 30°-45° elevation of bedheads and daily
oral care with chlorhexidine applications were conducted at the
rate of 100%, daily sedation evaluation and peptic ulcer prophylaxis
approaches were done at the rate of 100% at 08.00-16.00 shift and
the rate for these two approaches declined at other shifts. While the
application rate was rather high at 08.00-16.00 shift, the rate declined
dramatically at evening (14%) and night (7%) shifts, so the lowest
rate of application was for deep vein prophylaxis approach (Table 3).
Similar studies in the literature show similar results to ours [19,22].
When the methods of these studies are examined, it can be seen that
in VAP prevention, ventilator bundle adaptation parameter was taken
into consideration. In our study, another parameter is taken into the

/

Shift 08.00 - 16.00 | Shift 16.00 — 24.00 | Shift 24.00 - 08.00 | General Adaptation (Total)
% % % %
Elevation of Bedheadaround 30°-45° 100 100 100 100
Evaluation of Daily Sedation 100 14.0 11.6 41.86
Peptic Ulcer Prophylaxis 100 97.1 7.0 68.03
Deep Vein Thrombosis Prophylaxis 97.7 14.0 7.0 39.56
Daily Oral Care with Chlorhexidine 100 100 100 100
General Adaptation 99.54 65.02 45.12 69.89

\Table 4: Doctors’ and Nurses’ distribution of adaptation to ventilator bundle approaches according to shifts.

/

=N

VAP Development Condition
UncontrolledGroup ControlledGroup
Yes No Yes No
n (%) n (%) n (%) n (%)
Gender Female 4 (40.0) 16 (39.2) - 10 (24.4)
Male 6 (60.0) 25 (60.8) 2 (100) 31 (75.6)
Test and p value X*'=0.003; p=1.000 X2=0.636; p=1.000
PreviousClinic Emergency 6 (60.0) 13 (31.7) 2 (100) 14 (34.1)
Intra-HospitalClinic 3 (30.0) 23 (56.1) - 26 (63.4)
Intra-Hospital Another ICU 1(10.0) 5(12.2) - 1(2.5)
Test and p value X?=3.540; p=0.170 X2=2.834; p=0.242
Reason of Trauma - 2(4.9) 1 (50) 3(7.3)
Hospitalization |5 o\ o 4(40) 5(12.2) - 7 (17.1)
Internaldiseases 6 (60) 34 (82.9) 1 (50) 31(75.6)
Test and p value X?=4.549; p=0.103 X?=4.244; p=0.120
\Table 5: VAP development condition with uncontrolled and controlled groups according to introductory features. /
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equation in order to support and strengthen the ventilator bundle
adaptation parameter. Our new parameter is that the doctors and
nurses working at ICU for our study, recorded their adaptation level
to ventilator bundle application on their own. With this approach, the
doctors and nurses were expected to take responsibility in including
the ventilator bundle into clinic routines and their awareness level was
expected to be increased. In this context, it is obvious that ventilator
bundle application rate is pretty high with the staff of 08.00-16.00 shift
and the application is included into the routine. However, at evening
and night shifts, application rate of especially the deep vein thrombosis
prophylaxis approach declined significantly and increasing work load
and fewer staff number was speculated to be the reason of this decline.

In all healthcare institutes, application of VAP preventive bundles is
at increase but the approaches and numbers included into the bundles
differ. Within our study, IHI’s updated five approaches bundle was
utilized, and it was observed that elevation of bedhead around 30°-
45°, and oral care with chlorhexidine approaches were complied with
no error (Table 4). Through the literature, it can be seen in similar
studies that in ventilator bundle approaches the two mentioned above
are likely to be the most compliable via application and training
[14,23,25]. In parallel with these findings, it is also known that these
approaches, which are included in different ventilation bundles and
can be fully complied to, are responsibility of nurses. For this reason,
non-stop nursing service may result in appropriate application of
these approaches.

Conclusion and Recommendations

Within our study, it was found out that the introductory features
of controlled and uncontrolled groups were similar. However, while
the adaptation rate of controlled group was lower than the average of
the literature, and VAP rate and speed was higher with uncontrolled
group, it was determined that with the controlled group VAP rate
and speed was significantly lower, and this difference is statistically
meaningful. In the study, it was determined that the controlled group’s,
which was inspected by a multi-discipliner team about ventilator
bundle application, number of days and the time spent on mechanical
ventilation were statistically lower than of the uncontrolled group.
At all shifts, it was observed that elevation of bedhead around 30°-
45°, and oral care with chlorhexidine approaches were complied with
no error, and the least applied approach was deep vein thrombosis
prophylaxis. In line with these results, it is thought that the control of
the ventilation bundles which were applied to patients had a positive
effect on reducing VAP speed and the number of days spent at hospital
and recording the ventilation bundle approaches daily by the ICU
staff by themselves increased their awareness level about teamwork.

In accordance with our findings (1) application and generalizing of
updated ventilator bundles, (2) running regular inspections in order
to increase adaptation of staff, (3) strengthening team work in order
to increase application and adaptation of ventilator bundles, and (4)
increasing number of staffs in order to reduce the workload at evening
and night shifts, can be recommended.

Limits

The data gathered through this study is limited to the period when
the study was conducted.
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