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ABSTRACT
Introduction: Ventilator-associated pneumonia (VAP) is a common and serious complication
among patients in intensive care units (ICUs), associated with increased mortality, prolonged
hospital stays, and high healthcare costs.
Material and Methods: This quasi-experimental study involved 120 ICU nurses at Imam Reza
Hospital. Participants were randomly assigned into two groups: an intervention group (n =
60) receiving clinical guideline-based education and a control group (n = 60) receiving routine
training. The educational intervention included workshops, simulation exercises, and the
distribution of guidelines. Data were collected using a pre- and post-intervention
questionnaire to assess adherence to VAP prevention practices and the incidence of VAP.
Statistical analyses were performed using paired t-tests and chi-square tests, with a p-value <
0.05 considered significant.
Results: There was a significant improvement in adherence to VAP prevention practices in
the intervention group (p < 0.001) compared to the control group (p = 0.398). The incidence
of VAP decreased significantly in the intervention group from 15% at baseline to 3.3% post-
intervention (p = 0.021), while no significant change was observed in the control group (p =
0.564). The difference between the two groups in VAP incidence was statistically significant
(p=0.009).
Conclusion: Clinical guideline-based education significantly improved ICU nurses' adherence
to VAP prevention practices and led to a notable reduction in VAP incidence. These results
highlight the effectiveness of structured, evidence-based educational interventions in
improving nursing practice and enhancing patient outcomes in critical care settings.

Introduction

entilator-associated

pneumonia (HAP), VAP typically develops 48

pneumonia hours or more after the initiation of mechanical

2024, Volume 3, Issue 4

(VAP) remains a significant cause of
morbidity, mortality, and prolonged
hospitalization in critically ill
patients, particularly those in intensive care
units (ICUs) [1]. As a type of hospital-acquired

ventilation [2]. It is associated with adverse
outcomes, including extended hospital stays,
increased healthcare costs, and a higher risk of
mortality. The prevention of VAP is a critical
priority in ICU settings, and evidence-based
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guidelines have been developed to address this
challenge. However, adherence to these
guidelines often depends on the knowledge,
attitudes, and practices of nurses, who play a
pivotal role in implementing preventive
measures [3].

The incidence of VAP varies widely, with rates
ranging from 5 to 40 cases per 1,000 ventilator
days, depending on the population studied and
the criteria used for diagnosis. The condition
arises from the invasion of pathogenic
microorganisms into the lower respiratory
tract of ventilated patients, often facilitated by
endotracheal intubation, which bypasses
natural airway defenses. Common pathogens

include Pseudomonas aeruginosa,
Staphylococcus aureus, and multidrug-resistant
organisms (MDROs), posing significant

challenges in treatment [4].

The burden of VAP extends beyond clinical
outcomes. It imposes substantial economic
costs on healthcare systems due to prolonged
ICU stays, additional diagnostic tests, and
antimicrobial therapies. Moreover, VAP
increases the psychological and physical strain
on patients and their families, highlighting the
urgency of effective preventive strategies [5].
Nurses are at the forefront of VAP prevention,
as they are responsible for the daily care of
mechanically ventilated patients. Their
practices, such as maintaining hand hygiene,
performing oral care, and ensuring appropriate
positioning of patients, are critical components
of evidence-based VAP prevention bundles.
Despite the availability of these guidelines,
adherence is often suboptimal. Barriers include
a lack of awareness, limited training, high
workloads, and inadequate organizational
support. Addressing these gaps through
targeted educational interventions is crucial
for improving nurse compliance with VAP
prevention protocols [6-8].

Clinical guidelines provide evidence-based
recommendations to standardize and optimize
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patient care. In the context of VAP prevention,
these guidelines offer a structured approach to
reducing the incidence of infection. They are
developed through rigorous reviews of clinical
evidence and aim to translate research findings
into practical strategies for healthcare
providers [9-11].

However, the mere availability of guidelines
does not guarantee their implementation.
Translating guidelines into practice requires
effective education and training programs
tailored to the needs of nurses. Such programs
should emphasize the rationale behind each
guideline, practical demonstrations, and
opportunities for nurses to integrate these
practices into their daily routines [12-15].
Studies have shown that clinical guideline-
based education significantly improves nurse
adherence to preventive measures and reduces
the incidence of VAP. Educational interventions
can enhance nurses’ knowledge and skills,
boost their confidence in implementing
evidence-based practices, and foster a culture
of accountability and continuous improvement.
For example, training programs that
incorporate interactive workshops, simulation
exercises, and audit-feedback mechanisms
have been
improvements in VAP prevention practices.
These programs not only address knowledge
gaps but also provide nurses with the tools and
motivation needed to overcome challenges in

associated with  marked

guideline implementation [16-18].

Moreover, guideline-based education can lead
to better patient outcomes. A systematic
review of VAP prevention studies highlighted
that adherence to evidence-based bundles,
driven by nurse education, was associated with
a significant reduction in VAP rates and
ventilator days. This underscores the critical
role of nurse education in bridging the gap
between clinical guidelines and bedside
practice [19-21].



Eurasian journal of Chemical, Medicinal and Petroleum Research

In ICUs affiliated with Tabriz University of
Medical Sciences, the prevention of VAP is
particularly relevant given the high patient
turnover and the complexity of cases managed
in these units. Nurses in these settings face
numerous challenges, including resource
constraints, high patient-to-nurse ratios, and
varying levels of experience [22-25].

Implementing guideline-based education in
this context requires a nuanced approach that
considers the local healthcare environment, the
specific needs of ICU nurses, and the existing
practice  change.
educational programs that align with the
organizational culture and available resources

barriers to Tailored

can maximize their impact on nurse practices
and patient outcomes [26-28].

Given the critical role of nurses in preventing
VAP and the demonstrated benefits of
guideline-based education, this study aims to
evaluate the effect of such an educational
intervention on the practices of ICU nurses in
Tabriz. By focusing on a systematic and
evidence-based approach to education, this
research seeks to bridge the gap between
knowledge and practice, ultimately reducing
the burden of VAP in critically ill patients.

This study has the potential to make a
significant contribution to the field of critical
care nursing by providing evidence on the
effectiveness of guideline-based education. The
findings can inform the development of
targeted interventions to enhance nurse
practices, improve patient safety, and reduce
healthcare costs associated with VAP.
Furthermore, this research aligns with global
efforts to promote evidence-based practice and
underscores the importance of continuous
professional development in nursing [29-31].
By addressing a pressing clinical issue through
a structured and systematic approach, this
study aims to empower nurses, optimize
patient care, and contribute to the broader goal
of improving healthcare quality in ICUs.
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Material and Methods

Study Design

This study was designed as a quasi-
experimental intervention aimed at assessing
the effect of clinical guideline-based education
on the practice of nurses in preventing
ventilator-associated (VAP).
Conducted in the ICU of Imam Reza Hospital,
Tabriz, the study included pre- and post-
intervention evaluations of participants’
adherence to evidence-based practices. Data
collection occurred between 2023-2024,
allowing for a robust comparison of outcomes
before and after the educational intervention.
Eligibility Criteria

The study targeted ICU nurses working at
Imam Reza Hospital, Tabriz. Inclusion criteria
currently
employed as a nurse in the ICU. Have at least six
months of experience in critical care nursing.
Provide direct care for patients on mechanical
ventilation. Consent to participate in the study.
Exclusion criteria included nurses on extended
leave during the study period or those enrolled
in concurrent  educational = programs
addressing VAP prevention to avoid
confounding the results.

pneumonia

required participants to: Be

Sampling

A total of 120 ICU nurses were recruited using
convenience sampling. The sample size was
calculated to ensure sufficient statistical
power, accounting for a potential dropout rate
of 10%. All eligible nurses were approached,
and those meeting the inclusion criteria were
invited to participate. This sample represented
the majority of ICU staff at the hospital,
enhancing the study's generalizability within
the institution.

Randomization and Blinding

Participants were randomly assigned to either
the intervention group or the control group
using computer-generated random numbers.
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Randomization ensured that any baseline
differences between groups were minimized,
thereby strengthening the validity of the study
findings.

Blinding was partially implemented. While the
nurses could not be blinded to their allocation
due to the nature of the intervention, outcome
assessors were blinded to group assignments.
This measure reduced the risk of bias during
data analysis and interpretation.

Methods
The educational intervention consisted of a
structured training program based on clinical
guidelines for VAP prevention. The program
included the following components:
Workshops:
workshops covering topics such as hand
hygiene, oral care with chlorhexidine, head-of-
bed elevation, and endotracheal tube cuff
management.

Simulation-Based Training: Practical skills
were reinforced through simulation exercises,
allowing participants to apply the guidelines in
a controlled environment.

Educational Materials: Participants received
printed manuals and access to online resources
summarizing the key components of the
guidelines.

The control group continued with routine
nursing practices without additional training
during the study period.

Adherence to VAP prevention practices was
assessed in both groups using a standardized
checklist based on

Nurses attended interactive

clinical guidelines.
Observations were conducted at baseline and
three months post-intervention. Observers,
blinded to group allocation,

compliance during routine nursing care.

evaluated

Data Analysis
Data were analyzed using SPSS. Descriptive
statistics, including means and standard
deviations,

summarized demographic
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characteristics and baseline adherence rates.
Paired and independent t-tests were used to
compare pre- and post-intervention adherence
scores within and between groups.
Additionally, multivariate regression analysis
was performed to adjust for potential
confounders, such as years of experience and
previous training. Statistical significance was

setatp < 0.05.

Ethical Considerations

The study was conducted following the ethical
principles outlined in the Declaration of
Helsinki. Ethical approval was obtained from
the Ethics Committee of Tabriz University of
Medical  Sciences  (approval = number:
IR.TBZMED.REC.1397.499 ). Informed consent
was secured from all participants after
explaining the study's purpose, procedures,
and potential risks. Participation was
voluntary, and nurses could withdraw at any
time without consequences. Confidentiality
was maintained by anonymizing all collected
data, ensuring that individual identities could
not be traced. To enhance transparency,
participants in the control group were offered
access to the educational materials after the
study concluded. This ensured equitable access
to training resources while maintaining the
integrity of the intervention.

Results

Demographic and
Characteristics of Participants
Table 1 presents the demographic and

Professional

professional characteristics of the nurses
included in the study. A total of 120 nurses
participated, with an even distribution
between the intervention and control groups
(60 nurses each). The mean age of participants
was 32.45 * 5.12 years, and the majority were
female (73.3%). The average years of nursing
experience were 8.67 = 3.45. No significant
differences were observed between the two
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groups in terms of age, gender, or years of
experience (p > 0.05).

Table 1. The demographic and professional
characteristics of the nurses included in the
study.

Intervention Control
Variable Group (n = Group (n
60) =60)
Age (mean * 32.02 =
4=
SD, years) 32.87 +4.95 531 0.467
Gender (n, % 43
45 (759 0.672
female) (75%) (71.7%)
Nursing
Experience 8.48
8.85 +3.72 0.713
(mean * SD, 3.19
years)

Adherence to VAP Prevention Practices
Table 2 highlights the comparison of adherence
to VAP prevention practices before and after
the intervention. At baseline, the mean
adherence score was comparable between the
intervention and control groups (p = 0.529).
Following the educational intervention, the
intervention group demonstrated a significant
improvement in adherence scores, increasing
from 61.34 * 8.56 to 87.45 + 6.78 (p < 0.001).
Conversely, the control group showed no
significant change (p = 0.398).

Table 2. Highlights the comparison of
adherence to VAP prevention practices before
and after the intervention.

-val
Adherence Intervention  Control p-value
Score Group Group (Between
Groups)
Baseline 60.78 =
61.34 £ 8.56 0.529
(mean * SD) 9.02
Post-
61.25+
Intervention | 87.45 + 6.78 <0.001
8.91
(mean * SD)
p-value
(Within <0.001 0.398
Groups)
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Reduction in VAP Incidence

Table 3 illustrates the incidence of VAP during
the study period. In the intervention group, the
incidence of VAP decreased significantly from
15% (9 cases) at baseline to 3.3% (2 cases)
post-intervention (p = 0.021). The control
group experienced a slight, non-significant
reduction from 16.7% (10 cases) to 13.3% (8
cases) (p = 0.564). The difference in VAP
incidence post-intervention between the
groups was statistically significant (p = 0.009).

Table 3. [llustrates the incidence of VAP during
the study period.

Intervention

Control p-value

VAP

. Group (n = Group (Between
Incid
FEICEHEE 60) (n=60) Groups)
Baseline (n, 10
9 (159 0.781
%) (15%) (16.7%)
Post- 8
Intervention 2 (3.3%) 0.009
13.39
(n, %) (13.3%)
p-value
(Within 0.021 0.564
Groups)
Discussion

Ventilator-associated pneumonia (VAP) is one
of the most significant complications in
critically ill patients receiving mechanical
ventilation [32-35]. It is associated with
increased morbidity, prolonged hospital stays,
higher healthcare costs, and elevated mortality
rates. The findings of this study demonstrated
that implementing a clinical guideline-based
educational program significantly improved
nurses’ adherence to evidence-based VAP
prevention practices and reduced the incidence
of VAP. These results underscore the critical
role of education and training in enhancing
nursing care quality and patient outcomes in
intensive care units (ICUs) [36-38].

The significant improvement in adherence to
VAP prevention practices among nurses in the
intervention group aligns with findings from
previous studies, which emphasize the
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importance of educational interventions in
healthcare settings [39-41]. Before the
intervention, adherence scores in both the
intervention and groups were
suboptimal, reflecting a gap between
knowledge and practice. However, after the
implementation of the structured training
program, adherence scores in the intervention
group increased markedly, while no significant
change was observed in the control group. This
improvement highlights the effectiveness of
guideline-based education in equipping nurses
with the necessary skills and knowledge to
implement best practices in preventing VAP.
Moreover, the reduction in VAP incidence
among patients in the intervention group is a
key outcome of this study. The significant
decrease from 15% to 3.3% in VAP cases post-
intervention underscores the potential of
educational initiatives to influence patient
outcomes positively [42-45]. In contrast, the
control group showed no meaningful reduction
in VAP incidence, further emphasizing the
necessity of structured training programs.
Several studies have demonstrated the
effectiveness of educational interventions in
improving healthcare providers' adherence to
clinical guidelines and reducing hospital-
acquired infections, including VAP. For
instance, a study conducted by Blot et al
(2014) revealed that
educational programs significantly reduced
VAP incidence by enhancing adherence to
evidence-based practices such as hand hygiene,
oral care, and proper positioning of patients.

control

multidisciplinary

Similar findings were reported by Lin et al.
(2016), who observed a marked improvement
in VAP prevention measures following the
implementation of a training program for ICU
staff [46-48].

The present study’s results align closely with
these findings, reinforcing the importance of
education as a cornerstone for quality
improvement in ICUs. However, the magnitude

Eurasian journal of Chemical, Medicinal and Petroleum Research

of improvement in adherence and reduction in
VAP incidence observed in this study was
particularly noteworthy, suggesting that the
combination of workshops,
training, and readily
accessible educational materials may have
enhanced the program’s effectiveness.

The success of the educational intervention can
be attributed to several factors. First, the
interactive nature of the workshops likely
facilitated active learning,
participants to engage with the material more
effectively than through passive didactic
sessions. Simulation-based training provided
nurses with practical, hands-on experience in
implementing VAP prevention strategies,
bridging the gap between theoretical
knowledge and application.
Additionally, the provision of printed manuals
and online resources ensured that participants
had continuous access to educational
materials, reinforcing their learning over time.
Another critical factor may have been the
structured and evidence-based nature of the
clinical guidelines used in the intervention. By
standardizing best practices and offering clear,
actionable recommendations, the guidelines
likely served as a reliable framework for nurses
to follow, reducing variability in care and
promoting consistency in VAP prevention
efforts [49].

The findings of this study have important
implications for nursing practice and ICU
management. First, they highlight the need for
ongoing education and training for ICU nurses

interactive
simulation-based

allowing

clinical

to ensure that they are equipped with up-to-
date knowledge and skills. Regularly scheduled
training programs, including workshops and
simulation exercises, should be integrated into
ICU routines to maintain high adherence levels
to VAP prevention practices.

Second, hospital administrators and
policymakers should prioritize the
development and implementation of clinical
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guidelines tailored to local needs and
resources. These guidelines should be
disseminated effectively and supported by
robust training programs to maximize their
impact.

Finally, the significant reduction in VAP
incidence observed in this study underscores
the potential cost-effectiveness of educational
interventions. By preventing VAP, hospitals can
reduce the length of ICU stays, lower healthcare
costs, and improve patient outcomes, making
such programs a valuable investment in quality
improvement initiatives.

Limitations of the Study

While the results of this study are promising,
several limitations should be acknowledged.
First, the study was conducted in a single
hospital, which may limit the generalizability of
the findings to other settings with different
resources or patient populations. Future
studies should include multiple centers to
enhance the external validity of the results.
Second, the relatively short follow-up period
may not capture the long-term sustainability of
the observed improvements. It is unclear
whether adherence to VAP prevention
practices would remain high without ongoing
reinforcement. Long-term studies are needed
to evaluate the durability of the intervention’s
effects and to explore strategies for sustaining
improvements over time.

Third, the study relied on direct observations
to assess adherence to VAP prevention
practices, which may introduce observer bias
despite efforts to blind assessors to group
assignments. Using objective measures, such as
electronic health record data, in future studies
could reduce the risk of bias.

Future Directions
Building on the findings of this study, future
research should focus on several areas. First,

investigating  the  cost-effectiveness  of

2024, Volume 3, Issue 4

educational interventions would provide
valuable insights into their economic impact
and inform resource allocation decisions.
Second, exploring the role of technology in
enhancing the delivery and effectiveness of
educational programs could be a fruitful
avenue for research. For example, integrating
e-learning modules, virtual simulations, and
mobile applications into training programs
may increase accessibility and engagement
among healthcare providers.

Third, identifying barriers and facilitators to
adherence to VAP prevention practices in
different healthcare settings would help tailor
interventions to address specific challenges
and maximize their effectiveness.

Finally, expanding the scope of educational
programs to include other ICU-acquired
infections, such as central line-associated
bloodstream  infections and catheter-
associated urinary tract infections, could
further enhance patient safety and quality of
care in critical care settings.

Conclusion

This study demonstrated that a clinical
guideline-based program
significantly improved nurses' adherence to
evidence-based VAP prevention practices and
reduced the incidence of VAP in an ICU setting.
These findings highlight the transformative
potential of targeted education in enhancing
nursing care quality and patient outcomes. By
equipping nurses with the knowledge and skills
to implement best practices, hospitals can

educational

foster a culture of safety and excellence in
critical care. To sustain these improvements,
ongoing education, supportive management
practices, and regular updates to clinical
guidelines are essential. Future research
should explore strategies to overcome barriers
to adherence, leverage technology for training,
and expand the scope of educational
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interventions to address other critical care
challenges.
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