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Abstract

Objective: This study investigates the effectiveness of combined nursing and respiratory interventions in
preventing hospital-acquired pneumonia (HAP) among critically ill patients.

Methods: A quantitative, retrospective cohort design was employed. Data from 200 adult patients admitted
to the ICU and general medical wards were analyzed. Patients were divided into two groups: those receiving
combined nursing and respiratory interventions (n=100) and those receiving standard care (n=100). The
primary outcome was the incidence of HAP, with secondary outcomes including duration of mechanical
ventilation, length of ICU and hospital stays, and mortality rates.

Results: The incidence of HAP was significantly lower in the combined interventions group (10%) compared
to the standard care group (22%) (p=0.03). Although there was a trend towards shorter durations of
mechanical ventilation and ICU stays in the combined interventions group, only the length of ICU stay showed
statistical significance (p=0.03). Mortality rates were similar between the two groups.

Conclusion: Combined nursing and respiratory interventions effectively reduce the incidence of hospital-
acquired pneumonia in critically ill patients. While these interventions showed trends towards reduced ICU
and hospital stays, no significant differences in mortality rates were observed.

Keywords: Hospital-acquired pneumonia, combined interventions, nursing care, respiratory care, ICU,
infection prevention

Introduction

Hospital-acquired pneumonia (HAP) is a significant cause of morbidity and mortality among hospitalized
patients, particularly those in intensive care units (ICUs). It is defined as pneumonia that occurs 48 hours or
more after admission to a hospital and is not incubating at the time of admission (Lyons and Kollef, 2018).
HAP can lead to prolonged hospital stays, increased healthcare costs, and higher mortality rates (Tablan et
al., 2004). The prevention of HAP is crucial for improving patient outcomes and reducing the burden on
healthcare systems.

Nursing Interventions: Nurses play a critical role in the prevention of HAP through various interventions.
These include the use of proper hand hygiene, oral care, and head-of-bed elevation (Hagel et al., 2019).
Evidence suggests that regular oral care with chlorhexidine can significantly reduce the incidence of HAP in
mechanically ventilated patients (Haghighi et al., 2017). Additionally, elevating the head of the bed to 30-45
degrees helps reduce the risk of aspiration, which is a major risk factor for HAP (Metheny and Frantz, 2013).
Respiratory Interventions: Respiratory therapists also contribute to HAP prevention through interventions
such as endotracheal tube suctioning, ventilator management, and lung hygiene (Hess et al., 2011).
Techniques like continuous aspiration of subglottic secretions (CASS) and proper ventilator settings are
essential in minimizing the risk of HAP (Chastre et al., 2002). The use of ventilator bundles that include these
practices has been associated with reduced HAP rates (Lyons and Kollef, 2018).
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Combined Interventions: While both nursing and respiratory interventions have been individually studied,
there is limited research on the combined effectiveness of these approaches. Integrating nursing and
respiratory therapy strategies could potentially offer a more comprehensive approach to HAP prevention. For
instance, combining oral care with advanced ventilator management might provide synergistic effects in
reducing infection rates (McNally et al., 2019).

Objective
This study aims to evaluate the efficacy of combined nursing and respiratory interventions in preventing HAP.
By analyzing the impact of these integrated strategies, we seek to identify best practices for improving patient
outcomes and reducing the incidence of HAP.
Research Questions/Hypotheses
1. Research Question 1: How does the implementation of combined nursing and respiratory
interventions affect the incidence of HAP in hospitalized patients?
2. Research Question 2: What is the comparative effectiveness of combined interventions versus single-
modal interventions in preventing HAP?

Literature Review

Hospital-Acquired Pneumonia (HAP): Hospital-acquired pneumonia (HAP) is a common and severe
complication in hospitalized patients, particularly those in intensive care units (ICUs). It is associated with
increased mortality, prolonged hospital stays, and higher healthcare costs (Lyons and Kollef, 2018). HAP
typically develops 48 hours or more after hospital admission and can result from various factors, including
mechanical ventilation, prolonged hospitalization, and underlying comorbidities (Tablan et al., 2004).
Nursing Interventions: Nursing interventions play a critical role in the prevention of HAP. Several strategies
have been identified as effective in reducing the incidence of this infection.

e Oral Care: Regular oral hygiene is crucial in preventing HAP, especially in mechanically ventilated
patients. Studies have shown that oral care with chlorhexidine gluconate reduces the incidence of HAP
by decreasing the bacterial load in the oral cavity (Haghighi et al., 2017). Implementing oral care
protocols as part of routine nursing care can significantly impact infection rates.

e Head-of-Bed Elevation: Elevating the head of the bed to 30-45 degrees is a well-established practice
to prevent aspiration, a major risk factor for HAP (Metheny and Frantz, 2013). This intervention helps
reduce the likelihood of aspiration of gastric contents into the lungs, thereby lowering the risk of
developing pneumonia.

e Hand Hygiene: Adherence to strict hand hygiene protocols is fundamental in preventing the
transmission of pathogens that can cause HAP. Effective handwashing and use of hand sanitizers by
healthcare staff can reduce the incidence of nosocomial infections (Hagel et al., 2019).

Respiratory Interventions: Respiratory interventions are also critical in preventing HAP. These include:

e Ventilator Management: Proper management of mechanical ventilation is essential in reducing the
risk of HAP. Techniques such as continuous aspiration of subglottic secretions (CASS) and optimizing
ventilator settings have been shown to decrease HAP rates (Chastre and Fagon, 2002). Respiratory
therapists play a key role in implementing these strategies.

e Lung Hygiene: Interventions like regular suctioning and the use of bronchial hygiene techniques help
clear secretions from the airways, thereby reducing the risk of infection (Hess et al., 2011).
Implementing these practices effectively can significantly impact patient outcomes.

e Ventilator Bundles: The use of ventilator bundles, which include a combination of best practices
such as head-of-bed elevation, oral care, and sedation management, has been associated with reduced
rates of HAP (Lyons and Kollef, 2018). These bundles represent a comprehensive approach to
preventing ventilator-associated complications.

Combined Nursing and Respiratory Interventions: While individual nursing and respiratory interventions
have demonstrated efficacy in preventing HAP, the combined impact of these approaches is less well-
documented. Combining nursing interventions like oral care and head-of-bed elevation with respiratory
practices such as optimal ventilator management and lung hygiene could offer synergistic benefits.
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e Integrated Approaches: Studies have suggested that integrated approaches, where both nursing and
respiratory strategies are employed together, may enhance the effectiveness of HAP prevention
(McNally et al., 2019). However, more research is needed to quantify the benefits of such combined
interventions.

e Challenges and Opportunities: Despite the potential advantages, implementing combined
interventions poses challenges, including the need for coordinated care and adherence to multiple
protocols. Addressing these challenges through interdisciplinary collaboration could improve
outcomes and provide more effective HAP prevention strategies.

Methodology

Study Design: This research utilized a quantitative, retrospective cohort design to evaluate the efficacy of
combined nursing and respiratory interventions in preventing hospital-acquired pneumonia (HAP). Data were
collected from patient records over a 12-month period at a large tertiary hospital.

Participants: The study included 200 adult patients admitted to the hospital's intensive care unit (ICU) and
general medical wards who were at risk for developing HAP. Participants were selected based on the
following criteria:
e Inclusion Criteria: Patients aged 18 and above, admitted to the ICU or general medical wards, and
who required mechanical ventilation or had prolonged hospital stays.
e Exclusion Criteria: Patients with pre-existing lung infections, those who had been on a ventilator for
less than 48 hours, and patients with severe cognitive impairment were excluded.

Patients were divided into two groups based on the interventions they received:

e Group 1 (Combined Interventions): 100 patients received both nursing and respiratory
interventions, including oral care with chlorhexidine, head-of-bed elevation, continuous aspiration of
subglottic secretions, and optimal ventilator management.

e Group 2 (Standard Care): 100 patients received standard care without the combined interventions.

Interventions
e Nursing Interventions: Included regular oral care with chlorhexidine gluconate, maintaining head-
of-bed elevation at 30-45 degrees, and adherence to hand hygiene protocols.
e Respiratory Interventions: Included continuous aspiration of subglottic secretions (CASS), proper
ventilator settings, and regular suctioning to clear airway secretions.

Data Collection : Data were collected from electronic health records and included the following variables:
e Primary Outcome: Incidence of HAP, defined as pneumonia occurring 48 hours or more after
admission, confirmed by clinical and radiological criteria.
e Secondary Outcomes: Duration of mechanical ventilation, length of ICU and hospital stays, and
mortality rates.
The data collection period spanned from January 2023 to December 2023. Data were anonymized and
aggregated for analysis.

Data Analysis: Data analysis was performed using statistical software (e.g., SPSS Version 27). The following
statistical methods were employed:
e Descriptive Statistics: Means, standard deviations, and frequencies were calculated for demographic
and clinical characteristics.
e Chi-Square Test: Used to compare the incidence of HAP between the combined interventions group
and the standard care group.
e Independent Samples t-Test: Compared the mean duration of mechanical ventilation, ICU stay, and
hospital stay between the two groups.
e Logistic Regression: Analyzed the impact of combined interventions on the likelihood of developing
HAP, controlling for potential confounders such as age, gender, and comorbidities.
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Statistical significance was set at p < 0.05.

Ethical Considerations: The study was approved by the ethics committee. Patient consent was waived due
to the retrospective nature of the study. All data were handled confidentially, and patient anonymity was
maintained throughout the research process.

Limitations: Potential limitations of this study include the retrospective design, which may limit causality
conclusions, and the lack of randomization, which could introduce selection bias. Despite these limitations,
the study provides valuable insights into the effectiveness of combined nursing and respiratory interventions
in preventing HAP.

Findings

Demographic and Clinical Characteristics: Table 1 summarizes the demographic and clinical
characteristics of the two groups. There were no significant differences in baseline characteristics between
the combined interventions group and the standard care group.

Table 1: Demographic and Clinical Characteristics of Participants

Characteristic Combined Standard Care | p-value
Interventions (n=100) | (n=100)

Age (years) 62.4 +8.7 63.1 +9.2 0.48

Gender (Male) 56 (56%) 58 (58%) 0.74

APACHE 11 Score 20.5 £6.2 21.1 £6.5 0.62

Duration of | 7.3 £2.4 7.6 £2.7 0.55

Mechanical

Ventilation (days)

Length of ICU Stay | 10.1 +£3.8 10.8 4.2 0.39

(days)

Length of Hospital | 15.4 £5.1 16.2 £5.5 0.51

Stay (days)

Incidence of Hospital-Acquired Pneumonia (HAP): Table 2 presents the incidence of HAP in the two
groups. The combined interventions group had a significantly lower incidence of HAP compared to the
standard care group.

Table 2: Incidence of Hospital-Acquired Pneumonia

Group Number of HAP | Incidence Rate (%) p-value
Cases

Combined 10 10% 0.03

Interventions

Standard Care 22 22%

Secondary Outcomes: Table 3 shows the secondary outcomes including the duration of mechanical
ventilation, length of ICU stay, and length of hospital stay. The combined interventions group had a trend
towards shorter durations, although only the length of ICU stay was statistically significant.
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Table 3: Secondary Outcomes

Outcome Combined Standard Care | p-value
Interventions (n=100) | (n=100)
7.3 £2.4 7.6 £2.7 0.55
Length of ICU Stay | 10.1 +£3.8 10.8 +4.2 0.03
(days)
Length of Hospital | 15.4 +£5.1 16.2 £5.5 0.51
Stay (days)

Table 4 shows the mortality rates in both groups. There were no significant differences in mortality rates
between the combined interventions group and the standard care group.

Table 4: Mortality Rates

Group Number of Deaths Mortality Rate (%) p-value
Combined 8 8% 0.65
Interventions
Standard Care 10 10%

Discussion

This study evaluated the impact of combined nursing and respiratory interventions on the incidence of
hospital-acquired pneumonia (HAP) and other related outcomes in critically ill patients. The results suggest
that integrating nursing interventions with respiratory care can significantly reduce the incidence of HAP,
demonstrating the effectiveness of a multi-faceted approach to infection prevention.

Effectiveness of Combined Intervention: The primary finding of this study is that patients receiving
combined interventions (including oral care with chlorhexidine, head-of-bed elevation, continuous aspiration
of subglottic secretions, and optimal ventilator management) had a significantly lower incidence of HAP
compared to those receiving standard care. This supports previous research indicating that targeted
interventions can effectively reduce the risk of HAP (Lyons and Kollef, 2018; McNally et al., 2019). The
combined approach leverages the strengths of both nursing and respiratory care, providing a comprehensive
strategy to address multiple risk factors associated with HAP.

Secondary Outcomes: The study also found that patients in the combined interventions group had a trend
towards shorter lengths of ICU and hospital stays, with the length of ICU stay showing statistical significance.
These findings align with existing literature suggesting that effective infection prevention strategies can
reduce the overall duration of hospital stays and improve patient outcomes (Chastre and Fagon, 2002).
However, the lack of statistically significant differences in the duration of mechanical ventilation and length
of hospital stay indicates that while the combined interventions are beneficial in preventing HAP, they may
not directly impact these specific metrics.

Mortality Rates: The study found no significant difference in mortality rates between the combined
interventions group and the standard care group. This suggests that while the combined interventions were
effective in reducing HAP, they did not have a measurable impact on mortality. This finding is consistent with
some studies indicating that while prevention strategies can improve infection rates and shorten hospital stays,
they may not always translate into reduced mortality (Hagel et al., 2019). Future research may need to explore
other factors that could influence mortality in critically ill patients.

Clinical Implications: The results underscore the importance of integrating multiple interventions to prevent
HAP. For clinical practice, this means implementing a structured protocol that includes both nursing and
respiratory care elements. By focusing on oral care, head-of-bed elevation, and effective ventilator
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management, healthcare providers can enhance patient safety and reduce the incidence of HAP. These
findings support the adoption of evidence-based practices and highlight the value of interdisciplinary
collaboration in improving patient care.

Limitations: This study has several limitations. Firstly, the retrospective design may introduce biases and
limit the ability to establish causation. Additionally, the study was conducted in a single institution, which
may affect the generalizability of the findings. The lack of randomization and potential confounding factors
not controlled for in the analysis could also influence the results. Future prospective, multicenter studies with
randomization would provide more robust evidence on the effectiveness of combined interventions.

Future Research

Further research is needed to explore the impact of combined nursing and respiratory interventions on other
outcomes, such as long-term functional recovery and quality of life. Additionally, investigating the cost-
effectiveness of these interventions could provide valuable insights into their economic benefits. Exploring
the potential impact on mortality rates and other critical outcomes would also be beneficial.
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