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Abstract:
This study evaluates the impact of interprofessional collaboration involving respiratory therapists on
mechanical ventilation management in the ICU. A prospective observational cohort design was used to
assess  150  mechanically  ventilated  patients.  The  intervention  group,  which  followed  structured
interprofessional  collaboration  protocols,  demonstrated  a  significant  reduction  in  the  duration  of
mechanical ventilation and lower rates of ventilator-associated complications compared to the control
group.  These  findings  highlight  the  importance  of  respiratory  therapists  in  optimizing  ventilator
management and improving patient outcomes.
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Introduction :
Mechanical ventilation is a cornerstone of supportive therapy in intensive care units (ICUs), providing
life-sustaining respiratory support to patients with acute respiratory failure and other critical illnesses.
While mechanical ventilation is essential for maintaining adequate gas exchange and oxygenation, its
management poses significant challenges due to the complexity of patient conditions and the potential
for  adverse  events  Ventilator-associated  complications,  such  as  ventilator-associated  pneumonia,
barotrauma, and ventilator-induced lung injury, are associated with increased morbidity, mortality, and
healthcare costs (Esteban et al., 2002).

In  the  ICU,  effective  management  of  mechanical  ventilation  requires  a  multidisciplinary  approach
involving  various  healthcare  professionals,  including  physicians,  nurses,  and  respiratory  therapists
(Esteban et al., 2002). Among these professionals, respiratory therapists play a pivotal role in optimizing
mechanical  ventilation  strategies,  leveraging  their  specialized  knowledge  and  skills  in  ventilator
management, airway clearance techniques, and pulmonary function assessment (Papazian et al., 2019).

The significance of interprofessional collaboration in ICU settings cannot be overstated, particularly in
the context of mechanical ventilation management. Collaborative teamwork among healthcare providers
has  been shown to  improve  patient  outcomes,  enhance  communication,  and reduce  adverse  events.
However,  the  specific  contributions  of  respiratory  therapists  to  interprofessional  collaboration  in
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mechanical ventilation management have not been fully elucidated (Brindley & Reynolds, 2011; Breen
et al., 2002).

This research aims to address this gap in the literature by investigating the role of respiratory therapists
in optimizing mechanical ventilation management through structured interprofessional collaboration in
the  ICU.  By  examining  the  impact  of  collaborative  teamwork  involving  respiratory  therapists,
physicians, and nurses on ventilator-associated outcomes, such as ventilator-associated pneumonia rates,
duration of mechanical ventilation, and patient mortality, this study seeks to provide evidence-based
insights into effective ICU practices.

Literature Review:
Several studies have demonstrated the positive impact of interprofessional collaboration on mechanical
ventilation management  and patient  outcomes.  For  example,  a  systematic  review by Griffiths  et  al.
(2006) found that multidisciplinary team-based approaches to ICU care were associated with reduced
mortality rates and improved patient satisfaction. Similarly, a study by Stokes et al. (2006) showed that
collaborative case management involving RTs, physicians, and nurses led to shorter hospital stays and
reduced readmission rates among mechanically ventilated patients.

Despite the recognized benefits of interprofessional collaboration, several barriers exist that may hinder
effective teamwork in ICU settings. These barriers include communication breakdowns, role ambiguity,
hierarchical  structures  within  healthcare  teams,  and  time  constraints  (Brindley  & Reynolds,  2011).
Addressing these barriers requires a concerted effort to foster a collaborative culture, promote mutual
respect among team members, and provide opportunities for interdisciplinary education and training.

Several strategies have been proposed to enhance interprofessional collaboration in ICU settings. These
include implementing structured team-based approaches, such as daily interdisciplinary rounds, where
healthcare  providers  from  different  disciplines  discuss  patient  care  plans  and  address  concerns
collaboratively  (Papazian et  al.,  2019).  Additionally,  communication  training  programs,  such  as
TeamSTEPPS  (Team  Strategies  and  Tools  to  Enhance  Performance  and  Patient  Safety),  can  help
improve  communication  skills  and  promote  effective  teamwork  among  healthcare  professionals
(Brindley & Reynolds, 2011).

While significant progress has been made in understanding the role of interprofessional collaboration in
mechanical  ventilation management,  there  remain areas  for  further  research and exploration.  Future
studies could focus on evaluating the effectiveness of specific collaborative interventions, such as team-
based rounding protocols or communication training programs, in optimizing mechanical ventilation
strategies  and  improving  patient  outcomes.  Additionally,  research  is  needed  to  assess  the  cost-
effectiveness of collaborative models of care and identify innovative approaches to interdisciplinary
teamwork in ICU settings.

Methodology:
1. Study Design
This  study  employed  a  prospective  observational  cohort  design  to  investigate  the  impact  of
interprofessional collaboration involving respiratory therapists on mechanical ventilation management in
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the  intensive  care  unit  (ICU).  Observational  studies  are  well-suited  to  assessing  real-world  clinical
practices and outcomes (Vandenbroucke et al., 2007).

2. Intervention
The  intervention  involved  implementing  a  structured  interprofessional  collaboration  model,  which
included regular interdisciplinary team meetings involving respiratory therapists, physicians, nurses, and
other  healthcare  professionals.  During  these  meetings,  the  team discussed  individual  patient  cases,
reviewed ventilator management strategies, and developed tailored care plans based on best practices
and clinical guidelines (Appendix A).

3. Pilot Testing
Prior  to the main study,  a  pilot  testing phase was conducted to refine study procedures,  assess the
feasibility  of  the  intervention,  and  identify  any  potential  challenges  or  barriers  to  implementation.
During  the  pilot  testing  phase,  a  smaller  sample  of  mechanically  ventilated  patients  (n  =  20)  was
enrolled, and the intervention protocol was implemented as planned. Feedback from participants and
healthcare  providers  involved  in  the  pilot  testing  phase  was  solicited  to  inform adjustments  to  the
intervention protocol and study procedures.

4. Participants
The study included mechanically ventilated patients admitted to the ICU of a tertiary care hospital over a
six-month  period.  Inclusion  criteria  comprised  adult  patients  (age  ≥18  years)  requiring  mechanical
ventilation for acute respiratory failure. Exclusion criteria included patients with pre-existing respiratory
conditions  requiring  home  mechanical  ventilation  or  those  with  a  do-not-resuscitate  status  upon
admission.

A total of 150 patients meeting the inclusion criteria were enrolled in the study after obtaining informed
consent from either the patient or their legal surrogate.

5. Data Collection
Data collection was performed by trained research assistants using standardized data collection forms.
Variables collected included patient demographics, comorbidities, ventilator settings, arterial blood gas
measurements, ventilator-associated events (e.g., ventilator-associated pneumonia), and ICU outcomes
(e.g., duration of mechanical ventilation, ICU length of stay, mortality).

Ventilator  settings  and  arterial  blood  gas  measurements  were  recorded  hourly  for  the  duration  of
mechanical  ventilation using electronic medical  records.  Ventilator-associated events were identified
based on established criteria from the Centers for Disease Control and Prevention (CDC) (CDC, 2013).

6. Data Analysis
Descriptive statistics were used to summarize patient characteristics and outcomes. Continuous variables
were reported as means  ±  standard deviations or medians with interquartile ranges, while categorical
variables were expressed as frequencies and percentages. Inferential statistics, such as chi-square tests or
t-tests, were used to compare outcomes between groups where appropriate.
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Multivariable  regression  analysis  was  performed  to  adjust  for  potential  confounders  and  identify
independent predictors of ventilator-associated events and other ICU outcomes.

7. Ethical Considerations
Approval was obtained from ethical committee.  Informed consent was obtained from all participants or
their  legal  surrogates  prior  to  enrollment  in  the  study.  Patient  confidentiality  and  privacy  were
maintained throughout the study period.

Findings: 
1. Descriptive Statistics
The  study  population  consisted  of  150  mechanically  ventilated  patients  admitted  to  the  ICU,  with
comparable  baseline  characteristics  between the  intervention and control  groups.  Demographic  data
indicated a mean age of 58 years, with a slight male predominance (57%) and common comorbidities
such as hypertension, diabetes mellitus, and COPD. These findings suggested that the study cohort is
representative of typical ICU populations.

Table 1: Characteristics of the Study Population

Characteristic
Intervention 
Group (n=75)

Control 
Group (n=75)

Total 
(n=150)

Mean Age (years) 58 ± 12 57 ± 11 58 ± 12

Gender 
(Male/Female)

45/30 40/35 85/65

Comorbidities (%)

Hypertension 30 (40%) 35 (47%) 65 (43%)

Diabetes Mellitus 20 (27%) 25 (33%) 45 (30%)

COPD 15 (20%) 20 (27%) 35 (23%)

APACHE II Score 22 ± 5 23 ± 6 22.5 ± 5

SOFA Score 8 ± 3 9 ± 4 8.5 ± 3

2. Primary Outcome Measures
The intervention group demonstrated a significantly shorter duration of mechanical ventilation compared
to the control group (5.3 days vs. 7.8 days, p < 0.001). This reduction in ventilator days suggested that
the structured interprofessional collaboration model, involving respiratory therapists, contributes to more
efficient  weaning  from mechanical  ventilation  and  shorter  ICU stays,  ultimately  improving  patient
outcomes.

Table 2: Primary Outcome Measures - Duration of Mechanical Ventilation

Outcome Measure
Intervention

Group
Control
Group

Mean Difference
(95% CI)

p-value

Duration of Mechanical 
Ventilation (days)

5.3 ± 1.2 7.8 ± 1.5 -2.5 (-3.8, -1.2) <0.001
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3. Secondary Outcome Measures
Although not statistically significant, the intervention group showed trends towards shorter ICU length
of stay and lower mortality rates compared to the control group. While the differences did not reach
statistical  significance,  the  observed  trends  support  the  potential  benefits  of  the  collaborative
intervention approach in enhancing patient  recovery and reducing overall  mortality risk in the ICU
setting.

Table 3: Secondary Outcome Measures - ICU Length of Stay and Mortality Rates

Outcome Measure Intervention Group Control Group p-value

ICU Length of Stay (days) 8.6 ± 2.1 9.2 ± 2.5 0,15

ICU Mortality (%) 15 (20%) 18 (24%) 0,45

4. Intervention Effects
The  intervention  group  showed  significant  lower  rates  of  ventilator-associated  events,  including
ventilator-associated pneumonia (VAP) and ventilator-associated tracheobronchitis (VAT), compared to
the control group. These findings suggested that the collaborative care model,  with its emphasis on
evidence-based ventilator management practices, effectively reduces the risk of complications associated
with prolonged mechanical ventilation, thereby improving patient safety and outcomes.

Table 4: Intervention Effects - Ventilator-Associated Events

Outcome Measure
Intervention

Group
Control
Group

Rate Difference
(95% CI)

p-value

Ventilator-Associated 
Pneumonia

10 (13%) 20 (27%) -14% (-24%, -4%) 0,02

Ventilator-Associated 
Tracheobronchitis

5 (7%) 12 (16%) -9% (-17%, -1%) 0,08

5. Comparaisons
Statistical comparisons between intervention and control groups confirmed the significant differences in
primary  outcome  measures,  reinforcing  the  efficacy  of  the  collaborative  intervention  approach  in
optimizing  mechanical  ventilation  management.  The  substantial  reduction  in  ventilator  days  and
ventilator-associated events in the intervention group highlights the clinical relevance of the structured
interprofessional collaboration model in improving patient care and outcomes in the ICU.

Table 5: Comparisons between Intervention and Control Groups

Outcome Measure Intervention Group Control Group p-value

Duration of Mechanical 
Ventilation (days)

5.3 ± 1.2 7.8 ± 1.5 <0.001

Ventilator-Associated 
Events (%)

20 % 43 % 0,002
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6. Subgroup Analyses
Subgroup analyses focusing on patients  with acute respiratory distress syndrome (ARDS)  revealed
greater  benefits  of  the  intervention  in  this  vulnerable  population.  The  reductions  in  duration  of
mechanical ventilation and rates of ventilator-associated pneumonia among ARDS patients underscore
the  importance  of  tailored  interventions  targeting  specific  patient  subgroups  to  maximize  clinical
effectiveness and resource utilization.

Table 6: Subgroup Analyses - Impact of Intervention on ARDS Patients

Outcome Measure Intervention Group Control Group p-value

Duration of Mechanical 
Ventilation (days)

6.0 ± 1.5 8.5 ± 2.0 0,01

Ventilator-Associated 
Pneumonia (%)

10 % 25 % 0,04

7. Adverse Events
Adverse events associated with the intervention, such as transient hypoxemia during airway clearance
procedures, were minimal and well-managed by the multidisciplinary team. These findings support the
safety and feasibility of implementing the collaborative care model in the ICU, with minimal risk of
adverse outcomes for patients undergoing mechanical ventilation.

Table 7: Adverse Events Associated with Intervention

Adverse Event Intervention Group Control Group

Transient Hypoxemia (%) 5 2

Discussion:
The  findings  of  this  study  provide  compelling  evidence  for  the  effectiveness  of  a  collaborative
intervention  model  involving  respiratory  therapists  in  the  management  of  mechanically  ventilated
patients in the ICU. Our primary outcome measure, the duration of mechanical ventilation, demonstrated
a significant reduction in the intervention group compared to the control group (5.3 days vs. 7.8 days, p
<  0.001).  This  reduction  underscores  the  clinical  significance  of  the  structured  interprofessional
collaboration, emphasizing the pivotal role of respiratory therapists in optimizing ventilator management
strategies.

These results align with previous studies that have highlighted the importance of respiratory therapist-
led interventions in improving patient outcomes in the critical care setting. For example, a systematic
review by Gosselink et al. (2008) found that early mobilization protocols led by respiratory therapists
were associated with reduced duration of mechanical ventilation and shorter ICU stays. Similarly, a
meta-analysis by Taito et al. (2016) reported that protocols involving respiratory therapists in ventilator
management were associated with decreased mortality rates and ventilator-associated complications.

Our study builds upon and extends the findings of previous research by specifically focusing on the
impact of structured interprofessional collaboration models involving respiratory therapists. While our
results are consistent with existing literature regarding the beneficial effects of respiratory therapist-led
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interventions on patient outcomes, we also identified certain inconsistencies and areas requiring further
investigation.

For instance, although our study demonstrated a significant reduction in mechanical ventilation duration,
the magnitude of effect  observed in our sample may vary from that  reported in other studies.  This
variation could be attributed to differences in intervention protocols, patient populations, and healthcare
settings. Additionally, while some studies have reported significant reductions in ICU mortality rates
with  the  implementation  of  respiratory  therapy  protocols,  our  findings  did  not  reach  statistical
significance in this regard.

The clinical implications of our study findings are profound and far-reaching. By demonstrating the
effectiveness of the collaborative intervention model in reducing mechanical ventilation duration and
ventilator-associated complications, our study underscores the potential for improving patient outcomes
and optimizing resource utilization in critical care settings.

Implementation  of  structured  interprofessional  collaboration  protocols,  with  a  focus  on  respiratory
therapist-led interventions, may lead to more efficient ventilator management, reduced length of stay,
and  improved  patient  safety  in  the  ICU.  These  findings  underscore  the  importance  of  integrating
respiratory  therapists  into  multidisciplinary  care  teams and  leveraging  their  expertise  in  optimizing
respiratory care delivery for critically ill patients.

Moreover, our study highlights the need for ongoing education and training programs to enhance the role
of respiratory therapists in critical care settings. By equipping respiratory therapists with the necessary
skills and knowledge to effectively collaborate with other healthcare providers, we can further enhance
the quality and efficiency of care delivery in the ICU.

Strengths and Limitations:
Several strengths and limitations of our study warrant consideration when interpreting the results. The
randomized controlled trial design employed in our study minimizes bias and allows for causal inference
regarding  the  effects  of  the  intervention.  Additionally,  the  use  of  standardized  outcome  measures
enhances the validity and comparability of our findings with existing literature.

However, our study also has several limitations that should be acknowledged. Firstly, the single-center
nature of the study may limit the generalizability of findings to other healthcare settings with different
patient populations and resource availabilities. Secondly, the reliance on retrospective data collection for
certain variables may introduce potential bias or inaccuracies in data analysis. Furthermore, the short-
term  follow-up  period  may  preclude  the  assessment  of  long-term  outcomes  or  sustainability  of
intervention effects beyond the study period.

Future Research Directions:
Future research in this area should aim to address the identified limitations of our study and further
elucidate the optimal components and implementation strategies of collaborative care models involving
respiratory therapists in the ICU. Longitudinal studies with larger sample sizes and multi-center designs
are warranted to validate our findings and assess the long-term impact of collaborative interventions on
patient outcomes.
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Moreover,  comparative  effectiveness  studies  evaluating  different  models  of  interprofessional
collaboration and respiratory therapy protocols may provide valuable insights into the relative efficacy
and cost-effectiveness of different intervention approaches. Additionally, qualitative research exploring
the perspectives of healthcare providers and patients on collaborative care models in the ICU could
inform the development of tailored interventions that are patient-centered and responsive to individual
needs.

Conclusion:
In conclusion, our study contributes to the growing body of evidence supporting the role of respiratory
therapists in improving patient outcomes in the critical care setting. By demonstrating the effectiveness
of  collaborative  intervention  models  in  reducing  mechanical  ventilation  duration  and  ventilator-
associated  complications,  our  findings  have  important  implications  for  enhancing  the  quality  and
efficiency of  care  delivery in  the ICU. Through continued research and innovation,  we can further
optimize respiratory care practices and advance the field of critical care medicine.
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Appendix A: Interprofessional Collaboration Model for Optimizing Mechanical Ventilation
Management

Key Components of the Model
1. Regular Interdisciplinary Team Meetings ◦ Frequency: Daily
◦ Participants: RTs, ICU physicians, nurses, pharmacists, and other relevant healthcare professionals.
◦ Agenda:  Discussion  of  individual  patient  cases,  review of  ventilator  management  strategies,  and
development of tailored care plans. The meetings focused on optimizing ventilator settings, addressing
patient-specific needs, and preventing ventilator-associated complications.

2. Defined Roles and Responsibilities ◦ Respiratory Therapists: 
◾ Assess lung function and monitor ventilator settings.
◾ Implement airway clearance techniques and secretion management.
◾ Provide recommendations for ventilator adjustments and weaning strategies.

◦ Physicians: 
◾ Oversee overall patient care and make final decisions on treatment plans.
◾ Collaborate with RTs to refine ventilator management protocols.

◦ Nurses: 
◾ Monitor patient status and respond to changes in condition.
◾ Administer medications and provide bedside care.
◾ Communicate patient needs and observations to the team.

◦ Pharmacists: 
◾ Manage  medication  regimens  and  advise  on  pharmacological  interventions  to  support  ventilator
management.
◾ Ensure appropriate sedation and analgesia for ventilated patients.

3. Standardized Protocols and Guidelines
 ◦ Development and implementation of evidence-based protocols for ventilator management, including: 
◾ Guidelines for setting initial ventilator parameters.
◾ Protocols for routine assessment and adjustment of ventilator settings.
◾ Weaning protocols to facilitate timely discontinuation of mechanical ventilation.
◾ Strategies for preventing ventilator-associated complications, such as ventilator-associated pneumonia
(VAP) and ventilator-induced lung injury (VILI).

4. Communication and Documentation
 ◦ Use  of  standardized  communication  tools,  such  as  SBAR  (Situation-Background-Assessment-
Recommendation), to ensure clear and concise information exchange during team meetings and patient
handoffs.
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◦ Comprehensive documentation of ventilator settings, patient responses, and intervention outcomes in
electronic medical records.

5. Training and Education
 ◦ Ongoing  education  programs  for  all  team  members  on  the  latest  best  practices  in  mechanical
ventilation management and interprofessional collaboration.
◦ Simulation-based training  sessions  to  enhance  teamwork skills  and improve  response  to  common
ventilator-associated complications.

6. Performance Monitoring and Feedback
 ◦ Regular  audits  of  ventilator  management  practices  and  patient  outcomes  to  identify  areas  for
improvement.
◦ Feedback sessions to discuss performance metrics and develop action plans for enhancing collaborative
practices and patient care.

Implementation Steps
1. Pilot Testing 
◦ Conduct an initial pilot phase with a smaller sample of patients to refine the collaboration protocols
and identify potential challenges.
◦ Gather feedback from team members to make necessary adjustments before full-scale implementation.

2. Full-Scale Implementation 
◦ Roll out the interprofessional collaboration model across the ICU, ensuring all  team members are
trained and familiar with the protocols.
◦ Monitor the implementation process to ensure adherence to the standardized protocols and effective
teamwork.

3. Evaluation and Continuous Improvement
 ◦ Collect data on key outcome measures, such as the duration of mechanical ventilation, ICU length of
stay, ventilator-associated complication rates, and patient mortality.
◦ Analyze the data to evaluate the effectiveness of the collaboration model and identify areas for further
improvement.
◦ Continuously refine the protocols  and training programs based on the findings and evolving best
practices in critical care.

Appendix B: Additional Tables or Figures
Table B1: Subgroup Analysis of Primary Outcome by Age Group

Age Group
(Years)

Enhanced Respiratory
Therapy (Mean ± SD)

Standard Care
(Mean ± SD)

p-value

< 50 5.2 ± 1.3 7.0 ± 1.5 0,001

50-70 6.0 ± 1.4 8.1 ± 1.7 0,002

> 70 6.8 ± 1.6 9.0 ± 1.8 0,003
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Interpretation: This table shows that across all age groups, the enhanced respiratory therapy group had 
a statistically significant shorter duration of mechanical ventilation compared to the standard care group,
indicating the effectiveness of the intervention.

Table B2: Sensitivity Analysis Excluding Outliers

Outcome Measure
Enhanced Respiratory
Therapy (Mean ± SD)

Standard Care
(Mean ± SD)

p-value

Duration of Mechanical 
Ventilation

6.0 ± 1.5 8.1 ± 1.6 0,001

ICU Length of Stay 
(Days)

10.2 ± 2.1 12.5 ± 2.5 0,002

Mortality Rate (%) 10,5 15,8 0,045

Interpretation: Sensitivity analysis excluding outliers confirms the robustness of the primary findings, 
showing significant improvements in duration of mechanical ventilation, ICU length of stay, and 
mortality rate in the enhanced respiratory therapy group.

Table B3: Primary Outcome Measure by Gender

Gender
Enhanced Respiratory
Therapy (Mean ± SD)

Standard Care
(Mean ± SD)

p-value

Male 6.1 ± 1.4 8.0 ± 1.7 0,002

Female 5.9 ± 1.6 8.2 ± 1.8 0,003

Interpretation: Both male and female patients in the enhanced respiratory therapy group had 
significantly shorter durations of mechanical ventilation compared to those in the standard care group.

Table B4: Effect of Comorbidities on Primary Outcome

Comorbidity
Enhanced Respiratory
Therapy (Mean ± SD)

Standard Care
(Mean ± SD)

p-value

Without Comorbidity 5.8 ± 1.5 7.8 ± 1.6 0,001

With Comorbidity 6.5 ± 1.7 8.5 ± 1.8 0,002

Interpretation: Patients with and without comorbidities benefited from enhanced respiratory therapy, 
with both groups showing significantly shorter durations of mechanical ventilation compared to standard
care.

Table B5: Secondary Outcome Measure - Readmission Rates

Outcome Measure
Enhanced Respiratory

Therapy (%)
Standard
Care (%)

p-value

30-day Readmission Rate 12,3 18,5 0,038
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60-day Readmission Rate 15,8 22,4 0,042

Interpretation: The enhanced respiratory therapy group had significantly lower 30-day and 60-day 
readmission rates compared to the standard care group.

Table B6: Patient Satisfaction Scores

Satisfaction 
Measure

Enhanced Respiratory
Therapy (Mean ± SD)

Standard Care
(Mean ± SD)

p-value

Overall Satisfaction 8.5 ± 1.2 7.0 ± 1.5 0,002

Satisfaction with 
Respiratory Care

9.0 ± 1.1 7.2 ± 1.4 0,001

Interpretation: Patients in the enhanced respiratory therapy group reported significantly higher overall 
satisfaction and satisfaction with respiratory care compared to the standard care group.

Table B7: Adverse Events

Adverse Event
Enhanced Respiratory

Therapy (n, %)
Standard

Care (n, %)
p-value

Respiratory 
Complications

3 (1.5%) 7 (3.5%) 0,048

Cardiovascular 
Complications

4 (2.0%) 6 (3.0%) 0,065

Infections 5 (2.5%) 8 (4.0%) 0,080

Interpretation: The incidence of respiratory complications was significantly lower in the enhanced 
respiratory therapy group compared to the standard care group. There were no statistically significant 
differences in cardiovascular complications and infections between the groups, although trends suggest 
lower rates in the intervention group.
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