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Abstract:
This study examines the impact of early mobilization protocols on outcomes in mechanically ventilated
ICU patients. Early mobilization has emerged as a promising strategy to counteract the adverse effects of
prolonged immobilization during mechanical ventilation. However, evidence specific to mechanically
ventilated ICU patients is limited. Through a randomized controlled trial, we assessed the efficacy of
early mobilization protocols on ventilator-free days, ICU length of stay, mortality, and other outcomes.
Results showed that early mobilization led to significantly higher ventilator-free days, shorter ICU stays,
and lower incidence of ventilator-associated pneumonia. Additionally, patients in the intervention group
exhibited better functional status and quality of life. These findings underscore the importance of early
mobilization in improving outcomes for mechanically ventilated ICU patients.
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Introduction :
Mechanical ventilation is indispensable for managing respiratory failure in critically ill patients within
the  intensive  care  unit  (ICU)  (Esteban  et  al.,  2002).  However,  prolonged  immobilization  during
mechanical ventilation can precipitate deleterious consequences such as muscle weakness, ventilator-
associated  complications,  and  extended  ICU  stays  (Schweickert  et  al.,  2009).  Early  mobilization
interventions have emerged as promising strategies to mitigate these adverse effects and enhance patient
outcomes.

The rationale behind implementing early mobilization protocols in the ICU setting stems from their
potential  to  counteract  muscle  atrophy,  optimize  respiratory  function,  minimize  complications,  and
foster overall patient well-being (Morris et al., 2008). By initiating physical activity as soon as feasible,
early mobilization endeavors to offset the detrimental impact of prolonged immobilization and expedite
recovery trajectories.

However, despite the theoretical benefits of early mobilization, a paucity of evidence exists regarding its
efficacy  in  mechanically  ventilated  ICU patients  (Devlin  et  al.,  2018).  While  several  studies  have
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investigated the effectiveness of early mobilization interventions in diverse patient cohorts, data specific
to mechanically ventilated ICU patients are limited.

Therefore, the objective of this study is to assess the impact of early mobilization protocols on outcomes
such as ventilator-associated complications, length of ICU stay, and mortality in mechanically ventilated
ICU patients. Through a systematic evaluation of the effectiveness of early mobilization interventions in
this  population,  we aim to contribute to the evolving landscape of  ICU care practices and enhance
patient outcomes.

The significance of this research lies in its potential to inform clinical practice and optimize patient care
in the ICU setting. By elucidating the impact of early mobilization on critical outcomes, our findings
may  inform  healthcare  providers  in  implementing  evidence-based  interventions  to  improve  patient
outcomes, mitigate complications, and elevate the standard of care in the ICU.

Literature Review:
Mechanical ventilation is a cornerstone of critical care management, providing life-sustaining respiratory
support for patients with acute respiratory failure (Bellani et al., 2016). It involves the use of mechanical
ventilators to deliver positive pressure to the lungs, assisting or replacing spontaneous breathing efforts
(Esteban et al., 2002). While mechanical ventilation is essential for maintaining adequate oxygenation
and  ventilation  in  critically  ill  patients,  prolonged  immobilization  and  sedation  during  mechanical
ventilation can lead to detrimental effects such as muscle weakness, ventilator-associated complications,
and prolonged ICU stays (clarissa et al., 2019).

Early mobilization, defined as initiating physical activity as soon as feasible in critically ill patients, has
emerged as a promising strategy to mitigate the adverse effects of prolonged immobilization during
mechanical ventilation (Schweickert et al., 2009). Early mobilization interventions encompass a range of
activities,  including passive range of motion exercises,  sitting at  the edge of the bed, standing, and
ambulation (Burtin et al., 2009). These interventions aim to prevent muscle atrophy, improve respiratory
mechanics,  enhance  cardiovascular  function,  and  reduce  the  risk  of  complications  associated  with
prolonged immobilization (Schweickert et al., 2009; Morris et al., 2008).

Several studies have demonstrated the effectiveness of early mobilization interventions in improving
outcomes for mechanically ventilated ICU patients. Schweickert et al. (2009) conducted a randomized
controlled  trial  (RCT)  in  mechanically  ventilated  ICU  patients  and  found  that  early  physical  and
occupational therapy led to a significant reduction in the duration of mechanical ventilation and ICU
length of stay compared to usual care. Similarly, Morris et al. (2008) reported that early intensive care
unit  mobility  therapy  in  mechanically  ventilated  patients  was  associated  with  improved  functional
outcomes and reduced mortality.

Furthermore,  a  systematic  review  and  meta-analysis  by  Burtin  et  al.  (2009)  concluded  that  early
mobilization interventions in ICU patients were associated with a reduction in the incidence of ICU-
acquired weakness, ventilator-associated pneumonia, and delirium, as well as improved functional status
and quality of life.
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Despite  the demonstrated benefits  of  early mobilization,  several  challenges and barriers  exist  to  its
implementation  in  the  ICU.  Patient-related  factors,  such  as  sedation,  hemodynamic  instability,  and
neurologic impairment, may limit the feasibility of early mobilization interventions (Alaparthi et al.,
2020).  In  addition,  staffing  limitations,  inadequate  resources,  and  organizational  barriers  within
healthcare institutions may hinder the implementation of early mobilization protocols (Babazadeh et al.,
2021).

To overcome barriers  to  early  mobilization in  the  ICU,  interdisciplinary collaboration and protocol
standardization are essential (Balas et al., 2014). Establishing dedicated mobilization teams comprising
physical  therapists,  occupational  therapists,  nurses,  and  respiratory  therapists  can  facilitate  the
systematic implementation of early mobilization protocols. Furthermore, staff education and training
programs can enhance healthcare providers' knowledge and confidence in delivering early mobilization
interventions (Fraser et al., 2015).

While  existing  evidence  supports  the  efficacy  of  early  mobilization  interventions  in  mechanically
ventilated ICU patients, there are notable gaps in the literature. Limited data exist on the optimal timing,
intensity, and duration of early mobilization interventions, as well as their long-term effects on patient
outcomes (Paton et al., 2018). Further research is needed to elucidate the mechanisms by which early
mobilization impacts 

Methodology:
Study Design
A  randomized  controlled  trial  (RCT)  was  conducted  to  rigorously  evaluate  the  impact  of  early
mobilization  protocols  on  outcomes  in  mechanically  ventilated  ICU patients.  The  RCT design  was
chosen to minimize bias and provide robust evidence for causal relationships (Hulley et al., 2013).

Participants
The study enrolled critically ill patients admitted to the ICU who required mechanical ventilation for
acute  respiratory  failure.  Eligible  participants  were  adults  aged  18  years  and  older,  mechanically
ventilated within 48 hours of ICU admission, and expected to remain on mechanical ventilation for at
least 48 hours. Exclusion criteria included unstable hemodynamics, severe neurologic impairment, and
other contraindications to early mobilization. Sample size calculation was based on detecting a clinically
significant difference in ventilator-free days between the intervention and control groups, with a power
of 80% and a significance level of 0.05. A sample size of 100 participants per group was determined to
be sufficient  to  detect  a  20% difference in  ventilator-free  days  between groups,  based on previous
studies demonstrating the effectiveness of early mobilization interventions (Schweickert et al., 2009).

Intervention
The  intervention  group  underwent  a  standardized  early  mobilization  protocol,  comprising  specific
mobilization activities such as passive range of motion exercises, sitting at the edge of the bed, standing,
and supervised ambulation. This protocol was implemented by a multidisciplinary team consisting of
physical therapists, occupational therapists, nurses, and respiratory therapists. The timing, frequency,
intensity, and duration of each mobilization session were clearly defined and guided by evidence-based
recommendations (Schweickert et al., 2009).
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Comparator
The control group received standard care, which primarily involved bed rest and passive range of motion
exercises as tolerated. Standard care practices were consistent with institutional protocols and guidelines
for mechanically ventilated patients in the ICU.

Outcome Measures
Primary outcome measures included ventilator-free days, ICU length of stay, and mortality. Secondary
outcome  measures  encompassed  the  incidence  of  ventilator-associated  pneumonia,  ICU-acquired
weakness,  functional status at  ICU discharge,  and quality of life at  6 months post-discharge.  These
outcomes  were  assessed  using  standardized  tools  and  instruments  validated  for  use  in  critically  ill
patients:
• Ventilator-Free Days: Ventilator-free days were calculated as the number of days alive and free

from  mechanical  ventilation  within  the  first  28  days  after  enrollment.  This  outcome  measure
provides a clinically relevant indicator of respiratory support requirements and has been widely used
in critical care research (Esteban et al., 2002).

• ICU Length of Stay: ICU length of stay was defined as the number of days spent in the ICU from
enrollment until ICU discharge. This outcome measure reflects the duration of critical care resource
utilization and has implications for healthcare resource allocation and patient outcomes (Esteban et
al., 2002).

• Mortality: Mortality  was  assessed  as  the  proportion  of  participants  who died  during  the  study
period, either in the ICU or after discharge. This outcome measure is a fundamental indicator of
patient morbidity and treatment efficacy in critical care settings (Esteban et al., 2002).

• Ventilator-Associated  Pneumonia: The  incidence  of  ventilator-associated  pneumonia  was
determined  based  on  clinical  and  microbiological  criteria,  following  established  guidelines  for
diagnosing and classifying pneumonia in critically ill patients (Kalil et al., 2016).

• ICU-Acquired Weakness: ICU-acquired weakness was assessed using standardized muscle strength
testing,  such  as  the  Medical  Research  Council  (MRC)  scale  or  handheld  dynamometry.  These
assessment  tools  have  demonstrated  reliability  and  validity  in  evaluating  muscle  strength  and
function in critically ill patients (Hermans et al., 2015).

• Functional Status and Quality of Life: Functional status at ICU discharge and quality of life at 6
months post-discharge were assessed using validated scales such as the Functional Independence
Measure  (FIM)  and  the  Short  Form-36  (SF-36)  Health  Survey.  These  instruments  provide
comprehensive assessments of physical function, activities of daily living, and health-related quality
of life outcomes (Groll et al., 2005; Ware & Sherbourne, 1992).

Data Collection
Data collection was performed by trained research staff using standardized data collection forms and
electronic medical records. Demographic information, clinical variables, and outcome measures were
systematically recorded at predefined time points throughout the study period. Quality control measures,
including inter-rater reliability assessments and regular audit checks, were implemented to ensure data
accuracy and consistency.

Statistical Analysis
Statistical analysis was conducted using appropriate parametric or non-parametric tests, depending on
the  distribution  of  the  data.  Between-group  differences  in  primary  and  secondary  outcomes  were
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assessed  using  independent  t-tests,  Mann-Whitney  U  tests,  or  chi-square  tests,  as  appropriate.
Multivariable regression analysis was employed to adjust for potential confounding variables, such as
age, severity of illness, and comorbidities. Statistical significance was set at p < 0.05.

Ethical Considerations
Approval obtained from ethical committee  . Informed consent was obtained from all participants or
their legally authorized representatives prior to enrollment in the study. Confidentiality and privacy of
participant data were strictly maintained throughout the study period.

Data Management
Data management procedures encompassed secure storage of electronic and paper records, restricted
access  to  study  data,  and  encryption  of  electronic  data  files.  Data  were  stored  in  accordance  with
institutional policies and regulations governing data security and privacy.

Findings:
Statistical Analysis of Differences:
Statistical analysis was conducted to compare the outcomes between the intervention and control groups
for each outcome measure. The following methods were employed for statistical analysis:
1. Ventilator-Free Days: Independent t-tests were used to compare the mean number of ventilator-

free  days  between  the  intervention  and  control  groups.  The  intervention  group  demonstrated  a
significantly higher mean number of ventilator-free days (mean difference = 3.5 days, p < 0.001),
indicating a shorter duration of mechanical ventilation compared to the control group.

2. ICU Length of Stay: Mann-Whitney U tests were utilized to compare the median ICU length of
stay between the intervention and control groups, as the data were not normally distributed. The
intervention group had a significantly shorter median ICU length of stay compared to the control
group  (median  difference  =  2  days,  p  =  0.005),  suggesting  a  more  rapid  recovery  and  earlier
discharge from the ICU.

3. Mortality: Chi-square tests  were employed to assess differences in mortality rates between the
intervention and control groups. There was no statistically significant difference in mortality rates
between the two groups (p = 0.321), indicating comparable survival outcomes.

4. Incidence  of  Ventilator-Associated  Pneumonia: Chi-square  tests  were  used  to  compare  the
incidence  of  ventilator-associated  pneumonia  between  the  intervention  and  control  groups.  The
intervention group had a significantly lower incidence of ventilator-associated pneumonia compared
to  the  control  group  (p  =  0.012),  suggesting  a  protective  effect  of  early  mobilization  against
nosocomial infections.

5. ICU-Acquired Weakness: Independent t-tests were conducted to compare muscle strength scores
between the intervention and control groups. The intervention group exhibited significantly higher
muscle strength scores (mean difference = 2.1, p < 0.001), indicating a lower prevalence of ICU-
acquired weakness compared to the control group.

6. Functional Status and Quality of Life: Multivariable regression analysis was performed to assess
differences in functional  status at  ICU discharge and quality of  life  at  6 months post-discharge
between the intervention and control  groups,  adjusting for  potential  confounding variables.  The
intervention group demonstrated significantly better functional status at ICU discharge (p = 0.004)
and higher quality of life scores at 6 months post-discharge (p = 0.001) compared to the control
group.
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Table 1: Characteristics of Study Population
• The table presents the demographic characteristics and comorbidities of the study population, 

stratified by the intervention and control groups.
• Both groups had similar mean ages, APACHE II scores, and distributions of gender and 

comorbidities, indicating comparable baseline characteristics.

Characteristic
Intervention Group 
(n=100)

Control Group 
(n=100)

Age (years), mean ± SD 65.4 ± 8.2 66.1 ± 7.5

Gender (Male/Female), n (%) 60 (60%) / 40 (40%) 58 (58%) / 42 (42%)

APACHE II Score, mean ± SD 25.6 ± 4.3 26.2 ± 4.1

Comorbidities

- Hypertension, n (%) 35 (35%) 38 (38%)

- Diabetes Mellitus, n (%) 25 (25%) 28 (28%)

- Coronary Artery Disease, n (%) 18 (18%) 20 (20%)

- Chronic Obstructive Pulmonary 
Disease, n (%)

12 (12%) 14 (14%)

- Others, n (%) 10 (10%) 12 (12%)

Table 2: Baseline Clinical Variables
• This table provides information on baseline clinical variables, including duration of mechanical 

ventilation, SOFA scores, and length of ICU stay.
• The intervention group had a slightly shorter median duration of mechanical ventilation and a lower 

mean SOFA score compared to the control group, suggesting less severe illness at baseline.

Variable
Intervention 
Group (n=100)

Control Group
(n=100)

Mechanical Ventilation (days), median (IQR) 5 (3-7) 6 (4-8)

Sequential Organ Failure Assessment (SOFA) 
Score, mean ± SD

8.5 ± 2.1 8.7 ± 2.3

Length of ICU Stay (days), mean ± SD 10.2 ± 3.4 11.8 ± 3.7

Table 3: Primary Outcome Measures
• The primary outcome measure, ventilator-free days, is significantly higher in the intervention group 

compared to the control group (15.4 days vs. 11.9 days), indicating a shorter duration of mechanical 
ventilation and faster liberation from the ventilator.

Outcome Measure Intervention Control Group 
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Group (n=100) (n=100)

Ventilator-Free Days, mean ± SD 15.4 ± 3.2 11.9 ± 2.8

Table 4: Secondary Outcome Measures (Part 1)
• This part of the table presents secondary outcome measures related to ICU length of stay, mortality 

rates, and incidence of ventilator-associated pneumonia.
• The intervention group had a significantly shorter median ICU length of stay and a lower incidence 

of ventilator-associated pneumonia compared to the control group, suggesting improved clinical 
outcomes with early mobilization.

Outcome Measure
Intervention 
Group (n=100)

Control Group 
(n=100)

ICU Length of Stay (days), 
median (IQR)

8 (6-10) 10 (8-12)

Mortality, n (%) 22 (22%) 25 (25%)

Incidence of Ventilator-
Associated Pneumonia, n (%)

12 (12%) 18 (18%)

Table 4: Secondary Outcome Measures (Part 2)
• The second part of Table 4 focuses on ICU-acquired weakness, as assessed by muscle strength 

scores.
• The intervention group exhibited higher muscle strength scores compared to the control group, 

indicating a lower prevalence of ICU-acquired weakness and better neuromuscular function.

Outcome Measure
Intervention 
Group (n=100)

Control Group 
(n=100)

ICU-Acquired Weakness (Muscle 
Strength Score), mean ± SD

3.8 ± 1.2 2.5 ± 1.0

Table 5: Functional Status at ICU Discharge
• This table presents the functional status of patients at ICU discharge, categorized as independent or 

dependent based on FIM scores.
• A higher proportion of patients in the intervention group achieved independence in functional status 

compared to the control group, suggesting better functional outcomes with early mobilization.

Functional Status
Intervention 
Group (n=100)

Control Group 
(n=100)

Independent (FIM 
Score > 80), n (%)

75 (75%) 62 (62%)
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Dependent (FIM 
Score ≤ 80), n (%)

25 (25%) 38 (38%)

Table 7: Quality of Life at 6 Months Post-Discharge
• The table displays quality of life scores at 6 months post-discharge, including SF-36 physical and 

mental component scores.
• Patients in the intervention group had higher mean scores for both physical and mental components 

compared to the control group, indicating better overall quality of life outcomes following ICU 
discharge.

Quality of Life Measure
Intervention Group 
(n=100)

Control Group
(n=100)

SF-36 Physical Component 
Score, mean ± SD

75.2 ± 6.8 68.5 ± 7.3

SF-36 Mental Component 
Score, mean ± SD

72.8 ± 7.1 65.4 ± 6.5

Discussion:
The  findings  of  this  study  provide  compelling  evidence  supporting  the  effectiveness  of  early
mobilization  protocols  in  mechanically  ventilated  ICU  patients.  Our  primary  outcome  measure,
ventilator-free days, demonstrated a significant improvement in the intervention group compared to the
control group. Patients who underwent early mobilization experienced, on average, 3.5 more ventilator-
free  days,  indicating  a  shorter  duration  of  mechanical  ventilation  and  faster  liberation  from  the
ventilator. This result is consistent with previous research highlighting the benefits of early mobilization
in improving respiratory outcomes and reducing ventilator-associated complications (Schweickert et al.,
2009).

Furthermore, our secondary outcome measures, including ICU length of stay, incidence of ventilator-
associated pneumonia, ICU-acquired weakness, and functional status at ICU discharge, also favored the
intervention group. Patients in the intervention group had a shorter median ICU length of stay, lower
incidence of ventilator-associated pneumonia, higher muscle strength scores, and better functional status
compared to  the  control  group.  These  findings  suggest  that  early  mobilization not  only  accelerates
recovery from critical illness but also reduces the risk of complications and improves overall physical
function in ICU patients.

Our study findings are consistent with previous research demonstrating the positive impact of early
mobilization on outcomes in  critically  ill  patients.  Schweickert  et  al.  (2009)  conducted a  landmark
randomized controlled trial demonstrating that early physical and occupational therapy in mechanically
ventilated patients led to a significant reduction in the duration of mechanical ventilation and ICU length
of stay. Our study builds upon these findings by providing additional evidence of the benefits of early
mobilization protocols in a diverse population of mechanically ventilated ICU patients.
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However,  it  is  important  to  note  that  some  studies  have  reported  conflicting  results  regarding  the
efficacy of early mobilization in ICU patients. For example, a systematic review by Burtin et al. (2009)
found no significant difference in ICU length of stay or mortality with early mobilization interventions.
The  discrepancies  in  findings  may  be  attributed  to  variations  in  study  populations,  intervention
protocols, and outcome measures across different studies. Nonetheless, our study adds to the growing
body of evidence supporting the implementation of early mobilization protocols in critical care practice.

The findings of this study have significant clinical implications for the management of mechanically
ventilated ICU patients.  Early mobilization protocols offer a safe and effective means of promoting
patient mobility and functional recovery during critical illness. By reducing the duration of mechanical
ventilation and ICU length of  stay,  early mobilization not  only enhances patient  outcomes but  also
optimizes  ICU  resource  utilization  and  potentially  reduces  healthcare  costs.  Moreover,  the  lower
incidence of ventilator-associated pneumonia and ICU-acquired weakness observed in the intervention
group underscores the importance of early mobilization in preventing common complications associated
with prolonged immobilization in the ICU setting.

A major strength of this study is its randomized controlled trial design, which provides a high level of
evidence for assessing the efficacy of early mobilization protocols. The use of standardized outcome
measures and rigorous statistical analysis enhances the validity and reliability of the study findings.
Additionally, the inclusion of a diverse population of mechanically ventilated ICU patients increases the
generalizability of the results to various clinical settings.

However, several limitations should be considered when interpreting the findings of this study. First, the
single-center nature of the study may limit the generalizability of the results to other healthcare settings.
Future multicenter studies are warranted to validate our findings in diverse patient populations. Second,
despite  efforts  to  standardize  the  early  mobilization  protocols,  variations  in  the  implementation  of
interventions may have influenced the outcomes. Further research is needed to optimize the delivery of
early mobilization interventions and assess their long-term effects on patient outcomes.

Future research should focus on elucidating the mechanisms underlying the beneficial effects of early
mobilization in mechanically ventilated ICU patients. Investigating the physiological and biomechanical
changes associated with early mobilization may help identify optimal strategies for promoting patient
mobility and functional recovery. Additionally, studies exploring the role of multidisciplinary teamwork
and protocol adherence in the successful implementation of early mobilization protocols are warranted.
Moreover, longitudinal studies are needed to evaluate the long-term effects of early mobilization on
patient outcomes, including functional status, quality of life, and healthcare utilization beyond the ICU
setting.

Conclusion:
This  study provides  robust  evidence supporting the  effectiveness  of  early  mobilization protocols  in
improving outcomes in mechanically ventilated ICU patients.  Early mobilization offers  a  promising
approach for enhancing patient recovery, reducing complications, and optimizing resource utilization in
critical  care  practice.  Continued efforts  to  integrate  early mobilization into routine clinical  care  are
essential for improving the overall care and outcomes of mechanically ventilated ICU patients.
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Appendix A: Study Protocol
Study Title: Impact  of  Early Mobilization Protocols  on Outcomes in Mechanically Ventilated ICU
Patients

Study Design:
This study is a randomized controlled trial conducted at [Name of Hospital/Institution] to evaluate the
effectiveness of early mobilization protocols in improving outcomes for mechanically ventilated ICU
patients.

Study Objectives:
1. To assess the impact of early mobilization protocols on the duration of mechanical ventilation.
2. To evaluate the effect of early mobilization on ICU length of stay.
3. To investigate  the incidence of  ventilator-associated pneumonia in  patients  undergoing early

mobilization.
4. To assess  the  prevalence of  ICU-acquired weakness  in  patients  receiving early  mobilization

interventions.
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5. To examine the functional status and quality of life outcomes in patients discharged from the
ICU following early mobilization.

Study Population:
• The study population includes adult patients (age  ≥  18 years) admitted to the ICU and requiring

mechanical ventilation for acute respiratory failure.

Inclusion Criteria:
• Adult patients (age ≥ 18 years) admitted to the ICU.
• Requirement for mechanical ventilation for acute respiratory failure.
• Ability  to  provide  informed  consent  or  surrogate  consent  obtained  from  a  legally  authorized

representative.

Exclusion Criteria:
• Patients with pre-existing neuromuscular disorders affecting mobility.
• Patients with severe hemodynamic instability precluding mobilization.
• Patients with contraindications to early mobilization as determined by the attending physician.

Intervention:
• Patients randomized to the intervention group receive early mobilization protocols, including passive

range of motion exercises, sitting at the edge of the bed, standing with assistance, and ambulation as
tolerated, initiated within 48 hours of ICU admission.

• Mobilization  sessions  are  conducted  by  trained  physical  therapists  and  respiratory  therapists,
following standardized protocols and safety guidelines.

Control:
• Patients randomized to the control group receive standard care according to ICU protocols, with no

specific early mobilization interventions initiated during the study period.

Outcome Measures:
1. Duration of mechanical ventilation (primary outcome).
2. ICU length of stay.
3. Incidence of ventilator-associated pneumonia.
4. Prevalence of ICU-acquired weakness.
5. Functional status and quality of life outcomes at ICU discharge and 6 months post-discharge.

Data Collection:
• Data  on  baseline  demographics,  clinical  characteristics,  and  outcome  measures  are  collected

prospectively from electronic medical records and patient assessments conducted by study personnel.
• Data collection forms include standardized assessments for functional status,  quality of life,  and

complications related to mechanical ventilation.

Sample Size Calculation:
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• The sample size was calculated based on detecting a clinically significant difference in the primary
outcome measure (duration of mechanical ventilation) with 80% power and a two-sided alpha level
of 0.05, resulting in a total sample size of 200 patients (100 per group).

Randomization:
• Patients are randomized in a 1:1 ratio to either the intervention or control group using computer-

generated randomization sequences, with allocation concealment maintained until group assignment.

Ethical Considerations:
• The  study  protocol  has  been  approved  by  the  Institutional  Review  Board  (IRB)  at  [Name  of

Institution],  and  informed  consent  is  obtained  from  all  participants  or  their  legally  authorized
representatives prior to enrollment.

Data Analysis Plan:
• Statistical  analysis  will  be  conducted  using  appropriate  parametric  or  non-parametric  tests,  as

applicable, to compare outcomes between the intervention and control groups.
• Subgroup analyses  and sensitivity  analyses  will  be  performed to  assess  the  robustness  of  study

findings and explore potential effect modifiers.

Appendix B: Data Collection Forms
Data Collection Form 1: Baseline Demographics and Clinical Characteristics
1. Patient ID:
2. Date of Admission to ICU:
3. Age:
4. Gender: [Male/Female]
5. Height (cm):
6. Weight (kg):
7. Body Mass Index (BMI):
8. Comorbidities (check all that apply):

• Hypertension
• Diabetes Mellitus
• Chronic Obstructive Pulmonary Disease (COPD)
• Coronary Artery Disease (CAD)
• Renal Failure
• Liver Disease
• Other (specify):

9. APACHE II Score:
10. SOFA Score:
11. Reason for ICU Admission:
12. Duration of Mechanical Ventilation (hours) prior to enrollment:
13. Sedation Status: [Awake/Sedated/Combination]

Data Collection Form 2: Early Mobilization Protocol Documentation
1. Mobilization Session Date:
2. Time of Mobilization Session:
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3. Type of Mobilization Activity (check all that apply):
• Passive Range of Motion Exercises
• Sitting at Edge of Bed
• Standing with Assistance
• Ambulation

4. Duration of Mobilization Session (minutes):
5. Mobility  Assistance Required:  [None/Assistance of  1  Person/Assistance of  2  Persons/Use of
Mechanical Lift]
6. Mobilization Tolerance:

• Well Tolerated
• Tolerated with Discomfort
• Not Tolerated (specify reason):

7. Complications During Mobilization (check all that apply):
• Hypotension
• Hypoxemia
• Tachycardia
• Dislodgement of Lines/Tubes
• Other (specify):

8. Comments:

Data Collection Form 3: Outcome Measures Assessment
• Ventilator-Free Days:
• Date of Successful Extubation:
• Date of Reintubation (if applicable):
• ICU Length of Stay (days):
• Incidence of Ventilator-Associated Pneumonia:
• Date of Diagnosis:
• Microbiological Culture Results:
• Muscle Strength Assessment (using Medical Research Council [MRC] Scale):
• Date of Assessment:
• Upper Extremities MRC Score (0-5):
• Lower Extremities MRC Score (0-5):
• Functional Status Assessment (using Functional Independence Measure [FIM] Score):
• Date of Assessment:
• Total FIM Score (0-126):
• Quality of Life Assessment (using Short Form 36 [SF-36] Questionnaire):
• Date of Assessment:
• Physical Component Score (PCS):
• Mental Component Score (MCS):

Appendix C: Statistical Analysis Plan
Study Title: Impact  of  Early Mobilization Protocols  on Outcomes in Mechanically Ventilated ICU
Patients

Objective:
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The objective of this statistical analysis plan is to outline the methods for analyzing the primary and
secondary outcome measures of the study and to determine the statistical significance of differences
between the intervention and control groups.

Study Design:
• This  study  is  a  randomized  controlled  trial  with  two parallel  groups:  an  intervention  group
receiving early mobilization protocols and a control group receiving standard care.

Statistical Methods:
1. Descriptive Statistics:
• Baseline demographics and clinical characteristics will be summarized using means and standard
deviations for continuous variables and frequencies and percentages for categorical variables.
• Outcome measures will be described using appropriate summary statistics for each study group.

2. Comparison of Outcome Measures:
• The primary outcome measure, duration of mechanical ventilation, will be compared between the
intervention and control groups using the Student's t-test or Mann-Whitney U test, as appropriate.
• Secondary outcome measures, including ICU length of stay, incidence of ventilator-associated
pneumonia, muscle strength scores, functional status scores, and quality of life scores, will be analyzed
using similar methods.
• Categorical  outcomes  will  be  compared  using  chi-square  tests  or  Fisher's  exact  tests,  as
appropriate.

3. Subgroup Analyses:
• Subgroup analyses will be conducted to explore potential effect modifiers, including age, gender,
severity of illness, and baseline functional status.
• Interaction tests will be performed to assess the statistical significance of subgroup differences.

4. Sensitivity Analyses:
• Sensitivity analyses will  be conducted to assess the robustness of study findings to different
analytical approaches and handling of missing data.
• Per-protocol analyses will be performed to evaluate the impact of protocol adherence on study
outcomes.

5. Adjustment for Confounding Variables:
• Multivariable  regression  models  will  be  used  to  adjust  for  potential  confounding  variables,
including age, gender, comorbidities, and severity of illness.
• Adjusted  analyses  will  be  performed  to  assess  the  independent  association  between  early
mobilization and study outcomes.

6. Sample Size Calculation:
• The  sample  size  was  calculated  based on detecting  a  clinically  significant  difference  in  the
primary outcome measure (duration of mechanical ventilation) with 80% power and a two-sided alpha
level of 0.05, resulting in a total sample size of 200 patients (100 per group).
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Software:
• Statistical analysis will be performed using [Statistical Software Name and Version].

Significance Level:
• A two-sided alpha level of 0.05 will be used to determine statistical significance for all analyses.

Appendix D: Participant Consent Form
Title of Study: Impact of Early Mobilization Protocols on Outcomes in Mechanically Ventilated ICU
Patients

Principal Investigator: [Name of Principal Investigator]

Study Description:
You are being invited to participate in a research study conducted at [Name of Hospital/Institution]. The
purpose  of  this  study  is  to  evaluate  the  effectiveness  of  early  mobilization  protocols  in  improving
outcomes for patients admitted to the Intensive Care Unit (ICU) and requiring mechanical ventilation for
acute respiratory failure.

Study Procedures:
If you agree to participate in this study, you will be randomly assigned to one of two groups:
1. Intervention  Group: Participants  in  this  group  will  receive  early  mobilization  protocols,
including passive range of motion exercises, sitting at the edge of the bed, standing with assistance, and
ambulation as tolerated, initiated within 48 hours of ICU admission.
2. Control Group: Participants in this group will receive standard care according to ICU protocols,
with no specific early mobilization interventions initiated during the study period.

Data Collection:
We will collect data on your baseline demographics, clinical characteristics, and outcome measures,
including duration  of  mechanical  ventilation,  ICU length  of  stay,  incidence  of  ventilator-associated
pneumonia, muscle strength assessment, functional status assessment, and quality of life assessment.
Data collection may involve review of medical records and assessments conducted by study personnel.

Risks and Benefits:
There may be potential risks associated with participation in this study, including discomfort or fatigue
during  mobilization  sessions  and  potential  complications  such  as  hypotension,  hypoxemia,  or
dislodgement  of  lines/tubes.  However,  early  mobilization  interventions  have  been  shown  to  have
potential benefits, including shorter duration of mechanical ventilation, reduced ICU length of stay, and
improved functional outcomes.

Confidentiality:
Your privacy and confidentiality will be strictly protected throughout the study. All study data will be
kept confidential and stored securely in accordance with applicable laws and regulations. Your personal
information will not be disclosed to anyone outside of the research team without your consent, except as
required by law.
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Voluntary Participation:
Participation in this study is entirely voluntary. You have the right to refuse to participate or to withdraw
from the study at any time, for any reason, without penalty or loss of benefits to which you are otherwise
entitled. Your decision whether or not to participate will not affect your medical care or relationship
with the healthcare team.

Contact Information:
If  you  have  any  questions  or  concerns  about  the  study,  please  feel  free  to  contact  the  Principal
Investigator,  [Name of  Principal  Investigator],  at  [Phone Number]  or  [Email  Address].  If  you have
questions about your rights as a research participant or concerns about the conduct of the study, you may
contact the Institutional Review Board (IRB) at [IRB Contact Information].

Consent:
I have read and understood the information provided in this consent form. I have had the opportunity to
ask questions and have received satisfactory answers. I voluntarily agree to participate in this study and
consent to the collection and use of my data for research purposes.

Participant Signature: _________________________ Date: _______________

Investigator Signature: _________________________ Date: _______________

Appendix E: Additional Tables or Figures
Table 1: Subgroup Analysis of Duration of Mechanical Ventilation by Age Group

Age Group
Intervention Group

(Mean ± SD)
Control Group (Mean

± SD) p-value

< 50 years 6.5 ± 1.2 days 8.2 ± 1.5 days <0.001

50-65 years 7.8 ± 1.4 days 9.5 ± 1.8 days 0,003

> 65 years 9.2 ± 1.7 days 11.0 ± 2.0 days 0,012

Table 2: Sensitivity Analysis of ICU Length of Stay by Protocol Adherence

Protocol 
Adherence

Intervention Group
(Mean ± SD)

Control Group
(Mean ± SD) p-value

High 8.3 ± 2.1 days 10.1 ± 2.5 days <0.001

Moderate 9.7 ± 1.8 days 11.5 ± 2.2 days 0,002

Low 11.5 ± 2.3 days 13.8 ± 2.7 days 0,005

Table 3: Adverse Events During Mobilization Sessions

Adverse Event Intervention Group (n) Control Group (n)

Hypotension 10 5

Hypoxemia 8 4
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Tachycardia 7 3

Dislodgement of Lines/Tubes 3 2

Other (specify) 2 1

Table 4: Comparison of Muscle Strength Scores Between Study Groups

Muscle Group
Intervention Group

(Mean ± SD)
Control Group
(Mean ± SD) p-value

Upper Extremities 4.2 ± 0.8 3.8 ± 0.6 0,021

Lower Extremities 3.9 ± 0.7 3.5 ± 0.5 0,034

Table 5: Subgroup Analysis of Quality of Life (SF-36) Scores by Gender

Gender
Intervention Group 
(Mean ± SD)

Control Group
(Mean ± SD) p-value

Male 75.6 ± 8.3 72.8 ± 7.6 0,043

Female 71.2 ± 9.1 68.5 ± 8.4 0,057
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