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ABSTRACT 
 

Background: 

Prolonged immobilization in intensive care units contributes to rapid muscle weakness, delayed functional recovery, and 

increased length of stay. Early mobilization has been proposed as an effective acute care physiotherapy strategy to counteract 

these adverse effects, yet its routine implementation remains inconsistent, particularly in resource-limited settings. Local 

evidence evaluating the real-world impact of structured early mobilization protocols is limited. 

Objective: 

To evaluate the impact of implementing an early mobilization protocol on functional and clinical outcomes in ICU patients 

admitted to a tertiary care hospital in Lahore. 

Methods: 

A before-and-after study was conducted in the medical and surgical ICUs of a tertiary care hospital in Lahore between March 

and October 2022. Adult ICU patients admitted for more than 48 hours were included and assessed during a pre-

implementation phase of usual care and a post-implementation phase following introduction of a standardized early 

mobilization protocol. Functional mobility was measured using the ICU Mobility Scale, and muscle strength was assessed 

using the Medical Research Council sum score. Clinical outcomes included duration of mechanical ventilation and ICU 

length of stay. Data were analyzed using independent sample t-tests and chi-square tests, assuming normal distribution. 

Results: 

A total of 120 patients were included, with 60 patients in each study phase. Post-implementation patients demonstrated 

significantly higher ICU Mobility Scale scores at discharge compared with pre-implementation patients (6.3 vs 4.1, p < 

0.001). Mean Medical Research Council scores were higher following protocol implementation (46.2 vs 41.5, p = 0.002), 

and the incidence of ICU-acquired weakness was reduced (26.7% vs 45.0%, p = 0.03). Duration of mechanical ventilation 

and ICU length of stay were also significantly shorter in the post-implementation phase. 

Conclusion: 

Implementation of an early mobilization protocol was associated with improved functional mobility and reduced ICU-

acquired weakness, alongside shorter ICU stays. These findings support early mobilization as an essential component of 

acute care physiotherapy in ICU settings. 
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Introduction 

Critically ill patients admitted to intensive care units often experience profound physical deconditioning as a consequence of 

prolonged bed rest, mechanical ventilation, sedation, and severity of illness. Immobility in the ICU setting has been strongly 

associated with rapid loss of muscle mass, joint stiffness, reduced cardiorespiratory endurance, and long-term functional 

disability. Even short periods of inactivity can lead to intensive care unit–acquired weakness, a condition that significantly delays 

recovery and negatively affects survival, quality of life, and healthcare utilization after discharge (1). As survival rates in critical 

care continue to improve, attention has increasingly shifted toward strategies that enhance functional recovery rather than focusing 

solely on short-term physiological stability. Early mobilization has emerged as a key intervention within acute care physiotherapy 

aimed at mitigating the harmful effects of immobility in critically ill patients (2,3). Early mobilization protocols typically involve 

a structured progression of activities, ranging from passive range-of-motion exercises and bed mobility to sitting, standing, and 

ambulation, initiated as soon as patients are physiologically stable. These interventions are designed to preserve neuromuscular 

function, improve circulation, enhance respiratory mechanics, and promote patient engagement in recovery. In addition to 

physical benefits, early mobilization has been associated with reduced delirium, improved psychological well-being, and earlier 

return to functional independence. 

Despite growing international support for early mobilization in ICU settings, its implementation remains inconsistent, particularly 

in low- and middle-income countries. Concerns related to patient safety, staffing limitations, lack of standardized protocols, and 

variability in interprofessional collaboration often delay or limit mobilization efforts (4). As a result, many ICU patients continue 

to receive predominantly passive care during the early phases of critical illness, potentially missing a crucial window for 

functional recovery. Evidence from previous studies suggests that early mobilization can reduce duration of mechanical 

ventilation, shorten ICU and hospital length of stay, and improve functional outcomes at discharge. However, much of this 

evidence has been generated in high-resource healthcare systems with well-established multidisciplinary ICU teams (5). The 

transferability of these findings to tertiary care hospitals in Pakistan remains uncertain due to differences in patient profiles, 

staffing ratios, physiotherapy coverage, and institutional culture. Moreover, many existing studies have employed randomized 

designs that may not fully reflect real-world implementation challenges faced in busy public-sector hospitals. 

In Pakistan, tertiary care hospitals in large cities such as Lahore manage a high volume of critically ill patients with diverse 

medical and surgical conditions. ICU resources are often stretched, and physiotherapy services may be limited to specific hours 

or patient categories. Early mobilization practices, when present, are frequently unstructured and dependent on individual 

clinician preference rather than standardized protocols. This variability creates an opportunity to examine how the introduction 

of a structured early mobilization protocol influences patient outcomes within a routine clinical setting (6,7). Before-and-after 

study designs provide a pragmatic approach to evaluating service-level interventions such as early mobilization protocols. By 

comparing patient outcomes before and after the implementation of a standardized protocol, this design allows assessment of 

real-world impact while accounting for existing care practices (8). Such studies are particularly valuable in settings where 

randomization may be logistically difficult or ethically challenging. They also offer insights into feasibility, safety, and 

effectiveness under routine clinical conditions. 

Understanding the impact of early mobilization protocols in a local ICU context is important for several reasons. Improved 

functional outcomes can reduce long-term disability, facilitate earlier discharge, and decrease healthcare costs. From a patient 

perspective, maintaining mobility may preserve dignity and independence during and after critical illness. From a system 

perspective, demonstrating measurable benefits may support policy changes, staff training initiatives, and broader integration of 

acute care physiotherapy within ICU teams. Despite the clinical relevance of early mobilization, there is limited locally generated 

evidence from tertiary care hospitals in Lahore examining its impact on ICU patient outcomes. Most available data focus on 

mortality or length of stay, with less attention given to functional recovery and physiotherapy-specific outcomes. Addressing this 

gap is essential for developing context-appropriate ICU rehabilitation practices that align with patient needs and available 

resources. Therefore, the objective of this before-and-after study is to evaluate the impact of implementing an early mobilization 

protocol on functional and clinical outcomes in ICU patients admitted to a tertiary care hospital in Lahore, with the aim of 

informing evidence-based acute care physiotherapy practice and improving recovery trajectories in critically ill patients. 

Methods  

This before-and-after study was conducted to assess the impact of implementing an early mobilization protocol on outcomes of 

adult patients admitted to the intensive care unit of a tertiary care teaching hospital in Lahore, Punjab, Pakistan. The study was 

carried out in the medical and surgical ICUs of the hospital, where acute care physiotherapy services were routinely provided. 

Data collection spanned eight months, from March 2022 to October 2022, and included two distinct phases: a pre-implementation 

phase representing usual care and a post-implementation phase following introduction of a structured early mobilization protocol. 

Adult patients aged 18 years and above who were admitted to the ICU for more than 48 hours were considered eligible for 

inclusion. Patients were included if they were hemodynamically stable, with stable vital signs as determined by the treating 

intensivist, and were expected to survive beyond the acute phase of illness (9). Both mechanically ventilated and non-ventilated 

patients were included to reflect the typical ICU population. Exclusion criteria included patients with unstable fractures, acute 

spinal cord injury, raised intracranial pressure requiring strict immobilization, active myocardial ischemia, uncontrolled 

arrhythmias, or those receiving end-of-life care. Patients with pre-existing severe neurological or musculoskeletal conditions that 

limited baseline mobility were also excluded to reduce confounding related to prior functional impairment. 
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Sample size was calculated based on previously reported improvements in functional mobility scores following early mobilization 

interventions in ICU settings. Assuming a moderate effect size of 0.6 for improvement in mobility outcomes, with a 95% 

confidence level and 80% statistical power, the minimum required sample size was estimated to be 54 patients per phase (10,11). 

To account for potential missing data and early ICU mortality, a total of 60 patients were included in the pre-implementation 

group and 60 patients in the post-implementation group, resulting in an overall sample of 120 participants. During the pre-

implementation phase, patients received usual ICU care, which included physiotherapy interventions based on individual clinician 

judgment. These typically consisted of passive range-of-motion exercises, positioning, chest physiotherapy, and limited bed 

mobility, with progression dependent on staffing and physician referrals. No standardized mobilization timeline or progression 

criteria were in place during this phase. 

Following completion of the pre-implementation data collection, an early mobilization protocol was introduced. The protocol 

was developed collaboratively by intensivists, physiotherapists, and nursing staff and was implemented after brief staff training 

sessions (12,13). The protocol outlined daily mobility goals based on patient stability and included a stepwise progression from 

passive exercises to active-assisted movements, sitting at the edge of the bed, standing, and ambulation as tolerated. Mobilization 

sessions were initiated within 48 hours of ICU admission when clinically feasible and were conducted once to twice daily under 

physiotherapist supervision, with nursing support as required. Outcome measures were selected to reflect both functional and 

clinical impact of early mobilization. Functional status was assessed using the ICU Mobility Scale, which rates mobility from 

passive movements to independent ambulation. The scale was recorded at ICU discharge for both phases. Muscle strength was 

evaluated using the Medical Research Council sum score when patients were able to follow commands. Clinical outcomes 

included duration of mechanical ventilation, length of ICU stay, and ICU-acquired weakness incidence based on predefined 

strength criteria. Baseline demographic and clinical data, including age, gender, diagnosis, severity of illness, and ventilation 

status, were also recorded. 

All data were collected prospectively by trained physiotherapists using standardized forms. To minimize measurement bias, the 

same assessment criteria were applied in both study phases. Data analysis was performed using Statistical Package for the Social 

Sciences version 25. Normality of continuous variables was assessed using the Shapiro–Wilk test, which indicated approximately 

normal distribution. Descriptive statistics were used to summarize patient characteristics. Independent sample t-tests were used 

to compare outcomes between pre- and post-implementation groups, while chi-square tests were applied for categorical variables. 

A p-value of less than 0.05 was considered statistically significant. Ethical approval for the study was obtained from the 

Institutional Review Board of the tertiary care hospitals in Lahore (Reference No. IRB/IMC/LHR/2022/308). Written informed 

consent was obtained from patients or their legally authorized representatives prior to participation. The study adhered to ethical 

principles for human research, and patient confidentiality was maintained throughout the study period. 

Results  

 

A total of 120 ICU patients were included in the analysis, with 60 patients evaluated during the pre-implementation phase and 60 

patients assessed following implementation of the early mobilization protocol. Baseline demographic and clinical characteristics 

were comparable between the two groups. No statistically significant differences were observed with respect to age, gender 

distribution, primary diagnosis, illness severity at admission, or mechanical ventilation status (p > 0.05), indicating baseline 

equivalence across study phases (Table 1). Functional mobility outcomes at ICU discharge differed notably between groups. 

Patients managed prior to protocol implementation demonstrated a mean ICU Mobility Scale score of 4.1 ± 1.3, indicating limited 

mobility such as sitting at the edge of the bed or standing with assistance. In contrast, patients managed after protocol 

implementation achieved a mean ICU Mobility Scale score of 6.3 ± 1.5, corresponding to higher mobility levels including 

standing and assisted ambulation (14). The difference in discharge mobility scores between phases was statistically significant (p 

< 0.001). These findings are illustrated in Figure 1. 

Muscle strength assessment using the Medical Research Council sum score was feasible in 82 patients who were able to follow 

commands at ICU discharge. The post-implementation group demonstrated higher mean MRC scores compared with the pre-

implementation group (46.2 ± 6.4 vs 41.5 ± 7.1; p = 0.002). The proportion of patients meeting criteria for ICU-acquired weakness 

was lower following protocol implementation, with 26.7% affected compared with 45.0% during the pre-implementation phase 
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(p = 0.03), as shown in Table 2. Clinical outcomes also differed between study phases. Mean duration of mechanical ventilation 

decreased from 6.8 ± 2.9 days in the pre-implementation group to 4.9 ± 2.4 days following protocol implementation (p = 0.004). 

ICU length of stay was reduced from a mean of 9.6 ± 3.7 days before protocol implementation to 7.1 ± 3.2 days after 

implementation (p = 0.001). These trends are displayed in Figure 2. Hospital length of stay showed a similar pattern, with a 

reduction from 15.2 ± 5.8 days to 12.6 ± 4.9 days, although this difference did not reach statistical significance (p = 0.06). 

The proportion of patients achieving independent sitting or standing by ICU discharge increased following protocol 

implementation (15). Independent sitting was achieved by 63.3% of patients in the post-implementation phase compared with 

36.7% in the pre-implementation phase (p = 0.002). Assisted ambulation within the ICU was observed in 41.7% of patients 

following protocol implementation, compared with 18.3% prior to protocol introduction (p = 0.006). No adverse events related 

to mobilization, such as accidental line removal or hemodynamic instability requiring intervention, were documented during 

either study phase.  

Table 1. Baseline Demographic and Clinical Characteristics 

Variable Pre-Protocol (n=60) Post-Protocol (n=60) p-value 

Age (years), mean ± SD 54.3 ± 15.6 55.1 ± 14.9 0.78 

Gender (Male/Female) 37 / 23 35 / 25 0.71 

Mechanical ventilation (%) 41 (68.3%) 39 (65.0%) 0.70 

APACHE II score 18.9 ± 5.4 19.2 ± 5.1 0.76 

Table 2. Functional and Strength Outcomes at ICU Discharge 

Outcome Measure Pre-Protocol Mean ± SD Post-Protocol Mean ± SD p-value 

ICU Mobility Scale 4.1 ± 1.3 6.3 ± 1.5 <0.001 

MRC Sum Score 41.5 ± 7.1 46.2 ± 6.4 0.002 

ICU-acquired weakness (%) 45.0 26.7 0.03 

Table 3. Clinical Outcomes 

Outcome Pre-Protocol Mean ± SD Post-Protocol Mean ± SD p-value 

Duration of mechanical ventilation (days) 6.8 ± 2.9 4.9 ± 2.4 0.004 

ICU length of stay (days) 9.6 ± 3.7 7.1 ± 3.2 0.001 

Hospital length of stay (days) 15.2 ± 5.8 12.6 ± 4.9 0.06 

 

Discussion  

The present before-and-after study demonstrated that implementation of a structured early mobilization protocol in the ICU was 

associated with meaningful improvements in both functional and clinical outcomes among critically ill patients. Patients managed 

after protocol implementation achieved higher mobility levels at ICU discharge, showed better muscle strength, and experienced 

shorter durations of mechanical ventilation and ICU stay compared with those who received usual care prior to protocol 

introduction (16,17). These findings highlighted the tangible benefits of integrating early mobilization into routine acute care 

physiotherapy practice within a tertiary care hospital setting. Functional mobility improved substantially following protocol 

implementation, as reflected by the increase in mean ICU Mobility Scale scores from 4.1 to 6.3. This shift represented progression 

from basic bed-level or assisted activities toward standing and assisted ambulation by ICU discharge. Similar improvements in 

mobility scores have been reported in earlier ICU rehabilitation studies, where post-intervention mobility scores typically ranged 

between 5 and 7 at discharge (13,18). The magnitude of improvement observed in the current study suggested that structured, 

protocol-driven mobilization may be more effective than ad hoc physiotherapy practices in promoting early functional recovery. 

Muscle strength outcomes further supported the functional benefits of early mobilization. The increase in mean Medical Research 

Council sum scores and the reduction in ICU-acquired weakness from 45.0% to 26.7% indicated better preservation of 

neuromuscular function following protocol implementation. Previous ICU cohorts have reported ICU-acquired weakness 

prevalence rates ranging from 30% to 50%, placing the pre-implementation findings within expected ranges and the post-

implementation reduction as clinically relevant. Early activation of skeletal muscle through progressive mobilization may have 

mitigated disuse atrophy and neuromuscular impairment commonly associated with prolonged immobilization. Clinical outcomes 

also improved following protocol implementation. The reduction in mechanical ventilation duration by nearly two days and the 

decrease in ICU length of stay from 9.6 to 7.1 days aligned with earlier reports suggesting that early mobilization contributes to 
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faster physiological stabilization and improved respiratory mechanics. Reduced ICU length of stay has important implications 

for healthcare systems, particularly in high-volume tertiary hospitals where ICU bed availability is often limited (19). Although 

hospital length of stay showed a downward trend, the difference did not reach statistical significance, possibly due to post-ICU 

factors such as ward-level care variability and discharge planning processes. 

The increased proportion of patients achieving independent sitting, standing, and assisted ambulation by ICU discharge reflected 

improved readiness for transition to lower-acuity care. These functional gains are clinically important, as early mobility at ICU 

discharge has been linked to better long-term functional outcomes and reduced rehabilitation burden after hospital discharge (20). 

The absence of mobilization-related adverse events in both study phases further supported the safety of early mobilization when 

guided by clear physiological criteria and delivered by trained staff. Several mechanisms may explain the observed benefits. Early 

mobilization likely enhanced muscle activation, improved circulation, and reduced inflammatory and catabolic effects associated 

with critical illness. Improved respiratory mechanics and cough effectiveness may have facilitated earlier ventilator weaning. In 

addition, active patient engagement during mobilization may have contributed to reduced delirium and improved psychological 

readiness for recovery, although these factors were not directly measured in the present study (21). 

The findings carry important implications for acute care physiotherapy services in resource-constrained settings. Introducing a 

standardized early mobilization protocol appeared feasible and effective within existing ICU infrastructure. The protocol-based 

approach may have improved interdisciplinary coordination and reduced variability in care delivery (22). Demonstrating 

measurable functional and clinical benefits within a local tertiary care hospital context may support wider adoption of early 

mobilization practices across ICUs in the region. Several strengths enhanced the credibility of this study. The before-and-after 

design allowed evaluation of a real-world service intervention without disrupting routine care. Inclusion of both functional and 

clinical outcomes provided a comprehensive assessment of impact. The relatively large sample size for a single-center ICU study 

improved statistical power and reliability of findings. Consistent assessment methods across study phases reduced measurement 

bias. 

However, some limitations should be acknowledged. The non-randomized design limited control over unmeasured confounding 

variables, including changes in ICU staffing, case mix, or concurrent improvements in medical management. Severity of illness 

was assessed at baseline, but residual differences may still have influenced outcomes. Functional outcomes were measured at 

ICU discharge only, limiting insight into longer-term recovery. Additionally, the study did not capture patient-centered outcomes 

such as quality of life or post-discharge functional independence. Future research should consider multicenter designs to improve 

generalizability and incorporate longer follow-up periods to assess sustained functional outcomes. Randomized or stepped-wedge 

designs may further strengthen causal inference while remaining feasible in ICU settings. Evaluating cost-effectiveness and staff 

workload impact may also support policy-level decision-making. Overall, the study demonstrated that implementation of an early 

mobilization protocol was associated with improved mobility, reduced ICU-acquired weakness, and shorter ICU stays. These 

findings reinforced the value of structured early mobilization as a core component of acute care physiotherapy in critically ill 

patients. 

Conclusion  

Implementation of a structured early mobilization protocol in the ICU was associated with improved functional mobility, reduced 

ICU-acquired weakness, and shorter durations of mechanical ventilation and ICU stay. These findings support early mobilization 

as a safe and effective component of acute care physiotherapy. Integrating standardized mobilization protocols into routine ICU 

practice may enhance recovery and optimize outcomes for critically ill patients in tertiary care settings. 
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