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Abstract: Early rehabilitation interventions in critically ill children admitted to the Pediatric Intensive Care Unit (PICU) have 

shown potential to improve functional outcomes and recovery. Despite growing interest, there is limited evidence of their efficacy 

in pediatric populations. Objective: To evaluate the impact of early rehabilitation interventions on clinical outcomes, functional 

status, respiratory function, muscle strength, and quality of life in critically ill children admitted to the PICU. Methods: This 

randomized controlled trial was conducted in the Department of Pediatrics, Saidu Teaching Hospital, Saidu Sharif, Swat, Pakistan, 

from October 2023 to March 2024. A total of 230 critically ill children of both genders were enrolled and randomly assigned to 

two groups: Group A (n=115) received early rehabilitation interventions within 48 hours of PICU admission, and Group B (n=115) 

served as the control group. The primary outcomes were PICU length of stay, mortality, functional status, respiratory function, 

muscle strength, and quality of life. Data were analyzed using SPSS, with significance set at p<0.05. Results: The mean age of 

patients was 8.60±4.46 years. Group A had a shorter PICU stay (4.69±1.43 days) than Group B (5.00±1.42 days), with a significant 

p-value of 0.00. Mortality in Group A was 7.8% compared to 15.7% in Group B (p=0.06). Functional status improvement was 

higher in Group A (62.7%) versus Group B (37.3%) (p=0.00). Respiratory function improved in 73.9% of Group A versus 60.9% 

of Group B (p=0.03). No significant difference was found in muscle strength improvement (p=0.23). Quality of life improved 

significantly in Group A (51.3%) compared to Group B (28.7%) (p=0.00). Conclusion: Early rehabilitation interventions 

significantly improve functional outcomes, respiratory function, and quality of life in critically ill children admitted to the PICU. 

These findings suggest that incorporating early rehabilitation into standard PICU care may enhance recovery and reduce long-

term disability in pediatric patients. 
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Introduction  

Critically ill children often experience prolonged stays in 

intensive care units (ICUs), which can lead to significant 

physical and functional impairments. (1, 2). Early initiation 

of rehabilitation interventions has been proposed to mitigate 

these effects and improve long-term outcomes. (3). Over the 

past decade, advancements in life-saving strategies and 

pediatric critical care have significantly reduced mortality 

rates among critically ill children. (4). However, alongside 

these improvements, there has been a notable increase in the 

number of children presenting with significant underlying 

premorbid conditions. (5). The number of children arriving 

with serious health issues has doubled, and a considerable 

portion of them require readmission after discharge. 

Presently, nearly 7 out of 10 children admitted to hospitals 

in developed countries have preexisting health conditions, 

with half of them experiencing difficulties in daily activities 

due to their health issues. (5, 6). Despite facing recurring 

illness episodes and hospital readmissions, the majority of 

these children recover and leave the hospital alive. (7). 

There is limited understanding of the factors that affect their 

recovery and their requirements after surviving a critical 

illness and being discharged from the hospital. So far, 

pediatric critical care has primarily concentrated on 

managing the initial stages to enhance short-term outcomes 

like organ function and survival. This study aimed to assess 

how early rehabilitation interventions affect the outcomes 

of critically ill children admitted to the pediatric intensive 

care unit (PICU). Early initiation of rehabilitation 

interventions has been proposed to mitigate these effects 

and potentially improve outcomes. It is hypothesized that 

muscle strength, mobility, and functional abilities can be 

preserved or enhanced by starting rehabilitation early in the 

ICU or soon after ICU discharge. This could lead to shorter 

ICU and hospital stays, reduced incidence of ICU-acquired 

weakness, and improved overall functional outcomes for 

critically ill children. 

To evaluate the impact of early rehabilitation interventions 

on outcomes of critically ill children admitted to the 

pediatric intensive care unit (PICU).  

Methodology  

This RCT study was conducted at the Department of 

Pediatrics, Saidu Teaching Saidu Sharif Swat, Pakistan, 

from Oct 2023 to March 2024, after approval from the 

hospital's ethical committee. Informed consent was obtained 

from the patient's guardians after explaining the study's 

purpose. Two hundred thirty patients were enrolled in the 

study and divided into two groups. Group A patients 

undergo early rehabilitation interventions, while Group B 

patients include control patients. Early rehabilitation 
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interventions were given within the first 48 hours of PICU 

admission, including physical therapy, occupational 

therapy, respiratory therapy, and other relevant 

interventions. A predesign questionnaire was used to collect 

data. SPSS version 25 was used for statistical analysis. 

Results 

The mean age of all enrolled 230 patients was 8.60±4.46 

years (Table 1). Out of the total patients, 127(55.2) were 

male, while the remaining 103(44.8%) were female (Table 

1 and Fig 1). Most patients, constituting 34.3%, fell within 

the age range of 6-10 years, with 73 patients (31.7%) in the 

11-15 age group. Additionally, 64 patients (27.8%) were 

aged between 1 and 5 years, while 14 (6.1%) were older 

than 15. (Table 2). The mean length of PICU stay of group 

A and group B patients were 4.69±1.43 and 4.00±1.42 days, 

respectively, with a significant p-value of 0.00. in group A 

the mortality rate was 9(7.8%) and in group B the mortality 

rate was 18(15.7%) with a p-value of 0.06. Functional status 

was found in 47(62.7%) and 28(37.3%) patients in groups 

A and B, respectively, with a significant p-value of 0.00. 

Improvement in respiratory function was found in 

85(73.9%) and 70(60.9%) patients in both groups, 

respectively, with a p-value of 0.03. Improvement in muscle 

strength was found in 36(31.3%) and 28(24.3%) patients in 

groups A and B, respectively, with an insignificant p-value 

of 0.23. Improvement in Quality of life was found in 

59(51.3%) and   33 (28.7%) patients in group A and 

group B, respectively, with a significant p-value of 0.00 

(Table 3). 

Table 1: Mean age of all enrolled Patients (n=230) 

Variables             Mean±SD 

Age (Years)           8.60±4.46 

Table 2: Characteristics of all the enrolled patients 

(n=230) 

Gender  Frequency  Percentage 

Male   127 55.2 

Female   103 44.8 

Age groups   

1-5 years 64 27.8 

6-10 years 79 34.3 

11-15 years 73 31.7 

>15 years 14 6.1 

Table 3: Outcomes of the enrolled patients among both 

groups (n=230) 

            Group  P-value 

Group A Group B  

Primary 

outcomes 

   

length of PICU 

stay (Days) 

4.69±1.43 4.00±1.42 0.00 

Mortality rate    

Yes 9(7.8%) 18(15.7%) 0.06 

No 106(92.2%) 84 (84.3%) 

Functional 

status 

   

Yes 47(62.7%) 28(37.3%) 0.00 

No 68(59.1%) 87(75.7%) 

2nd outcomes    

Respiratory 

function  

   

Yes 85(73.9%) 70(60.9%) 0.03 

No 30(26.1%) 45(39.1%) 

Muscle 

strength  

   

 36(31.3%) 28(24.3%) 0.23 

 79(68.7%) 87(75.7%) 

Quality of life    

 59(51.3%) 33(28.7%) 0.00 

 56(48.7%) 82(71.3%) 

Fig 1: Frequency of gender 

Fig 2: Frequency of mortality rate among both group 

Discussion 

 

Globally, it is estimated that approximately 2.4 billion 

people are currently living with health conditions that could 

potentially benefit from rehabilitation services. In recent 

years, ICU-based rehabilitation has gained significant 

attention and recognition as an essential component of care 

for critically ill patients (8, 9). While it may not be 

universally considered a standard of care in all healthcare 

settings, it is increasingly being advocated for due to its 

potential benefits in improving patient outcomes and quality 

of life. ICU-based rehabilitation involves a 

multidisciplinary approach that includes physical therapy, 

occupational therapy, speech therapy, and sometimes 
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psychological support. It aims to address the physical, 

cognitive, and emotional impairments that can result from 

critical illness and prolonged ICU stays. Studies have 

suggested that early rehabilitation interventions in PICU 

may contribute to shorter PICU and hospital lengths of stay 

by facilitating faster recovery and discharge from the 

hospital. Our study observed that the mean length of stay in 

the Pediatric Intensive Care Unit (PICU) differed between 

Group A and Group B patients. Specifically, the mean 

length of PICU stay for Group A patients was 4.69 ± 1.43 

days, whereas for Group B patients, it was 4.00 ± 1.42 days. 

Our analysis yielded a statistically significant p-value of 

0.00, indicating a meaningful difference between the two 

groups regarding PICU stay duration.  

Rehabilitation interventions such as early mobilization and 

exercise have been shown to help prevent muscle weakness 

and deconditioning, leading to better patient functional 

outcomes. In our study, we observed differences in 

functional status between Group A and Group B patients. 

Specifically, functional status was found in 47 patients 

(62.7%) in Group A and 28 patients (37.3%) in Group B. 

Our analysis revealed a statistically significant p-value of 

0.00, indicating a meaningful disparity in functional status 

between the two groups. 

In Group A, the mortality rate was 9 cases (7.8%), whereas 

in Group B, the mortality rate was 18 cases (15.7%). The 

calculated p-value of 0.06 suggests a trend towards a 

difference in mortality rates between the two groups, 

although it does not reach the conventional threshold for 

statistical significance. Previous research has indicated that 

early rehabilitation in the Intensive Care Unit (ICU) is not 

associated with an increased mortality rate.(10, 11)  In a 

study conducted by Shinya Miura et al.(12), it was reported 

that a higher Pediatric Risk of Mortality (PRISM) score was 

associated with early rehabilitation (P < .001).  

In the present study, an improvement in respiratory function 

was noted in 85 patients (73.9%) in one group and 70 

patients (60.9%) in the other group. The calculated p-value 

of 0.03 suggests a statistically significant difference 

between the two groups regarding this improvement in 

respiratory function. Numerous investigations have 

underscored the favorable influence of early rehabilitation 

on respiratory function among critically ill individuals—for 

instance, Smith et al.(13) Conducted a study revealing that 

the implementation of early mobilization and respiratory 

therapy yielded notable enhancements in lung function 

parameters, encompassing forced vital capacity and peak 

expiratory flow rate, particularly in mechanically ventilated 

patients, similarly, in a randomized controlled trial 

conducted by Johnson et al.(14)The early introduction of 

chest physiotherapy and breathing exercises resulted in 

expedited weaning from mechanical ventilation and a 

decrease in the incidence of ventilator-associated 

pneumonia, which is indicative of enhanced respiratory 

outcomes. 

Moreover, findings from a meta-analysis by Garcia-Perez et 

al.(15)  Further supported these observations by indicating 

a correlation between early rehabilitation interventions and 

diminished durations of mechanical ventilation and ICU 

stays. This evidence suggests an augmented recovery in 

respiratory function and overall clinical status associated 

with early rehabilitation efforts. Muscle weakness is a 

common complication in critically ill patients, often 

resulting from prolonged immobilization, systemic 

inflammation, and using neuromuscular-blocking agents. 

Early rehabilitation interventions have been increasingly 

recognized as crucial in mitigating muscle weakness and 

improving outcomes in this population. In the present study, 

muscle strength was improved in 36 patients (31.3%) in 

Group A and 28 patients (24.3%) in Group B. However, the 

calculated p-value of 0.23 suggests that this difference in 

improvement between the two groups was not statistically 

significant. Several studies have demonstrated early 

rehabilitation's positive impact on critically ill patients' 

muscle strength—a study by Patel et al.(16) Early 

mobilization and exercise programs led to significant 

improvements in muscle strength, as assessed by handgrip 

and quadriceps strength measures, among ICU patients. 

Furthermore, a systematic review and meta-analysis (17) 

Concluded that early rehabilitation programs were 

associated with improvements in muscle strength, 

functional outcomes, and quality of life in critically ill 

patients. These findings highlight the importance of early 

rehabilitation in addressing muscle weakness and 

promoting recovery in this population. Critically ill patients 

often experience a decline in their quality of life due to the 

physical, emotional, and psychological stressors associated 

with their condition and treatment. Early rehabilitation 

interventions have been increasingly recognized as essential 

in improving outcomes and enhancing the quality of life in 

this population. Our study findings showed a significant 

improvement in quality of life in 59 patients (51.3%) within 

Group A and 33 patients (28.7%) within Group B. The 

calculated p-value of 0.00 underscores the statistical 

significance of this disparity, indicating that the 

improvement in quality of life between the two groups is 

noteworthy. a study by Schweickert et al.(18) It was found 

that early physical and occupational therapy in 

mechanically ventilated patients led to significant 

improvements in functional status, psychological well-

being, and quality of life both during their ICU stay and at 

discharge.  

Conclusion 

The study concluded that early rehabilitation shows 

potential in alleviating the physical and functional 

challenges faced by critically ill children. By 

concentrating on enhancing muscle strength, mobility, 

and functional capacities, early rehabilitation 

interventions strive to improve these patients' long-term 

recovery and quality of life. 
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