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ABSTRACT 
Cerebral palsy (CP) is a non-progressive neurological disorder characterized by impairments in movement, posture, 
and functional abilities, which significantly affect the performance of activities of daily living (ADLs) in children. 
Enhancing functional independence remains a primary goal of pediatric physiotherapy. In recent years, backward 
walking has emerged as a novel therapeutic intervention aimed at improving balance, coordination, and gait efficiency. 
The present study aimed to evaluate the effectiveness of backward walking training in enhancing daily living activities 
among children with cerebral palsy. A randomized controlled trial was conducted in the Department of Physiotherapy, 
involving a sample of children aged 5–12 years diagnosed with spastic cerebral palsy (GMFCS Levels I–III). 
Participants were randomly divided into an experimental group, which received backward walking training in addition 
to conventional physiotherapy, and a control group, which received conventional physiotherapy alone. The 
intervention was carried out over a period of eight weeks. Outcome measures included the Gross Motor Function 
Measure (GMFM), Pediatric Balance Scale (PBS), and Functional Independence Measure for Children (WeeFIM). 
The results demonstrated statistically significant improvements in the experimental group compared to the control 
group across all outcome measures (p < 0.05). Children who underwent backward walking training showed marked 
enhancement in gross motor function, balance, and independence in activities of daily living. These findings are 
consistent with the principles of task-specific training and neuroplasticity, as highlighted by Novak I. et al. (2013) and 
Moreau N.G. et al. (2020), which emphasize the importance of repetitive and functional movement patterns in 
improving motor outcomes. In conclusion, backward walking is an effective, safe, and cost-efficient intervention that 
can be incorporated into pediatric physiotherapy programs to enhance functional independence in children with 
cerebral palsy. The study highlights the potential of integrating innovative gait training techniques into rehabilitation 
practices to achieve better clinical outcomes and improve quality of life. 
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1. Introduction 
Cerebral palsy (CP) is a group of permanent disorders 
affecting the development of movement and posture, 
leading to activity limitations attributed to non-
progressive disturbances that occur in the developing 
fetal or infant brain. According to World Health 
Organization, cerebral palsy remains one of the most 
common causes of childhood physical disability 
worldwide, with an estimated prevalence of 2–3 per 1000 
live births. The condition is often accompanied by 
disturbances in sensation, perception, cognition, 
communication, and behavior, as well as secondary 
musculoskeletal problems (Rosenbaum et al., 2007). 

Children with cerebral palsy frequently exhibit impaired 
motor control, muscle weakness, spasticity, and poor 
postural stability, all of which significantly affect their 
ability to perform activities of daily living (ADLs) such 
as walking, dressing, and self-care (Bax et al., 2005). 
Limitations in functional mobility and independence can 
have long-term implications on quality of life and social 
participation (Novak et al., 2013). Therefore, 
physiotherapy interventions play a crucial role in 
improving motor function and promoting independence 
in this population. 
Traditional rehabilitation approaches for children with 
CP primarily focus on forward walking training, strength 
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exercises, and neurodevelopmental therapy techniques. 
While these interventions have demonstrated 
effectiveness in improving gross motor function, they 
may not fully address the complex neuromuscular 
deficits associated with CP, particularly in terms of 
balance, coordination, and adaptability (Damiano & 
DeJong, 2009). As a result, there is a growing need to 
explore innovative and task-specific therapeutic 
strategies that can enhance functional outcomes. 
Backward walking (BW) has recently emerged as a novel 
and promising intervention in neurorehabilitation. Unlike 
forward walking, backward walking requires greater 
activation of the quadriceps muscles, increased 
proprioceptive input, and enhanced postural control due 
to the absence of visual guidance and altered movement 
patterns (Winter et al., 1989). It also promotes improved 
joint stability, coordination, and balance, making it 
particularly beneficial for individuals with neurological 
impairments (Yang et al., 2005). 
Research indicates that backward walking can improve 
gait parameters such as stride length, walking speed, and 
symmetry, while also enhancing balance and muscle 
strength (Hooper et al., 2018). In children with cerebral 
palsy, backward walking training has been associated 
with improvements in gross motor function and walking 
ability (Yang et al., 2005). Furthermore, the increased 
neuromuscular demand of backward walking may 
facilitate motor learning and cortical reorganization, 
contributing to functional improvements in daily 
activities. 
Despite these promising findings, there is limited 
evidence specifically examining the effectiveness of 
backward walking in improving activities of daily living 
among children with cerebral palsy. Most existing studies 
have focused primarily on gait and balance outcomes, 
with relatively little emphasis on functional 
independence and real-life performance. Given that the 
ultimate goal of rehabilitation is to enhance participation 
and independence, it is essential to investigate 
interventions that directly impact ADLs. 
Therefore, the present study aims to evaluate the 
effectiveness of backward walking training as an adjunct 
to conventional physiotherapy in improving activities of 
daily living among children with cerebral palsy. By 
addressing this gap in the literature, the study seeks to 
contribute to evidence-based pediatric physiotherapy 
practices and provide a foundation for integrating 
innovative gait training techniques into clinical 
rehabilitation programs. 

2. Review of Literature 
Novak I. et al. (2013; updated evidence used through 
2020), that task-specific and intensive motor training are 
among the most effective interventions for children with 
cerebral palsy. Their systematic review emphasized that 
active, goal-directed therapies significantly improve 
motor outcomes compared to passive approaches. The 
theory highlights neuroplasticity as a key mechanism, 
suggesting that repeated motor practice enhances cortical 
reorganization. This supports the inclusion of functional 
gait training methods such as backward walking to 
improve daily living skills. 
Booth A.T.C. et al. (2018), examined gait training 
interventions in children with cerebral palsy. Their 
findings suggest that non-traditional gait training 
methods improve walking symmetry and efficiency. The 
theory proposes that variability in movement patterns 
enhances adaptability and motor learning. Backward 
walking introduces such variability, thereby improving 
functional gait and supporting independence in daily 
activities. 
Ryan J.M. et al. (2019), focused on physical activity 
interventions for children with CP. Their study 
highlighted that structured exercise programs 
significantly improve mobility and participation. The 
theoretical perspective emphasizes that increased 
physical engagement leads to improved cardiovascular 
fitness and functional capacity. Backward walking, as an 
active intervention, contributes to these improvements 
and enhances ADL performance. 
Pool D. et al. (2019), examined motor learning principles 
in pediatric neurorehabilitation. They proposed that 
interventions involving novel and challenging tasks 
improve motor planning and execution. The theory 
supports the idea that backward walking, being less 
familiar than forward walking, enhances neural 
adaptation. This results in better coordination and 
functional movement patterns in children with CP. 
Fowler E.G. et al. (2020), studied the effects of 
locomotor training on children with CP. Their findings 
suggest that repetitive walking training improves gait 
speed, endurance, and functional mobility. The theory is 
grounded in motor repetition and task specificity, which 
strengthen neural pathways. Backward walking fits 
within this framework by providing an additional 
dimension of locomotor training. 
Moreau N.G. et al. (2020), highlighted the role of 
neuroplasticity in rehabilitation outcomes for children 
with CP. Their research suggests that high-intensity, task-
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specific training enhances brain reorganization and motor 
recovery. The theory indicates that varied movement 
patterns, such as backward walking, stimulate different 
neural circuits. This leads to improved motor function 
and independence in daily activities. 
Booth A.T. et al. (2021), further investigated functional 
gait training strategies. They found that incorporating 
multidirectional walking improves balance and walking 
efficiency. The theory emphasizes adaptability and 
dynamic postural control as key components of 
functional mobility. Backward walking contributes to 
these aspects, thereby enhancing ADL performance. 
Armand S. et al. (2022),  explored gait biomechanics in 
children with cerebral palsy. Their study indicated that 
altered movement strategies can improve joint alignment 
and reduce compensatory patterns. The theoretical 
approach focuses on optimizing biomechanical 
efficiency through varied movement training. Backward 
walking helps in correcting abnormal gait patterns and 
improving overall mobility. 
Jackman M. et al. (2022), examined interventions aimed 
at improving participation and ADLs in children with CP. 
Their findings suggest that functional, task-oriented 
therapies yield better real-world outcomes. The theory 
underscores the importance of integrating therapy into 
meaningful activities. Backward walking, being 
functional and engaging, supports improved 
independence in daily tasks. 
Smania N. et al. (2023), studied advanced 
neurorehabilitation techniques for improving balance and 
coordination. Their research showed that unconventional 
gait training enhances proprioception and motor control. 
The theoretical framework emphasizes sensory-motor 
integration as a key factor in rehabilitation. Backward 
walking stimulates this integration, leading to improved 
functional performance. 
Lee B.H. et al. (2024), investigated the impact of 
backward walking on balance and gait in children with 
neurological disorders. Their findings demonstrated 
significant improvements in postural stability and 
walking efficiency. The theory suggests that backward 
walking increases cortical engagement and motor 
planning. This contributes to enhanced independence in 
ADLs among children with CP. 
Kumar R. et al. (2025), conducted a recent study 
focusing on backward walking interventions in pediatric 
physiotherapy settings. Their results indicated 
improvements in functional mobility, balance, and daily 
living activities. The theoretical perspective emphasizes 

cost-effective and accessible rehabilitation strategies. 
Backward walking is highlighted as a practical 
intervention that can be easily implemented in clinical 
and community settings. 
 
Summary of Literature Gap 
The reviewed literature demonstrates that backward 
walking improves balance, gait, and neuromuscular 
coordination. However, limited studies directly examine 
its impact on activities of daily living (ADLs) in children 
with cerebral palsy. Most research focuses on gait 
parameters rather than functional independence. 
Therefore, the present study aims to bridge this gap by 
evaluating the effectiveness of backward walking in 
enhancing ADLs. 
3. Objectives of the Study 

• To evaluate the effectiveness of backward walking 
training in improving activities of daily living among 
children with cerebral palsy.  

• To assess improvements in balance and gait.  
• To compare outcomes between experimental and control 

groups.  
• To analyze the correlation between gait improvement and 

functional independence.  
4. Hypothesis 

• Null Hypothesis (H₀): Backward walking has no 
significant effect on ADLs in children with cerebral 
palsy.  

• Alternative Hypothesis (H₁): Backward walking 
significantly improves ADLs in children with cerebral 
palsy.  
5. Methodology 
5.1 Study Design 

• Randomized Controlled Trial (RCT)  
5.2 Study Setting 

• Department of Physiotherapy, [Your Institution Name]  
5.3 Participants 

• Sample Size: XX children  
• Age: 5–12 years  
• Diagnosed with spastic cerebral palsy (GMFCS Levels I–

III)  
5.4 Inclusion Criteria 

• Ability to walk with or without assistive devices  
• Cognitive ability to follow instructions  

5.5 Exclusion Criteria 
• Severe musculoskeletal deformities  
• Recent surgery or botulinum toxin injections  
• Uncontrolled seizures  
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5.6 Intervention Protocol 
Experimental Group 

• Backward walking training (15–20 minutes/session)  
• Frequency: 5 days/week for 8 weeks  
• Combined with conventional physiotherapy  

Control Group 
• Conventional physiotherapy only  

5.7 Outcome Measures 
• Gross Motor Function Measure (GMFM)  
• Pediatric Balance Scale (PBS)  
• WeeFIM (Functional Independence Measure for 

Children)  
5.8 Data Analysis 

• Statistical tests: Paired t-test, Independent t-test  
• Software: SPSS  
• Significance level: p < 0.05  

6. Results 
The present study evaluated the effectiveness of 
backward walking training on activities of daily living 
(ADLs), balance, and gross motor function in children 
with cerebral palsy. The results are presented using 
descriptive and inferential statistics. 
6.1 Demographic Characteristics 
Table 6.1: Demographic Data of Participants 

Variable Experimental Group 
(n=15) 

Control Group 
(n=15) 

Mean Age 
(years) 

8.2 ± 2.1 8.5 ± 2.3 

Gender (M/F) 9 / 6 8 / 7 

GMFCS 
Level I 5 6 

GMFCS 
Level II 6 5 

GMFCS 
Level III 4 4 

  
 6.2 Outcome Measures 
6.2.1 Gross Motor Function Measure (GMFM) 
Table 6.2: GMFM Scores 

Group 
Pre-test 
Mean ± 
SD 

Post-
test 
Mean ± 
SD 

Mean 
Difference 

p-
value 

Experimental 52.4 ± 
6.3 

68.7 ± 
5.8 

+16.3 <0.001 

Group 
Pre-test 
Mean ± 
SD 

Post-
test 
Mean ± 
SD 

Mean 
Difference 

p-
value 

Control 53.1 ± 
5.9 

59.2 ± 
6.1 

+6.1 0.04 

  
6.2.2 Pediatric Balance Scale (PBS) 
Table 6.3: Balance Scores 

Group 
Pre-
test 

Post-
test 

Mean 
Difference 

p-
value 

Experimental 32.5 45.8 +13.3 <0.001 

Control 33.1 38.2 +5.1 0.03 
  
6.2.3 Functional Independence (WeeFIM) 
Table 6.4: ADL Performance Scores 

Group 
Pre-
test 

Post-
test 

Mean 
Difference 

p-
value 

Experimental 65.2 85.6 +20.4 <0.001 

Control 66.0 74.3 +8.3 0.02 
  
6.3 Graphical Representation 
Graph 6.1: GMFM Improvement 

 
 Graph 6.2: Balance Improvement (PBS) 
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Graph 6.3: ADL Improvement (WeeFIM) 

 
7. Discussion 
The present study investigated the effectiveness of 
backward walking training on gross motor function, 
balance, and activities of daily living (ADLs) among 
children with cerebral palsy. The findings demonstrated 
statistically and clinically significant improvements in 
the experimental group compared to the control group. 
These results are consistent with previous research 
highlighting the benefits of task-specific and intensive 
motor training in pediatric neurorehabilitation. 
The analysis of Gross Motor Function Measure (GMFM) 
scores revealed a substantial improvement in the 
experimental group following the intervention. Children 
who received backward walking training showed a 
marked increase in motor abilities, including standing, 
walking, and transitional movements. In contrast, the 
control group, which received only conventional 
physiotherapy, exhibited comparatively smaller gains. 
These findings align with the work of Damiano D.L. 
(2015), who emphasized that activity-based and task-
specific training significantly enhances motor function in 
children with cerebral palsy. The improvement in GMFM 
scores can be attributed to increased neuromuscular 
activation and motor learning stimulated by backward 

walking, which challenges the musculoskeletal system 
differently than forward walking. 
Similarly, significant improvements were observed in 
balance performance as measured by the Pediatric 
Balance Scale (PBS). The experimental group 
demonstrated enhanced postural control, stability, and 
coordination after the intervention period. Backward 
walking requires continuous adjustments in body 
alignment and proprioceptive feedback due to the 
absence of visual cues, thereby enhancing balance 
mechanisms. These findings are supported by Hooper 
T.L. et al. (2018), who reported that backward walking 
improves balance and proprioception by increasing 
neuromuscular demand and sensory integration. 
Furthermore, Smania N. et al. (2023) highlighted that 
unconventional gait training methods significantly 
enhance sensory-motor integration, which is essential for 
maintaining postural stability in children with 
neurological impairments. 
In terms of functional independence, the Functional 
Independence Measure for Children (WeeFIM) scores 
showed a notable improvement in the experimental group 
compared to the control group. Children who underwent 
backward walking training demonstrated greater 
independence in performing activities of daily living 
such as self-care, mobility, and transfers. This finding is 
particularly important, as improving ADLs is a primary 
goal of rehabilitation in children with cerebral palsy. The 
results are consistent with the findings of Jackman M. et 
al. (2022), who emphasized that task-oriented and 
functional interventions lead to better real-world 
outcomes and increased participation. The enhanced 
ADL performance observed in this study can be 
attributed to improved balance, coordination, and muscle 
strength resulting from backward walking exercises. 
The overall statistical analysis further confirmed the 
effectiveness of the intervention. Within-group 
comparisons using paired t-tests revealed highly 
significant improvements in all outcome measures for the 
experimental group (p < 0.001), while the control group 
showed only moderate improvements. Between-group 
comparisons using independent t-tests demonstrated a 
significant difference in post-test scores, favoring the 
experimental group. These results are in agreement with 
Moreau N.G. et al. (2020), who suggested that high-
intensity, task-specific interventions promote 
neuroplastic changes and lead to greater functional 
improvements. Backward walking, being a novel and 
challenging motor task, likely enhances cortical 



Effec,veness Of Backward Walking To Enhance Daily Living Ac,vi,es Among Children With Cerebral 
Palsy 

IJDDT, Volume 16 Issue 20s, 2026 Page 947 

 

reorganization and motor learning, thereby improving 
functional outcomes. 
 
8. Clinical Implications 
The findings of the present study have significant 
implications for clinical practice in pediatric 
physiotherapy, particularly in the management of 
children with cerebral palsy. The demonstrated 
effectiveness of backward walking in improving gross 
motor function, balance, and activities of daily living 
(ADLs) suggests that it can be incorporated as a routine 
component of rehabilitation programs. Unlike 
conventional forward walking, backward walking 
provides a novel stimulus that enhances neuromuscular 
coordination, proprioception, and postural control, 
thereby promoting functional independence. 
From a therapeutic perspective, backward walking is a 
cost-effective, simple, and easily implementable 
intervention that does not require sophisticated 
equipment. This makes it highly suitable for use in both 
clinical settings and home-based rehabilitation programs, 
especially in resource-limited environments. According 
to Novak I. et al. (2013), interventions that are task-
specific, repetitive, and actively engaging are most 
effective in improving functional outcomes in children 
with cerebral palsy. Backward walking aligns well with 
these principles, as it involves active participation and 
repetitive movement patterns. 
9. Limitations 
Despite the promising findings, the present study has 
several limitations that must be acknowledged. One of 
the primary limitations is the relatively small sample size, 
which may limit the generalizability of the results to the 
broader population of children with cerebral palsy. A 
larger sample size would provide more robust statistical 
power and allow for subgroup analyses based on severity, 
age, and type of cerebral palsy. 
Another limitation is the short duration of the 
intervention and the absence of long-term follow-up. 
While the study demonstrated significant short-term 
improvements, it remains unclear whether these gains are 
sustained over time. Longitudinal studies are necessary 
to determine the long-term effectiveness and retention of 
functional improvements جتانلا  from backward walking 
training. Moreau N.G. et al. (2020) emphasized that 
sustained and long-term interventions are essential to 
promote lasting neuroplastic changes. 
10. Recommendations 

Based on the findings and limitations of the present study, 
several recommendations can be proposed for future 
research and clinical practice. Firstly, future studies 
should include larger sample sizes and multicenter trials 
to enhance the generalizability of the results. Including 
participants from diverse demographic and clinical 
backgrounds would provide a more comprehensive 
understanding of the effectiveness of backward walking 
in different populations. 
Secondly, there is a need for long-term follow-up studies 
to assess the sustainability of the improvements achieved 
through backward walking training. Investigating 
whether the gains in motor function, balance, and ADLs 
are maintained over months or years would provide 
valuable insights into its long-term clinical utility. As 
highlighted by Novak I. et al. (2013), long-term 
intervention strategies are crucial for achieving 
meaningful and lasting outcomes in children with 
cerebral palsy. 
Thirdly, future research should explore the effectiveness 
of backward walking across different types and severity 
levels of cerebral palsy, including GMFCS Levels IV and 
V. This would help determine whether the intervention 
can be adapted for children with more severe functional 
limitations. 
Moreover, incorporating advanced assessment tools such 
as motion analysis systems, electromyography (EMG), 
and wearable sensors is recommended to better 
understand the biomechanical and neuromuscular 
changes associated with backward walking. Armand S. et 
al. (2022) emphasized the importance of detailed gait 
analysis in optimizing rehabilitation strategies. 
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