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Abstract: 

 

 Background 

Stroke remains one of the leading causes of long-term disability worldwide, with gait dysfunction being a major 

contributor to reduced functional independence and restricted participation in daily activities. In the chronic phase of 

stroke recovery, functional improvement is often presumed to plateau, resulting in reduced emphasis on intensive 

rehabilitation. However, advances in neuroscience have demonstrated that the adult central nervous system retains the 

capacity for experience-dependent neuroplasticity beyond the acute and subacute stages. Task-oriented gait training, 

grounded in motor learning principles and cortical reorganization, focuses on repetitive, goal-directed, and context-

specific walking activities that closely simulate real-life functional demands. 
 

 Objectives 

To evaluate the effect of a structured task-oriented gait training program on functional mobility and gait 

performance in a chronic stroke survivor with residual hemiparetic gait. 

 

 Methods 

This case study involved a chronic stroke survivor who underwent a six-week task-oriented gait training program. 

The intervention consisted of overground walking, obstacle negotiation, step training, directional changes, and walking 

speed modulation, with progressive task complexity based on performance and tolerance. Functional mobility and gait 

performance were assessed before and after the intervention using standardized outcome measures, including the Timed 

Up and Go Test (TUG), 10-Meter Walk Test (10MWT), and Functional Ambulation Category (FAC). 

 

 Results 

Post-intervention assessment demonstrated clinically meaningful improvements in functional mobility, gait speed, 

balance, and ambulation independence. Reductions in TUG completion time, increased walking speed on the 10MWT, and 

improved FAC scores indicated enhanced gait efficiency, dynamic balance, and functional walking ability following the 

task-oriented training program. 

 

 Conclusion 

The findings of this case study suggest that task-oriented gait training is effective in improving functional mobility 

and gait performance in a chronic stroke survivor. The results support the continued application of intensive, task-specific 

rehabilitation strategies in the chronic phase of stroke and highlight the role of neuroplastic mechanisms in facilitating 

late-stage functional recovery. 
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I. INTRODUCTION 

 

Stroke represents a major global health burden, 

accounting for substantial mortality and long-term disability 

across diverse populations. Advances in acute medical 

management have improved survival rates; however, a 

significant proportion of stroke survivors continue to 

experience persistent neurological deficits that compromise 

functional independence. Among these deficits, gait 

impairment is particularly prevalent and disabling, affecting 
mobility, balance, social participation, and overall quality of 

life. 

 

Gait dysfunction following stroke is multifactorial in 

origin. Neuromuscular weakness, abnormal muscle tone, 

impaired selective motor control, sensory deficits, reduced 

postural stability, and altered interlimb coordination 

collectively contribute to inefficient and unsafe walking 

patterns. These impairments often manifest as reduced 

walking speed, asymmetrical step length, decreased 

endurance, and increased risk of falls. Consequently, 

restoration of functional ambulation remains a central goal 
of post-stroke rehabilitation. 

 

Recovery following stroke is traditionally 

conceptualized as occurring primarily within the first three 

to six months, corresponding to the acute and subacute 

phases of neural reorganization. Beyond this period, patients 

are commonly classified as being in the chronic phase, 

during which functional gains are often assumed to plateau. 

This assumption has historically resulted in reduced 

rehabilitation intensity and limited access to structured 

physiotherapy interventions for chronic stroke survivors. 
However, this viewpoint has been increasingly challenged 

by advances in neuroscience and rehabilitation research. 

 

Emerging evidence indicates that the adult central 

nervous system retains a remarkable capacity for 

experience-dependent plasticity throughout the lifespan. 

Neuroplastic changes, including cortical map reorganization, 

synaptic strengthening, and recruitment of alternative neural 

pathways, can be induced through appropriately designed 

training paradigms. Importantly, these changes are highly 

dependent on the nature of the practiced activity, with task 

specificity, repetition, intensity, and salience playing critical 
roles in driving functional recovery. 

 

Task-oriented training has gained prominence as a 

rehabilitation approach that directly targets functional 

outcomes by emphasizing the practice of meaningful, goal-

directed tasks. Unlike impairment-based approaches that 

focus on isolated muscle strengthening or tone reduction, 

task-oriented training prioritizes whole-task practice within 

ecologically valid contexts. In gait rehabilitation, task-

oriented approaches involve repetitive walking-related 

activities that closely resemble real-life ambulation 

demands, such as navigating obstacles, changing directions, 

and adapting walking speed. 

 

Although randomized controlled trials and systematic 

reviews have demonstrated the efficacy of task-oriented 

training in improving walking ability post-stroke, there 

remains a relative paucity of detailed case-level analyses 

focusing specifically on chronic stroke survivors. Case 

studies provide valuable insights into individualized clinical 

reasoning, intervention progression, and functional 
outcomes that may not be fully captured in group-based 

studies. They also allow for nuanced interpretation of how 

theoretical principles translate into real-world clinical 

practice. 

 

Therefore, the purpose of this case study was to 

examine the effects of a structured task-oriented gait training 

program on functional mobility in a chronic stroke survivor. 

By integrating theoretical perspectives from neuroplasticity 

and motor learning with detailed methodological 

justification and clinical interpretation, this report aims to 

contribute to evidence-informed physiotherapy practice in 
chronic stroke rehabilitation. 

 

 Theoretical Framework 

 

 Neuroplasticity in Chronic Stroke Recovery 

Neuroplasticity refers to the ability of the nervous 

system to modify its structural and functional organization 

in response to experience, learning, or injury. Following 

stroke, neural tissue damage disrupts established motor 

pathways, resulting in impaired movement control. 

Recovery is facilitated not only by resolution of acute 
pathophysiological processes but also by adaptive 

reorganization within the remaining neural networks. 

 

In the chronic phase of stroke, neuroplastic 

mechanisms continue to operate, albeit at a slower pace 

compared to earlier stages. These mechanisms include 

synaptogenesis, dendritic sprouting, unmasking of latent 

synapses, and reorganization of cortical motor 

representations. Importantly, neuroplastic changes are not 

spontaneous; they are strongly influenced by the type, 

intensity, and relevance of behavioral experience. 

 
Task-oriented gait training leverages these principles 

by providing repetitive, functionally meaningful walking 

experiences that stimulate motor cortical areas associated 

with locomotion. Repeated activation of task-relevant neural 

circuits promotes use-dependent plasticity, strengthening 

synaptic connections that support efficient gait patterns. This 

theoretical basis challenges the notion that chronic stroke 

recovery is static and supports continued rehabilitation 

intervention beyond the early post-stroke period. 
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 Cortical Maps and Gait Rehabilitation 

Cortical motor maps represent the organization of 

movement-related neurons within the primary motor cortex 
and associated motor regions. Following stroke, these maps 

may become disrupted or distorted due to neuronal loss and 

altered connectivity. Functional recovery is associated with 

reorganization of these cortical representations, including 

expansion of areas controlling the affected limb and 

increased involvement of secondary motor regions. 

 

Task-specific training plays a critical role in shaping 

cortical maps. Research has demonstrated that repetitive 

practice of meaningful motor tasks leads to enlargement and 

refinement of corresponding cortical representations. In 
contrast, non-specific or passive movement does not 

produce the same degree of cortical reorganization. 

 

Gait is a complex motor behavior involving 

coordinated activation of multiple muscle groups across 

both lower limbs, integrated with postural control and 

sensory feedback. Task-oriented gait training, by 

emphasizing whole-task walking activities, provides the 

sensorimotor experience necessary to drive adaptive cortical 

reorganization. Activities such as obstacle negotiation and 

speed variation further enhance cortical engagement by 

increasing task complexity and cognitive demand. 
 

 Motor Learning Principles Underpinning Task-Oriented 

Training 

Motor learning is defined as a set of processes 

associated with practice or experience that lead to relatively 

permanent changes in the capability for movement. Task-

oriented gait training is deeply rooted in motor learning 

theory, particularly the principles of specificity, repetition, 

feedback, and variability. 

 

Specificity of practice dictates that motor learning is 
greatest when training closely resembles the target task. In 

gait rehabilitation, practicing actual walking activities is 

more effective than isolated strengthening or preparatory 

exercises. Repetition reinforces neural pathways associated 

with the practiced task, while appropriate feedback 

facilitates error correction and refinement of movement 

strategies. 

 

Variability of practice, such as altering walking speed 

or environmental conditions, enhances adaptability and 

transfer of learning to real-world contexts. These principles 

collectively support the use of task-oriented gait training as 
a means of promoting durable functional improvements in 

walking ability. 

 

II. METHODOLOGY 

 

 Study Design 

This study employed a single-subject case study design 

to examine the effects of task-oriented gait training on 

functional mobility in a chronic stroke survivor. Case study 

methodology is particularly suited for in-depth exploration 

of individualized rehabilitation interventions, allowing for 
detailed documentation of clinical reasoning, intervention 

progression, and patient response. While generalizability is 

limited, the richness of clinical detail provides valuable 

insights for evidence-informed practice. 
 

 Participant Description 

The participant was a chronic stroke survivor who had 

experienced a unilateral ischemic stroke more than six 

months prior to the initiation of the intervention. The 

individual presented with residual hemiparesis 

predominantly affecting the lower limb, resulting in a 

characteristic hemiparetic gait pattern. Despite being 

ambulatory, the participant reported significant functional 

limitations, including reduced walking speed, impaired 

balance during dynamic activities, and decreased endurance 
for community ambulation. 

 

The chronicity of the condition made this participant 

particularly suitable for examining the potential of task-

oriented gait training to induce functional improvements 

beyond the commonly assumed recovery window. 

 

 Outcome Measures: Rationale for Selection 

The selection of outcome measures was guided by the 

need to capture meaningful changes in functional mobility 

and gait performance. The Timed Up and Go Test (TUG) 

was chosen due to its ability to assess multiple components 
of functional mobility, including sit-to-stand transitions, 

walking, turning, and balance. It is widely used in stroke 

rehabilitation and has demonstrated reliability and validity. 

 

The 10-Meter Walk Test (10MWT) was selected as a 

measure of walking speed, a key indicator of functional 

ambulation and community participation. Walking speed has 

been described as a “functional vital sign” due to its strong 

association with health outcomes and independence. 

 

The Functional Ambulation Category (FAC) was 
included to classify the level of assistance required during 

walking, providing a clinically relevant measure of 

ambulation independence. Together, these outcome 

measures offered a comprehensive assessment of functional 

gait performance. 

 

 Intervention Protocol: Conceptual and Clinical 

Justification 

The task-oriented gait training program was delivered 

over a six-week period, with sessions conducted five days 

per week. This frequency and duration were selected to 

ensure sufficient training intensity to stimulate neuroplastic 
changes while remaining feasible within a clinical 

rehabilitation setting. 

 

Each session lasted approximately 45 to 60 minutes 

and incorporated a variety of walking-related tasks designed 

to address the participant’s specific impairments and 

functional goals. Overground walking was emphasized to 

maximize ecological validity and facilitate transfer of 

learning to daily activities. 

 

Obstacle negotiation was included to challenge 
anticipatory postural control and improve adaptability to 
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environmental demands. Step and stair training targeted 

weight-bearing and concentric-eccentric control of the 

affected limb, which are critical for safe ambulation. 
Direction changes and turning tasks addressed dynamic 

balance and coordination, while speed variation training 

promoted gait efficiency and flexibility. 

 

Progression was guided by ongoing assessment of 

performance, fatigue, and safety, consistent with principles 

of individualized, patient-centered rehabilitation. 

 

III. RESULTS 

 

 Quantitative Outcomes 
Following the six-week task-oriented gait training 

intervention, the participant demonstrated measurable and 

clinically meaningful improvements across all selected 

outcome measures. Performance on the Timed Up and Go 

Test (TUG) improved, indicating enhanced functional 

mobility, postural transitions, and dynamic balance. The 

reduction in TUG completion time reflects improvements 

not only in straight-line walking but also in complex 

components such as turning, initiation of gait, and controlled 

deceleration prior to sitting. 

 

Gait speed, as assessed by the 10-Meter Walk Test 
(10MWT), increased post-intervention. This improvement is 

particularly relevant, as walking speed has been consistently 

associated with functional independence, community 

ambulation capacity, and overall quality of life in stroke 

survivors. Even modest increases in gait speed have been 

shown to correspond with meaningful changes in 

participation and safety during ambulation. 

 

The Functional Ambulation Category (FAC) score also 

improved following the intervention, signifying a higher 

level of walking independence and reduced need for external 
support or supervision. This outcome underscores the 

functional relevance of the observed gait improvements, 

extending beyond laboratory-based measures to real-world 

ambulation capability. 

 

 Qualitative Clinical Observations 

In addition to standardized outcome measures, several 

qualitative improvements were observed during gait analysis 

and functional task performance. The participant exhibited 

improved step length symmetry, particularly with increased 

contribution from the affected lower limb. Weight 

acceptance during stance phase on the affected side 
improved, suggesting enhanced confidence, motor control, 

and load tolerance. 

 

Postural alignment during gait demonstrated notable 

refinement, with reduced lateral trunk lean and improved 

upright control. The participant also displayed smoother 

transitions during turning and direction changes, reflecting 

improved anticipatory postural adjustments and 

coordination. Subjectively, the participant reported reduced 

fear of falling and greater confidence during both indoor and 

outdoor ambulation. 
 

These qualitative changes provide important clinical 

context to the quantitative findings and suggest meaningful 

improvements in motor control strategies rather than mere 
compensatory adaptations. 

 

IV. DISCUSSION 

 

 Interpretation of Findings in the Context of 

Neuroplasticity 

The findings of this case study provide compelling 

evidence that task-oriented gait training can elicit 

meaningful functional improvements even in the chronic 

phase of stroke recovery. Traditionally, chronic stroke has 

been associated with limited potential for neurological 
improvement, leading to reduced rehabilitation emphasis. 

However, the observed gains in functional mobility and gait 

performance challenge this assumption and align with 

contemporary models of experience-dependent 

neuroplasticity. 

 

Neuroplastic adaptation is not constrained by time 

since injury but rather by the nature and intensity of 

sensorimotor experience. Task-oriented gait training delivers 

repetitive, context-specific motor practice that actively 

engages neural circuits involved in locomotion. Through 

repeated activation, these circuits undergo synaptic 
strengthening and reorganization, facilitating improved 

motor output. The improvements observed in this case are 

consistent with the concept of use-dependent plasticity, 

whereby functional recovery is driven by active task 

engagement rather than passive movement or isolated 

impairment correction. 

 

Importantly, the inclusion of progressively challenging 

tasks—such as obstacle negotiation and speed modulation—

likely enhanced cortical engagement and promoted more 

robust neural reorganization. These tasks demand higher 
levels of motor planning, sensory integration, and executive 

control, thereby recruiting broader cortical and subcortical 

networks involved in gait regulation. 

 

 Cortical Reorganization and Task-Specific Training 

Gait recovery following stroke is closely linked to 

reorganization within motor cortical and subcortical 

networks. Disruption of corticospinal pathways often leads 

to maladaptive movement patterns characterized by 

asymmetry and compensatory strategies. Task-oriented 

training directly targets these maladaptive patterns by 

reinforcing efficient, task-relevant motor strategies. 
 

The improvements in step symmetry and weight-

bearing observed in this case suggest adaptive cortical 

remapping favoring the affected limb. Task-specific walking 

practice likely facilitated expansion of motor cortical 

representations associated with the paretic lower limb, as 

supported by neurophysiological studies demonstrating task-

dependent cortical plasticity. Moreover, the emphasis on 

overground walking—as opposed to purely treadmill-based 

or robotic training—may have enhanced sensory feedback 

integration, further supporting cortical reorganization. 
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These findings reinforce the principle that cortical 

maps are dynamic and responsive to training demands, even 

years after neurological insult, provided that rehabilitation is 
sufficiently specific and intensive. 

 

 Motor Learning Mechanisms Underlying Functional 

Gains 

The intervention applied in this case was firmly 

grounded in established motor learning principles. 

Specificity of practice ensured that training closely 

resembled real-life walking demands, thereby maximizing 

transfer of learning to daily activities. Repetition reinforced 

neural pathways associated with efficient gait patterns, while 

variability in task conditions enhanced adaptability and 
generalization. 

 

Feedback provided during training likely facilitated 

error detection and correction, enabling refinement of 

movement strategies. Over time, this process supports the 

transition from cognitively demanding, consciously 

controlled movement to more automatic and efficient gait 

patterns. The observed reduction in fear of falling and 

increased confidence during ambulation further suggest 

improved motor automaticity and perceived self-efficacy. 

From a motor learning perspective, the observed 

improvements are indicative of true skill acquisition rather 
than short-term performance effects. This distinction is 

critical in rehabilitation, as durable functional gains are 

essential for long-term independence. 

 

 Comparison 

The findings of this case study are consistent with a 

substantial body of international literature supporting task-

oriented training for gait rehabilitation after stroke. 

Systematic reviews and randomized controlled trials have 

demonstrated that repetitive, task-specific practice leads to 

improvements in walking speed, endurance, and balance 
across various stages of stroke recovery. 

 

However, much of the existing evidence focuses on 

acute and subacute populations, with comparatively fewer 

studies examining chronic stroke survivors in depth. This 

case study contributes to the literature by demonstrating that 

clinically meaningful improvements are achievable even 

beyond the conventional recovery window. The magnitude 

of change observed in gait speed and functional mobility 

aligns with previously reported minimal clinically important 

differences, underscoring the functional relevance of the 

intervention. 
 

Moreover, the individualized progression and detailed 

task selection described in this case highlight the importance 

of clinical reasoning in translating evidence into practice. 

Rather than applying a generic protocol, the intervention 

was tailored to the participant’s specific impairments and 

functional goals, reflecting best-practice principles in 

physiotherapy. 

 

 Clinical Implications 

The findings of this case study have several important 
implications for physiotherapy practice. First, they 

underscore the necessity of abandoning rigid temporal 

boundaries that limit rehabilitation opportunities for chronic 

stroke survivors. Functional recovery should be viewed as a 
dynamic process influenced by training quality rather than 

time since injury. 

 

Second, task-oriented gait training should be 

considered a cornerstone intervention for individuals with 

persistent gait impairments following stroke. By 

emphasizing real-world walking tasks, this approach 

promotes meaningful functional improvements that extend 

beyond isolated impairment reduction. 

 

Third, clinicians should prioritize progression, 
variability, and patient engagement when designing gait 

rehabilitation programs. Passive or non-specific 

interventions are unlikely to drive the neuroplastic changes 

required for sustained recovery. Instead, active, goal-

directed practice that challenges the individual’s current 

capabilities is essential. 

 

Finally, this case highlights the value of standardized 

outcome measures combined with qualitative clinical 

observation. Together, these assessment strategies provide a 

comprehensive understanding of patient progress and 

intervention effectiveness. 
 

V. LIMITATIONS 

 

While this case study provides valuable insights, 

several limitations must be acknowledged. The single-

subject design limits the generalizability of the findings, and 

causal inferences should be made with caution. The absence 

of long-term follow-up precludes conclusions regarding 

retention of gains over time. 

Additionally, objective biomechanical or 

neurophysiological measures, such as instrumented gait 
analysis or neuroimaging, were not employed. Inclusion of 

such measures in future studies could provide deeper insight 

into the mechanisms underlying observed functional 

improvements. 

 

VI. FUTURE DIRECTIONS 

 

Future research should explore the effects of task-

oriented gait training in larger cohorts of chronic stroke 

survivors using controlled experimental designs. 

Longitudinal studies examining retention of gains and 

optimal dosing parameters are particularly needed. 
Integration of task-oriented training with emerging 

technologies, such as virtual reality or neuromodulation, 

represents another promising avenue for enhancing 

rehabilitation outcomes. 

 

VII. CONCLUSION 

 

This case study demonstrates that task-oriented gait 

training can produce meaningful improvements in functional 

mobility, gait speed, and ambulation independence in a 

chronic stroke survivor. The findings challenge traditional 
assumptions regarding recovery plateaus and highlight the 
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enduring capacity for neuroplastic adaptation in the adult 

brain. By grounding rehabilitation in motor learning 

principles and task specificity, physiotherapists can facilitate 
functional recovery even in the chronic phase of stroke. 

These results support the continued application of intensive, 

individualized physiotherapy interventions to optimize long-

term outcomes for stroke survivors. 
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