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Introduction 
Dual tasking is a critical component of functional mobility and everyday 

performance, requiring individuals to manage simultaneous motor, cognitive, 

sensory, and environmental demands. In rehabilitation settings, the ability to 

effectively perform dual tasks is closely linked to safety, independence, 

community participation, and overall functional outcomes, particularly in 

individuals with neurological or cognitive impairments. This course introduces 

physical therapists and physical therapist assistants to the foundational concepts 

and science of dual tasking, including mechanisms of dual task interference, 

clinical assessment strategies, and methods for measuring performance and 

progress over time. Emphasis is placed on the practical application of dual task 

principles in rehabilitation for individuals with stroke, cognitive impairment, 

Parkinson’s disease, and concussion, with a focus on integrating evidence-

informed approaches into clinical practice. 

Definition of Dual Tasking 
References: 1 

Dual tasking is a foundational concept in modern rehabilitation that reflects the 

reality that human movement rarely occurs in isolation. In clinical practice, 

patients are frequently asked to perform discrete, single-focus tasks such as 

isolated strengthening, balance drills, or gait training in controlled environments. 

However, functional mobility in real-world settings requires the simultaneous 

management of multiple demands, including motor execution, cognitive 

processing, sensory integration, and environmental awareness. Understanding 

dual-task performance is therefore essential for clinicians seeking to bridge the 

gap between impairments identified in the clinic and the functional challenges 
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patients experience in daily life. This section will define key terminology, outline 

the underlying components of dual-task performance, review its historical and 

clinical evolution, and highlight its relevance to functional mobility and 

independence. 

Definition and Terminology 

References: 1, 2 

Dual tasking refers to the simultaneous performance of two tasks that compete 

for an individual’s attentional, cognitive, or motor resources. Typically, one task 

involves a primary motor activity, such as walking or maintaining balance, while 

the second task may involve an additional motor activity, a cognitive activity, or a 

combination of both. The ability to perform multiple tasks concurrently is an 

essential feature of human movement and daily function, as most real-world 

activities rarely occur in isolation. Walking while talking, carrying groceries while 

navigating stairs, or scanning the environment while ambulating in a busy setting 

are common examples of dual-task demands encountered throughout everyday 

life. 

Within rehabilitation and movement science literature, several terms are 

commonly used when discussing dual-task performance. Understanding this 

terminology is important because these concepts frequently appear in research 

and clinical practice. 

The primary task refers to the activity considered most important or most relevant 

to the intended outcome. For example, during gait training, walking may be 

designated as the primary task. The secondary task is performed simultaneously 

with the primary activity and may be motor, cognitive, or sensory in nature. 

Examples include counting backward while walking, carrying an object while 

standing, or visually scanning the environment while maintaining balance. 
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Dual-task paradigms are often categorized according to task type. Motor-motor 

dual tasks involve two simultaneous motor activities performed together, such as 

walking while carrying a tray, maintaining balance while reaching for an object, or 

carrying laundry while navigating stairs. Motor-cognitive dual tasks involve 

combining a motor task with a cognitive demand, such as walking while 

performing mental arithmetic, naming words in a category, engaging in 

conversation, or recalling information. Cognitive-cognitive dual tasks involve two 

simultaneous cognitive demands and are less commonly examined within physical 

rehabilitation settings but remain relevant in broader cognitive and neuroscientific 

research. 

Another important term is dual-task cost (DTC), which represents the change in 

performance that occurs when a second task is introduced. Dual-task cost 

quantifies the degree to which simultaneous task demands interfere with 

performance and is commonly expressed as a percentage. Dual-task cost may 

reflect reductions in movement speed, task accuracy, balance control, gait quality, 

or other measurable variables when compared with single-task performance. 

Larger dual-task costs generally indicate greater interference and reduced ability 

to effectively distribute attentional resources. 
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Additional terminology frequently encountered includes automaticity, attentional 

capacity, and resource allocation. Automaticity refers to the ability to perform 

movement with minimal conscious attention. Highly practiced movements such as 

normal walking in healthy adults often require little conscious effort. In contrast, 

injury, aging, neurological dysfunction, and musculoskeletal impairments may 

reduce automaticity and increase the attentional demands required for 

movement performance. Attentional capacity refers to the finite amount of 

cognitive resources available for task performance, while resource allocation 

describes how these limited resources are distributed among competing 

demands. 

Together, these concepts establish the language and foundational framework 

necessary for understanding dual-task performance in rehabilitation settings. 
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Components of Dual Task Performance 

References: 3, 4 

Dual-task performance represents a complex interaction among motor, cognitive, 

sensory, and environmental systems that rely on coordinated function across 

multiple body systems and neural structures. Successful simultaneous task 

performance requires more than simply completing two activities at once; rather, 

it depends on continuous integration between the central nervous system, 

musculoskeletal system, sensory systems, cardiovascular system, and higher-order 

cognitive networks. The ability to effectively manage multiple tasks 

simultaneously requires an individual to continuously receive sensory input, 

process information, allocate attention, generate movement responses, and adapt 

behavior according to changing environmental conditions. 

Although many daily activities appear simple, they often require substantial 

interaction among these systems. For example, walking while carrying a cup of 

coffee and participating in conversation requires coordinated activation of the 

musculoskeletal system to produce movement and maintain posture, the 

vestibular system to regulate balance and head position, the visual system to 

monitor the environment, and the somatosensory system to provide 

proprioceptive feedback regarding limb position and surface contact. 

Simultaneously, cortical cognitive networks must manage attention, language 

processing, decision making, and task prioritization. The cardiovascular and 

respiratory systems also contribute by supplying oxygen and metabolic support 

necessary for sustained physical and cognitive activity. 

At the neural level, dual-task performance depends on communication across 

widespread cortical and subcortical networks. The prefrontal cortex plays a major 

role in executive function, attentional allocation, task switching, and working 

memory during simultaneous activities. The parietal cortex contributes to spatial 
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awareness and sensory integration, while the premotor cortex and primary motor 

cortex coordinate movement planning and execution. The basal ganglia help 

regulate movement automaticity and efficient motor sequencing, allowing familiar 

movements such as walking to occur with less conscious attention. The 

cerebellum contributes to timing, coordination, error correction, and adaptation 

of movement in response to changing task demands. Brainstem structures and 

spinal pathways further support postural control, reflexive balance reactions, and 

motor output during movement. 

Dual-task performance should therefore be viewed as a dynamic systems process 

rather than a single isolated skill. Task demands can change substantially based on 

environmental complexity, fatigue, stress, pain, emotional state, lighting 

conditions, distractions, or cognitive load. Activities that require minimal 

conscious effort under controlled conditions may become substantially more 

difficult when additional motor or cognitive demands are introduced. For 

example, walking on a level surface in a quiet hallway may require relatively little 

attention, whereas walking through a crowded parking lot while carrying groceries 

and responding to conversation significantly increases demands on sensory 

processing, balance regulation, motor planning, and executive control. 

A key concept underlying dual-task performance is that attentional and processing 

resources are limited. The nervous system has a finite capacity to process 

incoming sensory information, coordinate motor output, and manage cognitive 

tasks simultaneously. When the combined demands of multiple activities exceed 

available processing capacity, performance breakdown may occur. These deficits 

may appear as slower gait speed, altered movement mechanics, reduced balance 

control, delayed reactions, increased postural sway, impaired obstacle negotiation, 

reduced cognitive accuracy, or decreased environmental awareness. 
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Importantly, the relationship among these systems is highly interactive and 

bidirectional. Increased cognitive demand can negatively influence motor 

performance, while increased motor difficulty can reduce cognitive efficiency. For 

example, if balance becomes unstable due to fatigue or environmental challenge, 

greater cortical attention may be redirected toward postural control, leaving fewer 

attentional resources available for conversation, memory recall, or decision 

making. Likewise, high cognitive load may reduce the ability to respond quickly to 

environmental hazards or maintain coordinated movement patterns. 

Because successful dual-task performance depends on integration across multiple 

organ systems, impairments may arise from a variety of underlying factors 

including neurological dysfunction, musculoskeletal injury, vestibular deficits, 

cardiovascular deconditioning, pain, fatigue, cognitive impairment, or reduced 

sensory processing. Understanding how these systems interact provides an 

important physiological foundation for evaluating dual-task performance and 

designing rehabilitation interventions that better reflect the complex demands of 

everyday functional activities. 

Historical and Clinical Context 

References: 5 

Interest in dual-task performance originally emerged from cognitive psychology 

and neuroscience research examining attentional limitations and information 

processing. Early theories proposed that humans possess limited processing 

capacity, resulting in competition between simultaneous tasks. 

One influential theoretical framework was the capacity-sharing model, which 

suggested that individuals distribute finite attentional resources among competing 

demands. According to this framework, performance deteriorates when task 

demands exceed available resources. Researchers later expanded upon these 
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ideas through theories involving executive control, movement automaticity, and 

task prioritization. 

Historically, rehabilitation approaches often examined movement performance 

under isolated conditions. Balance assessments, gait evaluations, and therapeutic 

interventions were commonly performed in relatively controlled single-task 

environments. However, clinicians increasingly observed that patients who 

performed adequately during isolated activities frequently demonstrated 

difficulties once functional distractions or additional task demands were 

introduced. 

Research throughout the late twentieth and early twenty-first centuries 

increasingly demonstrated associations between dual-task impairments and 

adverse functional outcomes. Deficits in dual-task performance were linked with 

increased fall risk, gait instability, reduced mobility, cognitive decline, reduced 

community participation, and broader functional limitations. These findings 

expanded the relevance of dual-task assessment and intervention beyond 

neurological rehabilitation alone. 

Today, dual-task principles are applied across a wide range of rehabilitation 

populations. Neurological populations including individuals following stroke, those 

with Parkinson disease, traumatic brain injury, multiple sclerosis, and vestibular 

disorders frequently demonstrate substantial dual-task deficits. Older adults with 

balance impairments, individuals at risk for falls, and patients experiencing 

cognitive decline similarly represent populations in which dual-task performance 

is clinically relevant. 

Orthopedic populations have also become increasingly recognized within the dual-

task literature. Patients recovering from lower extremity injuries, joint 

replacement procedures, post-operative rehabilitation, and chronic pain 

conditions may experience reduced movement automaticity and increased 
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attentional demands during functional tasks. Additionally, sports medicine and 

performance settings frequently incorporate dual-task principles for return-to-

sport decision making, injury prevention, and optimization of athletic 

performance. 

The growing recognition of dual-task deficits across diverse populations has 

shifted rehabilitation practice toward more functionally representative 

assessment and intervention approaches. 

Relevance to Daily Function 

References: 5, 6 

Dual tasking has substantial clinical relevance because daily activities rarely occur 

as isolated single-task events. Functional independence depends heavily on an 

individual's ability to simultaneously manage movement demands alongside 

cognitive, sensory, and environmental challenges. While clinical exercises are 

often initially performed in controlled environments with a singular focus, real-

world function requires individuals to continually divide attention among multiple 

demands at the same time. Consequently, the ability to safely and efficiently 

perform dual tasks represents an essential component of successful participation 

in everyday life. 

Individuals routinely perform multiple tasks concurrently throughout the day, 

often without conscious awareness. Walking while carrying groceries, talking 

while climbing stairs, crossing a street while monitoring traffic, cooking while 

conversing, navigating crowded environments, and caring for children while 

completing household activities all require continuous allocation of attentional 

resources and efficient coordination among motor and cognitive systems. Even 

seemingly simple activities frequently involve simultaneous processing of 
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environmental information, decision making, movement planning, and execution 

of physical tasks. 
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For example, walking through a parking lot while searching for a vehicle requires 

an individual to maintain forward progression, scan the environment, avoid 

obstacles, monitor surrounding traffic, and process visual information 

simultaneously. Likewise, preparing a meal may require standing balance, 

reaching, movement coordination, memory, sequencing, and divided attention 

while responding to environmental distractions. Most daily tasks therefore require 

individuals to rapidly shift and prioritize attention according to changing 

circumstances. 

For healthy individuals, many of these activities occur with minimal conscious 

effort because movement patterns become increasingly automatic over time. 

However, injury, aging, neurological dysfunction, pain, or musculoskeletal 

impairments can reduce movement automaticity and increase the attentional 

demands required for even routine tasks. Activities that were previously 

performed effortlessly may become cognitively demanding and physically 

challenging. 

For patients with impaired dual-task ability, functional consequences may become 

substantial. Individuals may demonstrate reduced gait speed, increased postural 

sway, loss of balance, increased fall risk, reduced task accuracy, increased fatigue, 
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activity avoidance, and reduced community participation. Some patients may 

appear to perform adequately during isolated movement assessments but 

demonstrate substantial difficulties once additional cognitive or environmental 

demands are introduced. 

Patients frequently report feeling overwhelmed in busy environments, difficulty 

walking while talking, losing their train of thought while moving, or reduced 

confidence when performing everyday activities. For example, an older adult may 

report difficulty navigating a grocery store because simultaneously walking, 

maneuvering a cart, avoiding obstacles, and processing visual information 

becomes increasingly demanding. Similarly, an individual recovering from 

orthopedic surgery may walk safely in a clinic hallway but become unstable when 

attempting to converse or navigate crowded community settings. 

These deficits may also contribute to compensatory behaviors and activity 

modification. Individuals may slow their movements substantially, avoid 

multitasking situations, restrict participation in community activities, or rely on 

others for assistance. Over time, these changes can contribute to reduced physical 

activity levels, loss of independence, social isolation, and decreased quality of life. 

From a rehabilitation perspective, assessing and treating dual-task performance 

allows clinicians to bridge the gap between isolated therapeutic exercises and the 

realities of everyday function. Traditional rehabilitation approaches frequently 

focus on improving isolated impairments such as strength, range of motion, or 

balance. While these components remain important, improvements in isolated 

performance do not always translate directly to successful function in real-world 

environments. 

By incorporating dual-task principles into examination and intervention strategies, 

therapists can create treatment approaches that more accurately reflect the 

multidimensional demands patients encounter outside the clinic. Integrating 
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concurrent cognitive, motor, or environmental challenges into rehabilitation may 

improve ecological validity and better prepare patients for functional activities 

encountered at home, in the workplace, and within the community. 

Understanding dual-tasking is therefore not simply an academic concept; rather, it 

provides an essential framework for evaluating functional performance and 

designing rehabilitation interventions that reflect the complex movement 

demands of everyday life. Recognizing how simultaneous task demands influence 

movement and function ultimately supports more comprehensive clinical decision 

making and helps clinicians better prepare patients for meaningful participation in 

daily activities. 

Section 1 Key Words 

Dual-Task Cost (DTC) - Dual-task cost is the measurable reduction in performance 

(motor or cognitive) that occurs when a task is performed simultaneously with 

another task compared to single-task performance 

Activity Avoidance - Activity avoidance is the reduction or elimination of 

participation in activities or environments due to perceived difficulty, fear, pain, 

fatigue, or reduced confidence during functional tasks 

Motor-Cognitive Dual Tasks - Motor-cognitive dual tasks involve the simultaneous 

performance of a physical movement task and a cognitive task, such as walking 

while performing mental arithmetic or engaging in conversation 

Section 1 Summary 

Dual-task performance provides a critical framework for understanding how 

individuals navigate complex, real-world environments where movement and 

cognition continuously interact. Rather than representing an advanced or niche 
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aspect of rehabilitation, dual tasking reflects a fundamental characteristic of 

everyday function that becomes especially important when physiological, 

cognitive, or sensory systems are compromised. Across neurological, orthopedic, 

and aging populations, limitations in dual-task ability can significantly impact 

safety, independence, and participation in meaningful activities. For clinicians, 

integrating dual-task concepts into both assessment and intervention enhances 

the ecological validity of rehabilitation and supports more accurate prediction of 

functional performance. Ultimately, dual-task training and evaluation allow 

physical therapists and physical therapist assistants to more effectively prepare 

patients for the true demands of daily life, improving outcomes that extend 

beyond the clinic and into the community. 

Science of Dual Tasking 
The science of dual tasking provides the theoretical and physiological foundation 

for understanding why performance declines occur when individuals are required 

to complete multiple tasks simultaneously. While dual-task difficulties are 

commonly observed in clinical practice, these impairments are rooted in well-

established principles from cognitive psychology, motor control, and 

neuroscience. An understanding of attention, neural processing, and motor-

cognitive interaction is essential for clinicians interpreting dual-task performance 

and designing effective interventions. This section explores the major scientific 

frameworks underlying dual-task behavior, including attention and cognitive 

resource theories, mechanisms of motor-cognitive interference, neural substrates 

involved in task coordination, the impact of aging and neurological impairment, 

and current evidence guiding clinical practice. 
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Attention and Cognitive Resource Theories 

References: 7 

Attention and cognitive resource theories form the conceptual foundation for 

understanding dual-task performance and the limitations observed when 

individuals attempt to complete multiple activities simultaneously. These theories 

are based on the principle that human cognitive capacity is finite, meaning the 

brain can only process a limited amount of information at any given time. As a 

result, when two or more tasks are performed concurrently, they must compete 

for shared attentional and processing resources. The outcome of this competition 

directly influences movement quality, cognitive accuracy, and overall functional 

performance. 

One of the earliest and most influential frameworks in this area is the capacity-

sharing model. This model proposes that attentional resources are not fixed 

within a single task, but instead are flexibly distributed across multiple tasks 

depending on perceived importance, task difficulty, and environmental demands. 

In this framework, individuals continuously allocate cognitive resources in real 

time, shifting attention between tasks as needed. When the combined demands 

of simultaneous tasks remain within available capacity, performance can be 

maintained across both domains. However, when total task demands exceed 

available cognitive resources, performance deterioration occurs in one or both 

tasks. 

This deterioration is commonly observed in clinical populations as slower gait 

speed, reduced step consistency, impaired balance control, decreased accuracy in 

a cognitive task, or increased variability in movement patterns. Importantly, the 

specific manifestation of decline often depends on which task the individual 

prioritizes, as well as the relative automaticity of the motor task being performed. 

For example, an individual may preserve walking speed at the expense of 
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cognitive accuracy, or alternatively slow gait significantly in order to maintain 

cognitive performance. 

Closely related to the capacity-sharing model is the distinction between selective 

attention and divided attention. Selective attention refers to the ability to focus on 

a single primary task while filtering out irrelevant stimuli or secondary demands. 

This process is essential in environments with high levels of sensory input, where 

competing stimuli must be ignored to maintain task performance. Divided 

attention, on the other hand, refers to the ability to distribute cognitive resources 

across multiple simultaneous tasks. Dual-task performance is heavily dependent 

on the efficiency of divided attention mechanisms, as individuals must 

continuously allocate and reallocate attention between motor and cognitive 

demands. 

The efficiency of divided attention varies considerably across individuals and is 

influenced by factors such as age, neurological integrity, fatigue, and prior 

experience with multitasking. Healthy, younger individuals typically demonstrate 

more efficient attentional distribution, allowing for better preservation of 

performance under dual-task conditions. In contrast, older adults and individuals 

with neurological or cognitive impairments often show reduced divided attention 

capacity, leading to greater dual-task costs and functional limitations. 

Executive function represents another critical component of attentional control in 

dual-task performance. Executive functions are higher-order cognitive processes 

that regulate goal-directed behavior and include task switching, inhibition, 

updating of working memory, and prioritization of competing demands. These 

processes are primarily mediated by frontal lobe networks and are essential for 

managing complex, dynamic environments where task demands frequently 

change. 
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During dual-task activities, executive function enables individuals to determine 

which task should be prioritized, when to shift attention between tasks, and how 

to suppress irrelevant or distracting information. When executive control is 

efficient, individuals are better able to adapt to changing conditions without 

significant degradation in performance. However, when executive function is 

limited or overwhelmed, attentional control becomes less stable, resulting in 

delayed responses, increased errors, and reduced coordination between motor 

and cognitive systems. 

In clinical populations, impairments in executive function are strongly associated 

with reduced dual-task performance. Individuals may demonstrate difficulty 

maintaining consistent gait patterns while simultaneously performing cognitive 

tasks, or they may struggle to appropriately shift attention when environmental 

demands change. These deficits highlight the importance of executive control as a 

key determinant of functional mobility and safety in real-world environments. 

Together, capacity-sharing models, attentional systems, and executive function 

frameworks provide a comprehensive explanation for how individuals manage 

competing demands during dual-task performance. These theories not only 

describe why performance declines occur but also help clinicians understand 

variability across patients and guide the development of targeted rehabilitation 

strategies. 

Motor-Cognitive Interference 

References: 8, 9 

Motor-cognitive interference refers to the competition that occurs when motor 

and cognitive tasks are performed simultaneously, resulting in a decline in 

performance in one or both domains. This phenomenon occurs because motor 

and cognitive processes are not fully independent; instead, they rely on 
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overlapping neural networks, shared attentional resources, and coordinated 

executive control mechanisms. When these systems are required to operate 

concurrently under dual-task conditions, interference emerges as the brain 

attempts to manage competing demands within limited processing capacity. 

Interference can be understood through several complementary mechanisms. 

Structural interference occurs when two tasks rely on similar neural pathways or 

processing systems. In these situations, the overlap in neural resource utilization 

creates direct competition, making simultaneous execution less efficient. For 

example, tasks that both require visuospatial processing or frontal executive 

involvement may interfere with one another more significantly than tasks relying 

on distinct neural systems. 

Capacity interference occurs when the combined demands of motor and cognitive 

tasks exceed the individual’s available attentional resources. In this case, 

performance decline is not due to structural overlap alone, but rather to a general 

overload of cognitive capacity. When this occurs, the nervous system must 

prioritize one task over the other, often resulting in reduced performance in the 

non-prioritized domain. Clinically, this may be observed as slowed gait speed, 

decreased balance control, or increased cognitive errors during simultaneous task 

performance. 

Bottleneck interference refers to situations in which two tasks require the same 

stage of processing at the same time, creating a “processing bottleneck” that 

forces one task to be delayed until the other is completed. This type of 

interference is particularly evident in tasks that require rapid decision-making or 

response selection. In dual-task situations, this can result in delayed motor 

responses, slowed reaction times, or disruptions in movement timing and 

coordination. 
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In rehabilitation contexts, motor-cognitive interference is especially apparent 

during gait activities combined with cognitive tasks such as mental arithmetic, 

verbal fluency, memory recall, or conversation. Walking, which is often considered 

an automatic motor task in healthy individuals, can become significantly more 

attentionally demanding in populations with injury, aging, or neurological 

impairment. As automaticity decreases, walking requires greater cortical 

involvement, particularly from prefrontal and parietal regions responsible for 

attention and executive control, making it more susceptible to interference from 

concurrent cognitive tasks. 

The magnitude of motor-cognitive interference is strongly influenced by several 

task-related and individual factors. Task complexity plays a major role, as more 

demanding cognitive or motor tasks require greater attentional resources and 

therefore increase the likelihood of performance decline. Familiarity also affects 

interference; tasks that are well-learned and frequently practiced tend to require 

fewer cognitive resources, reducing competition between tasks. Automaticity is 

another critical factor, as highly automated motor behaviors, such as steady-state 

walking in healthy adults, place relatively low demands on cognitive control 

systems and are therefore more resistant to interference. In contrast, newly 

learned motor skills or impaired movement patterns require increased conscious 

attention, making them more vulnerable to disruption during dual-task conditions. 

Neural Mechanisms 

References: 10, 11 

Dual-task performance is supported by a widely distributed neural network that 

integrates cortical and subcortical structures responsible for motor control, 

attention, sensory integration, and executive function. Rather than being localized 

to a single brain region, dual-task ability emerges from dynamic interactions 
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between multiple systems that must coordinate in real time to manage competing 

cognitive and motor demands. This network enables individuals to allocate 

attention, plan and execute movement, and adjust behavior based on changing 

environmental conditions. 

The prefrontal cortex plays a central role in executive control and is one of the 

most critical regions involved in dual-task performance. It is responsible for 

higher-order cognitive processes such as task switching, inhibition of irrelevant 

information, working memory, and prioritization of competing demands. During 

dual-task conditions, the prefrontal cortex becomes increasingly active as 

individuals must determine which task to prioritize and how to allocate limited 

attentional resources. This region is especially important in situations that require 

decision making, rapid adjustments in strategy, or conflict resolution between 

competing tasks. 

The parietal cortex also plays a key role in dual-task performance by contributing 

to attentional processing and spatial awareness. It integrates multisensory 

information from visual, somatosensory, and vestibular systems to create a 

coherent representation of body position and environmental context. This 

integration is essential for safe and efficient movement, particularly during 

activities that require navigation through complex or unpredictable environments. 

The parietal cortex works closely with frontal regions to support divided attention 

and maintain awareness of both motor and cognitive task demands. 

Motor planning and execution are primarily mediated by a network that includes 

the premotor cortex, primary motor cortex, basal ganglia, and cerebellum. The 

premotor cortex is involved in the planning and sequencing of movements, 

particularly in response to external cues or changing task requirements. The 

primary motor cortex is responsible for the execution of voluntary movement, 

translating motor plans into coordinated muscle activity. Together, these cortical 
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regions ensure that movement is appropriately initiated and carried out within 

the context of concurrent task demands. 

The basal ganglia play a particularly important role in regulating automatic 

movement and habit-based motor control. These subcortical structures help 

facilitate smooth, efficient execution of well-learned motor patterns such as 

walking, allowing these activities to occur with minimal conscious attention in 

healthy individuals. When basal ganglia function is disrupted, as seen in conditions 

such as Parkinson disease, individuals often lose the ability to rely on automatic 

motor control and must instead use greater conscious attention to guide 

movement. This shift significantly increases the attentional demands of basic 

activities and contributes to marked dual-task impairments. 

  

https://www.heraldopenaccess.us/openaccess/structural-metabolic-efficiency-and-functional-monitoring-of-the-cerebellum-and-basal-ganglia-during-aging 

The cerebellum contributes to motor coordination, timing, error detection, and 

motor learning. It continuously compares intended movement with actual 

performance and makes rapid adjustments to improve accuracy and efficiency. 

During dual-task conditions, the cerebellum is especially important for adapting 

movements in response to changing environmental or cognitive demands. It 

supports smooth coordination even when attentional resources are divided, 

helping to maintain stability and movement accuracy under increased complexity. 
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Functional connectivity between these cortical and subcortical regions allows for 

flexible and adaptive control of both attention and movement during dual-task 

performance. Effective communication across this network enables individuals to 

dynamically adjust motor output, shift attentional focus, and maintain task 

performance in complex environments. When connectivity within this system is 

disrupted due to aging, injury, or neurological disease, dual-task performance 

becomes less efficient, resulting in reduced coordination, increased variability, and 

greater functional limitations. 

Effects of Aging and Neurological Impairment 

References: 1, 9 

Aging and neurological impairment significantly influence dual-task performance 

through combined effects on cognitive capacity, neural efficiency, and motor 

control. These changes alter the way attentional resources are allocated and 

increase the likelihood that performance will deteriorate when individuals are 

required to manage multiple tasks simultaneously. In clinical populations, these 

effects are often most evident during functional mobility tasks that require 

concurrent motor and cognitive engagement. 

In older adults, age-related declines in processing speed, working memory, and 

executive function reduce the efficiency with which attentional resources can be 

distributed across competing demands. Slower processing speed limits the ability 

to rapidly interpret and respond to environmental information, while reductions in 

working memory impair the capacity to hold and manipulate multiple pieces of 

information simultaneously. Declines in executive function further reduce the 

ability to switch attention, inhibit irrelevant stimuli, and prioritize tasks effectively. 

Collectively, these cognitive changes result in decreased flexibility in managing 

dual-task situations and increased susceptibility to performance breakdown. 
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In addition to cognitive changes, aging is associated with reductions in movement 

automaticity. Tasks such as walking, which are typically highly automated in 

younger adults, often require greater conscious control in older individuals. This 

shift increases the attentional demands of basic mobility, meaning that a larger 

proportion of limited cognitive resources must be allocated to motor control even 

before a secondary task is introduced. As a result, fewer resources remain 

available for concurrent cognitive or environmental processing, contributing to 

increased dual-task cost, reduced gait efficiency, and slower overall movement 

speed. 

These combined cognitive and motor changes contribute directly to higher fall risk 

in older populations, particularly in environments that require divided attention 

such as crowded spaces, uneven terrain, or multitasking situations. Even minor 

secondary tasks, such as conversation or object carrying, may significantly disrupt 

balance and gait stability in individuals with reduced dual-task capacity. 

Neurological conditions further exacerbate dual-task impairments by directly 

disrupting the neural systems responsible for motor control, cognition, and their 

integration. In Parkinson disease, degeneration of dopaminergic pathways within 

the basal ganglia leads to impaired modulation of automatic movement patterns. 

As a result, individuals become more dependent on conscious, attention-driven 

control of gait and posture. This increased reliance on executive resources reduces 

the capacity available for secondary cognitive tasks and contributes to 

pronounced dual-task interference, including freezing of gait, reduced stride 

consistency, and increased instability. 

Following stroke, damage to cortical and subcortical networks can impair both 

motor planning and attentional control. Lesions affecting frontal and parietal 

regions may disrupt executive function, spatial awareness, and attentional 

allocation, while motor pathway involvement can reduce strength, coordination, 
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and movement efficiency. These impairments collectively limit dual-task capacity 

and often result in marked functional limitations during real-world activities that 

require simultaneous cognitive and motor engagement. 

Other neurological conditions also contribute to dual-task deficits through 

different but overlapping mechanisms. Traumatic brain injury frequently affects 

frontal lobe structures, leading to impairments in attention, processing speed, and 

executive function. Multiple sclerosis can disrupt both central motor pathways 

and cognitive processing due to widespread demyelination, resulting in slowed 

information processing and reduced coordination. Vestibular disorders impair 

sensory integration and spatial orientation, increasing reliance on visual and 

cognitive systems to maintain balance, which in turn elevates attentional demand 

during movement. 

Across these conditions, dual-task deficits are consistently associated with 

reduced functional independence, increased difficulty navigating complex 

environments, and a higher risk of adverse outcomes such as falls. These 

impairments often become most apparent in real-world situations where 

individuals must simultaneously manage mobility, environmental awareness, and 

cognitive demands, highlighting the importance of dual-task assessment and 

intervention in clinical practice. 

Current Evidence and Research 

References: 11, 12 

Current research consistently demonstrates that dual-task impairments are strong 

predictors of functional limitations across a wide range of clinical and non-clinical 

populations. Rather than serving as a minor or secondary impairment, dual-task 

performance has emerged as a meaningful indicator of overall mobility, 

independence, and risk for adverse outcomes. Studies have shown that increased 
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dual-task cost is strongly associated with higher fall risk in older adults, 

particularly in community-dwelling populations where mobility demands are 

variable and unpredictable. Similarly, in neurological populations, greater dual-

task interference is associated with gait instability, reduced postural control, and 

impaired functional mobility during everyday activities. In orthopedic and post-

surgical populations, dual-task deficits have been linked to delayed recovery of 

safe ambulation, reduced confidence in movement, and limitations in returning to 

community participation. 

Across these populations, dual-task cost is increasingly being used as both an 

outcome measure and a clinical marker of functional capacity. Higher dual-task 

costs consistently correlate with reduced gait speed, increased gait variability, 

impaired balance performance, and decreased ability to safely navigate complex 

environments. These relationships reinforce the clinical relevance of dual-task 

assessment as a tool for identifying individuals at risk for functional decline, even 

when single-task performance appears relatively preserved. 

Emerging evidence also supports the effectiveness of dual-task training 

interventions in improving both motor and cognitive outcomes. Rehabilitation 

programs that incorporate simultaneous cognitive and motor demands appear to 

enhance functional performance by promoting improvements in attentional 

allocation, increasing movement automaticity, and strengthening coordination 

between neural systems involved in motor control and executive function. These 

adaptations may reflect both behavioral improvements and neuroplastic changes 

within cortical and subcortical networks. 

Interventions that integrate dual-task principles have been shown to improve gait 

speed, balance performance, reaction time, and overall functional mobility in both 

clinical and community-dwelling populations. Importantly, these gains often 

translate more effectively to real-world function compared to traditional single-
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task training approaches, likely due to the increased ecological validity of dual-

task-based interventions. 

Despite growing support for dual-task training, research continues to explore 

optimal approaches for implementation in clinical practice. Key areas of ongoing 

investigation include the selection of appropriate task combinations, 

determination of training intensity and dosage, and the progression of difficulty 

across rehabilitation programs. Variability in study designs, outcome measures, 

and intervention protocols remains a significant challenge, limiting the ability to 

establish standardized clinical guidelines. 

In parallel, advancements in wearable technology, motion analysis systems, and 

neuroimaging techniques are expanding the understanding of dual-task 

performance in real-world contexts. Wearable sensors allow for continuous 

monitoring of gait and movement patterns outside the clinic, providing more 

ecologically valid data on functional performance. Motion analysis systems enable 

detailed assessment of gait variability, balance control, and movement strategy 

under dual-task conditions, while neuroimaging tools offer insight into the 

underlying neural mechanisms of motor-cognitive interaction. 

Together, these technological and methodological advances are enhancing the 

ability to measure, analyze, and interpret dual-task performance with greater 

precision. As a result, clinicians and researchers are gaining a more comprehensive 

understanding of how individuals manage simultaneous cognitive and motor 

demands in everyday environments, ultimately informing more effective and 

individualized rehabilitation strategies. 
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Section 2 Key Words 

Capacity Sharing Model - Proposes that attentional resources are limited and 

flexibly divided between simultaneous tasks, with performance declining when 

combined task demands exceed available cognitive capacity. 

Motor-Cognitive Interference – The performance decline that occurs when motor 

and cognitive tasks are performed simultaneously due to competition for shared 

neural and attentional resources 

Basal Ganglia – A group of subcortical brain structures that play a key role in 

regulating movement automaticity, motor control, and the smooth execution of 

well-learned motor patterns such as walking 

Section 2 Summary 

The science of dual tasking provides a foundational understanding of why 

performance declines occur when individuals are required to manage 

simultaneous motor and cognitive demands. These impairments are not simply 

clinical observations but are rooted in established principles from cognitive 

psychology, motor control, and neuroscience, including limited attentional 

capacity, motor-cognitive interference, and distributed neural network function. 

Understanding how attention is allocated, how neural systems coordinate 

movement and cognition, and how these processes are affected by aging and 

neurological conditions is essential for accurate clinical interpretation. Together, 

these scientific frameworks support evidence-based decision making and guide 

the development of effective dual-task assessment and intervention strategies in 

rehabilitation practice. 
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Examination and Assessment of Dual Tasking 
Examination and assessment of dual-task performance are essential components 

of comprehensive rehabilitation because impairments often become most 

apparent when individuals are required to manage simultaneous demands. 

Although patients may perform adequately during isolated motor activities, many 

functional limitations emerge only when additional cognitive, motor, or 

environmental challenges are introduced. Traditional examination approaches 

that focus exclusively on single-task performance may therefore underestimate 

deficits that influence real-world function and safety. Dual-task assessment 

provides clinicians with a more representative understanding of how patients 

perform in everyday environments where multiple demands compete for 

attention. Through systematic evaluation of movement quality, cognitive 

performance, and functional behavior under dual-task conditions, clinicians can 

identify impairments that may contribute to reduced mobility, increased fall risk, 

and limitations in participation. 

Clinical Assessment Principles 

References: 12 

Assessment of dual-task performance requires an organized and individualized 

approach that considers the patient's diagnosis, functional goals, cognitive 

abilities, and safety needs. Because dual-task demands vary substantially across 

individuals and environments, clinicians should select assessment procedures that 

reflect the patient's specific functional challenges and daily activities. The primary 

purpose of assessment is not simply to determine whether a patient can perform 

two tasks simultaneously, but rather to understand how competing demands 

influence movement quality, cognitive performance, safety, and overall function. 
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A patient-centered approach is particularly important because dual-task deficits 

often manifest differently across populations. For example, an older adult with 

balance impairments may demonstrate difficulty walking while carrying objects or 

navigating crowded environments, whereas an individual recovering from 

traumatic brain injury may struggle with simultaneous cognitive processing and 

movement planning. Likewise, an athlete returning to sport may require 

assessment under higher-level conditions involving rapid decision making, 

environmental scanning, and complex motor demands. Selecting assessments that 

mirror meaningful daily activities improves the functional relevance of findings 

and supports more individualized treatment planning. 

A primary principle of dual-task assessment is establishing baseline single-task 

performance before introducing additional demands. Evaluating isolated motor 

and cognitive tasks independently allows clinicians to determine the patient's 

performance capacity within each domain and provides a reference point for 

comparison during dual-task testing. Without establishing baseline performance, 

it becomes difficult to determine whether observed deficits are related specifically 

to dual-task interference or reflect underlying impairments that exist 

independently. For example, a patient may demonstrate slow gait speed during a 

dual-task assessment. However, if gait speed is already reduced during isolated 

walking, the observed deficit may primarily reflect baseline mobility limitations 

rather than an additional effect of competing attentional demands. Similarly, if an 

individual struggles with cognitive tasks under isolated conditions, reduced 

performance during dual-task testing may not necessarily represent interference 

between tasks. Establishing baseline measures therefore allows clinicians to 

identify the unique contribution of simultaneous task demands and calculate 

meaningful changes in performance, such as dual-task cost. 

Selection of the secondary task should also be purposeful and clinically 

meaningful. The additional task should reflect activities commonly encountered in 
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the patient's everyday environment while remaining appropriate for the 

individual's physical and cognitive abilities. Cognitive tasks commonly include 

activities such as counting backward, serial subtraction, naming items within a 

category, memory recall, responding to questions, or engaging in conversation. 

Motor tasks may include carrying an object, manipulating items, reaching 

activities, obstacle negotiation, or performing upper extremity movements during 

ambulation. 

The complexity of the selected task should be carefully considered because 

different tasks place varying demands on attention and executive control systems. 

A simple conversational task may produce minimal interference in one patient but 

create substantial difficulty in another. Likewise, highly complex tasks may exceed 

patient abilities and provide limited clinical value if performance becomes 

overwhelmingly difficult. The goal is to select tasks that challenge performance 

sufficiently to reveal functional limitations without creating demands that are 

unrealistic or unsafe. 

Safety remains a critical consideration throughout dual-task assessment. 

Introducing concurrent task demands frequently increases movement variability 

and may expose deficits that are not present during isolated activities. Patients 

may demonstrate reductions in balance control, altered gait patterns, delayed 

reactions, or impaired environmental awareness when attention is divided 

between tasks. 

Individuals with significant balance impairments, history of falls, neurological 

conditions, or impaired judgment may require additional precautions during 

testing. Depending on patient presentation, clinicians may provide guarding 

assistance, utilize gait belts, modify the environment, or incorporate assistive 

devices to reduce risk while maintaining assessment integrity. Safety 
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considerations should remain dynamic throughout testing because patient 

performance may change substantially as task complexity increases. 

Task difficulty should also be progressed systematically throughout the 

examination process. Beginning with relatively simple dual-task conditions allows 

clinicians to establish an initial understanding of performance while minimizing 

unnecessary risk or frustration. Complexity can then be gradually increased by 

modifying various task characteristics. 

Progression strategies may include increasing cognitive demands through more 

challenging mental tasks, adding motor complexity through obstacle negotiation 

or object manipulation, increasing environmental distractions, extending task 

duration, or combining multiple task elements simultaneously. These 

modifications allow clinicians to identify thresholds at which performance begins 

to deteriorate and provide insight into how increasing demands influence 

function. 

Systematic progression also provides valuable information regarding task 

prioritization and behavioral responses. Some patients may preserve motor 

performance at the expense of cognitive accuracy, whereas others may reduce 

movement speed to maintain cognitive task performance. Understanding these 

responses contributes to more comprehensive clinical interpretation and helps 

guide intervention planning. 

Ultimately, effective dual-task assessment requires more than administration of 

isolated tests. It involves careful consideration of patient-specific demands, 

meaningful task selection, attention to safety, and ongoing clinical reasoning to 

determine how simultaneous task demands influence functional performance in 

everyday life. 

34



Standardized Outcome Measures 

References: 13–17 

Standardized outcome measures provide objective methods for quantifying dual-

task performance and tracking changes over time. These measures improve 

consistency across clinicians and support clinical decision making through 

measurable data that can be compared across treatment sessions and stages of 

recovery. In dual-task assessment, standardized measures help establish baseline 

performance, identify deficits that may not emerge during isolated testing, 

monitor progression, and evaluate treatment effectiveness. 

Timed Up and Go (TUG) 

The Timed Up and Go (TUG) is one of the most commonly utilized outcome 

measures for dual-task assessment. During dual-task administration, the patient 

completes the traditional TUG procedure while simultaneously performing an 

additional cognitive or motor task. Cognitive tasks commonly include counting 

backward by threes, serial subtraction, naming words within a category, reciting 

alternating letters, or engaging in conversation. Motor tasks may involve carrying 

an object while completing the mobility task. 

Clinicians compare single-task and dual-task performance to determine the 

influence of simultaneous demands. Performance changes may include increased 

completion time, reduced movement efficiency, altered turning mechanics, 

hesitations during gait, or reduced accuracy of the secondary task. Patients may 

also demonstrate task prioritization behaviors such as slowing movement or 

stopping one activity entirely. Because the TUG incorporates transfers, walking, 

turning, and divided attention demands, it provides useful information regarding 

functional mobility under conditions that more closely resemble everyday activity. 
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Gait Speed Assessment 

Gait speed assessment under dual-task conditions is commonly used because gait 

speed serves as an important indicator of mobility, functional status, and fall risk. 

During assessment, patients walk at a self-selected or standardized pace while 

simultaneously completing a cognitive or motor task. Secondary cognitive tasks 

often include counting backward, serial subtraction, verbal fluency tasks such as 

naming animals, memory recall activities, or conversation. Clinicians compare 

walking speed during isolated and dual-task conditions to determine the effect of 

competing demands. 

In addition to overall gait speed, clinicians may assess variables such as stride 

length, cadence, gait variability, and movement symmetry. Reduced gait speed 

and increased gait variability during dual-task conditions have been associated 

with greater fall risk, reduced community mobility, and functional decline. 

Dynamic Gait Index (DGI) 

The Dynamic Gait Index (DGI) may be modified to include concurrent cognitive 

demands during gait activities. The DGI traditionally evaluates walking under 

varying conditions including speed changes, head movements, obstacle 

negotiation, and stair navigation. 

When cognitive tasks are added during assessment, clinicians may identify deficits 

that are not present during isolated gait testing. Performance changes such as 

slowing, instability, increased hesitations, or reduced cognitive accuracy may 

indicate impaired ability to manage simultaneous demands. This approach can 

provide insight into how attentional competition influences dynamic mobility and 

environmental adaptability. 
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Functional Gait Assessment (FGA) 

The Functional Gait Assessment may also be utilized under dual-task conditions to 

examine the influence of additional cognitive demands on functional mobility. The 

FGA includes activities such as gait with head turns, narrow base walking, obstacle 

negotiation, backward walking, and stair performance. 

Adding concurrent cognitive tasks during these activities can reveal impairments 

in movement automaticity and attentional allocation. Patients may demonstrate 

decreased gait quality, altered movement strategies, increased errors, or reduced 

safety during more complex mobility situations. Because the FGA incorporates 

multiple environmental and movement challenges, it may be particularly useful 

for identifying higher-level mobility limitations. 

Berg Balance Scale (BBS) 

The Berg Balance Scale (BBS) is commonly used to assess static and dynamic 

balance performance and may be adapted to include concurrent cognitive 

demands to evaluate divided attention during postural control tasks. The standard 

BBS includes activities such as sit-to-stand transitions, standing unsupported, 

reaching, turning, and stepping tasks. 

When cognitive tasks are introduced during BBS activities, clinicians can assess 

how attentional demands influence balance performance and postural control. 

Cognitive tasks such as serial subtraction, verbal fluency, or memory recall may be 

performed while the patient completes selected balance components. 

Performance changes during dual-task conditions may include increased postural 

sway, reduced stability during transitions, slower movement execution, loss of 

balance reactions, or decreased accuracy in the cognitive task. These changes can 

help identify reduced ability to allocate attention between postural control and 

concurrent cognitive processing. 
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Dual-task modifications of the BBS can be particularly useful in populations where 

balance appears adequate under isolated testing but functional instability 

emerges in more complex environments. 

Six-Minute Walk Test (6MWT) 

The Six-Minute Walk Test may be adapted for dual-task assessment by introducing 

concurrent cognitive tasks during the walking period. Secondary tasks may include 

serial subtraction, verbal fluency activities, memory tasks, or other cognitive 

challenges requiring sustained attention. 

This assessment allows clinicians to examine how dual-task demands affect 

endurance and performance over longer durations. Some patients may initially 

maintain performance but demonstrate increasing movement variability, reduced 

gait quality, or greater cognitive errors as fatigue develops. This measure may be 

particularly useful for identifying performance changes that emerge over 

sustained activity rather than shorter-duration assessments. 

Dual-Task Cost Calculation 

Dual-task cost (DTC) is frequently calculated alongside standardized assessments 

to quantify the percentage change in performance between isolated and 

simultaneous task conditions. Dual-task cost may be calculated using variables 

such as gait speed, completion time, cognitive accuracy, or other measurable 

outcomes. 

Higher dual-task costs generally indicate greater performance deterioration under 

simultaneous task demands and may suggest impaired attentional allocation, 

reduced automaticity, or limited processing capacity. Monitoring dual-task cost 

over time can help clinicians assess intervention effectiveness and progression of 

functional performance. 
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Although standardized outcome measures provide important objective 

information, findings should always be interpreted within the broader context of 

patient presentation, movement quality, diagnosis, and functional goals. Objective 

data are most meaningful when integrated with clinical observation and 

reasoning. 

Observation and Movement Analysis 

References: 1 

Observation remains one of the most valuable tools during dual-task assessment 

because movement quality frequently changes in ways not fully captured through 

numerical measurements alone. Careful movement analysis allows clinicians to 

identify compensatory behaviors, task prioritization strategies, and subtle 

performance changes that emerge when attentional resources are divided. While 

standardized measures provide objective data, observation often provides insight 

into how and why performance changes occur. 

Dual-task conditions frequently expose movement abnormalities that are not 

evident during isolated task performance. A patient who appears stable during 

routine walking may demonstrate altered gait mechanics, impaired balance 

reactions, or decreased coordination once a secondary demand is introduced. 

These observations provide important information regarding how individuals 

manage competing attentional demands in functional situations. 

Clinicians should observe movement characteristics including gait speed, stride 

length, cadence, balance reactions, postural control, movement coordination, 

turning mechanics, and overall movement fluidity. Changes in these variables may 

indicate increased attentional demand or reduced ability to effectively manage 

simultaneous tasks. For example, shortened step length, reduced arm swing, 
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increased gait variability, or hesitation during movement transitions may suggest 

increasing difficulty under dual-task conditions. 

Observation should also include identification of movement consistency and 

adaptability. Patients with impaired dual-task ability may demonstrate greater 

variability in movement patterns across repeated trials. They may appear stable 

under predictable conditions but experience difficulty adapting to changes in 

environmental or task demands. 

Patients frequently demonstrate compensatory strategies during dual-task 

activities. Some individuals may intentionally slow their movements considerably 

in an effort to maintain safety, while others may simplify movement patterns by 

reducing step length or minimizing head movement. In more significant cases, 

patients may stop one task entirely in order to devote attention to another task. 

A commonly observed example is the "stops walking when talking" phenomenon, 

in which an individual temporarily discontinues gait while responding to questions 

or engaging in conversation. Although both walking and talking may be 

independently intact, inability to perform them simultaneously may indicate 

substantial dual-task interference and increased fall risk. 

Clinicians should also observe cognitive performance during movement activities. 

Indicators such as delayed responses, reduced task accuracy, pauses during 

conversation, difficulty recalling information, loss of task sequence, or inability to 

follow instructions may suggest increasing cognitive burden under simultaneous 

task conditions. In some cases, cognitive performance may deteriorate before 

observable motor changes become apparent. 

Task prioritization behaviors should also be considered during observation. Some 

individuals may prioritize motor safety and sacrifice cognitive accuracy, while 

others may maintain cognitive performance at the expense of movement quality. 
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Understanding these prioritization patterns can provide valuable insight into 

attentional allocation strategies and functional behavior. 

Environmental responses are equally important to assess because movement 

performance often changes substantially when environmental complexity 

increases. Patients may demonstrate greater difficulty during obstacle negotiation, 

changes in direction, uneven surfaces, crowded environments, or situations 

involving multiple distractions. These situations more closely resemble real-world 

functional demands and often reveal deficits not present in controlled 

environments. 

Identifying Functional Limitations 

References: 12, 13 

The purpose of dual-task assessment extends beyond identifying isolated 

impairments and instead focuses on understanding how these impairments 

influence meaningful daily activities. Functional limitations associated with dual-

task deficits frequently emerge during situations requiring simultaneous 

management of motor, cognitive, and environmental demands. 

Although patients may perform adequately during isolated clinical exercises, 

difficulties often become more evident during activities that mirror everyday 

situations. Patients may demonstrate difficulty walking while talking, carrying 

objects while navigating obstacles, maintaining balance during environmental 

distractions, managing household activities that require multitasking, or 

performing community mobility tasks involving divided attention. 

These challenges can significantly affect independence, confidence, and 

participation in meaningful activities. Functional limitations associated with dual-

task deficits frequently extend beyond mobility and influence broader aspects of 
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daily life including social participation, recreational activities, occupational tasks, 

and community engagement. For example, an older adult may demonstrate 

adequate balance during isolated testing but report difficulty shopping 

independently because walking while navigating aisles, maneuvering a cart, and 

processing environmental information becomes overwhelming. Similarly, an 

individual following orthopedic surgery may walk safely in a clinic environment 

but experience instability when carrying objects or engaging in conversation 

during community activities. 

Clinicians should consider patient-reported experiences throughout assessment 

because subjective reports frequently provide important insight into functional 

limitations not immediately apparent during formal testing. Individuals often 

describe feeling overwhelmed in crowded environments, difficulty managing 

multiple tasks simultaneously, losing concentration while moving, or reduced 

confidence when performing everyday activities. 

Questions regarding daily function, community mobility, work demands, and 

activity participation can help clinicians identify situations where dual-task 

impairments have meaningful effects on quality of life. These reports may reveal 

patterns of difficulty that are not evident during isolated assessment procedures. 

Functional limitations may also result in behavioral adaptations and compensatory 

strategies. Patients may avoid community activities, decrease participation in 

physical activity, rely more heavily on assistance from family members, or 

intentionally modify movement patterns to reduce perceived difficulty. Some 

individuals may avoid multitasking situations entirely because of fear of falling, 

frustration, or reduced confidence. 

Over time, these behavioral changes can contribute to decreased activity levels, 

physical deconditioning, reduced independence, social withdrawal, and 

diminished quality of life. Identifying these broader functional consequences 
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helps clinicians understand the true impact of dual-task deficits and supports 

interventions that target meaningful outcomes rather than isolated impairments 

alone. 

Documentation and Clinical Reasoning 

References: 12 

Effective documentation of dual-task performance requires more than recording 

scores or test times. Clinicians should include both objective measures and 

specific qualitative observations so results can be interpreted in a functional 

context and used for clinical decision making. Dual-task impairments are often 

expressed as changes in movement strategy or task behavior that are not fully 

captured by numerical values alone. 

Documentation should include measurable data such as single-task and dual-task 

gait speed (m/s), Timed Up and Go times, dual-task cost percentages, cognitive 

task accuracy (such as correct responses on subtraction or category naming), 

balance performance changes (such as loss of balance episodes, increased sway), 

and completion success or failure. Recording both single-task and dual-task 

conditions is necessary to interpret the magnitude of change. 

Qualitative findings should be clearly described and tied to specific behaviors. This 

includes gait changes such as reduced step length, slowed cadence, decreased 

arm swing, increased double support time, or hesitations during gait initiation and 

turning. Cognitive-motor effects should also be documented, including delayed 

responses, reduced verbal fluency, loss of task set, or stopping movement to 

complete the cognitive task. 

Safety-related observations should be explicitly stated when present. Examples 

include need for close guarding, use of hand support on environmental surfaces, 
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near loss of balance, freezing episodes, or inability to maintain simultaneous task 

performance without interruption. 

For example, stating that gait speed decreased from 1.1 m/s to 0.7 m/s provides 

basic objective data. Adding that the patient demonstrated reduced arm swing, 

multiple gait hesitations during turning, and stopped walking during cognitive 

responses provides necessary context for interpreting functional impact. 

Clinical reasoning involves integrating these findings with diagnosis, patient goals, 

medical history, and functional demands. The same level of performance change 

may have different clinical significance depending on the patient’s activity 

requirements and environment. For example, a mild reduction in gait speed may 

be low impact for a patient with limited community mobility but more relevant for 

someone who navigates busy or unpredictable environments. 

Interpretation should also consider which task combinations produce the greatest 

performance decline. Difficulty during working memory tasks may indicate limited 

cognitive capacity, while errors during verbal fluency tasks may reflect executive 

function demands. Movement degradation with preserved cognitive performance 

often reflects a motor prioritization strategy, while the reverse suggests reduced 

awareness of motor demands. 

Clinical reasoning should identify whether the patient demonstrates a consistent 

prioritization strategy and whether that strategy is appropriate for safety. This 

information supports treatment planning, progression of task difficulty, and 

selection of interventions targeting specific motor-cognitive limitations. 

Case Study 1 

A 72-year-old female, Sharon, presents to outpatient physical therapy following 

two recent near-falls at home. She reports increasing difficulty with balance in 
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community environments and specifically notes that walking while talking feels 

“unstable” and requires more concentration than it used to. She remains 

independent with all activities of daily living and continues to live alone. Her 

medical history includes hypertension and osteopenia, with no recent orthopedic 

injury or neurological diagnosis. 

Single-task assessment reveals relatively preserved functional mobility. Gait speed 

is 1.0 m/s, Timed Up and Go is 11.2 seconds, and Berg Balance Scale score is 

50/56. She performs isolated walking and balance tasks without loss of balance or 

significant gait deviations. Cognitive testing performed in sitting, including serial 

subtraction, is accurate and consistent, with no obvious impairments in attention 

or working memory under single-task conditions. 

During dual-task testing, performance changes are pronounced. Gait speed 

decreases to 0.68 m/s, and Timed Up and Go increases to 16.4 seconds when a 

concurrent cognitive task (serial subtraction) is added. She demonstrates multiple 

gait hesitations during turning and obstacle negotiation, reduced arm swing, and 

increased double support time. On two occasions, she stops walking entirely to 

complete the cognitive task. Cognitive performance also declines, with 4/10 errors 

in serial subtraction. Due to instability and inconsistent performance under 

divided attention, she requires close supervision during assessment. 

Reflection Questions  

1. What does the difference between single-task and dual-task performance 

suggest about this patient’s functional mobility? 

2. What do the observed gait changes during dual-task testing indicate about 

motor control under cognitive load? 
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3. What does stopping walking during the cognitive task indicate about task 

prioritization? 

4. How do the cognitive errors during walking inform clinical interpretation? 

Responses 

1. The marked decline in performance during dual-task conditions suggests 

that Sharon’s functional mobility is highly dependent on attentional 

resources. While single-task testing appears near functional limits, dual-task 

testing reveals reduced capacity to manage real-world demands where 

cognition and movement occur simultaneously. 

2. The reduction in gait speed, increased double support time, and gait 

hesitations indicate decreased movement efficiency and reduced 

automaticity. Walking appears to require increased conscious control when 

attention is divided, leading to instability and altered gait strategy. 

3. Stopping walking to complete the cognitive task indicates a motor 

prioritization strategy has not been consistently maintained; instead, 

Sharon intermittently shifts between prioritizing cognition and movement. 

This inconsistent allocation of attention suggests reduced ability to manage 

simultaneous demands, increasing risk in dynamic environments. 

4. The decrease in cognitive accuracy during gait indicates that attentional 

resources are insufficient to fully support both tasks. This reflects a high 

dual-task cost and reduced cognitive reserve, suggesting that both mobility 

and cognitive performance are vulnerable under real-world multitasking 

conditions. 

46



Section 3 Key Words 

Motor-Cognitive Interference – The decline in motor and/or cognitive 

performance that occurs when both systems are performed simultaneously due to 

shared and competing attentional and neural resources 

Dynamic Gait Index (DGI) – A standardized clinical test that assesses an 

individual’s ability to modify gait in response to changing task demands such as 

speed changes, head movements, and obstacle negotiation 

Dual Task Assessment  – The clinical process of evaluating performance while an 

individual simultaneously completes a motor task and a secondary cognitive or 

motor task to determine the effect of divided attention on function 

Section 3 Summary 

Assessment of dual-task performance provides clinicians with a more 

comprehensive understanding of how patients function under the complex 

demands of everyday life. Through systematic evaluation, standardized outcome 

measures, movement observation, and clinical reasoning, therapists can identify 

impairments that may not emerge during isolated testing. Recognizing how 

simultaneous task demands affect movement and function helps guide treatment 

planning and supports interventions that better reflect real-world performance 

requirements. Ultimately, effective dual-task assessment enhances the ability to 

predict functional limitations and improve meaningful outcomes across 

rehabilitation populations. 
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Importance of Dual Tasking in Real-Life Situations 
References: 12,13,16 

Dual-task ability is a critical component of functional independence because most 

real-world activities require simultaneous management of motor, cognitive, and 

environmental demands. While clinical environments often isolate specific 

impairments for assessment and treatment, everyday life rarely allows for single-

task performance. Understanding the importance of dual-tasking helps clinicians 

bridge the gap between controlled testing and real-world function. 

Functional Demands in Everyday Activities 

Daily activities routinely require individuals to divide attention between 

movement and concurrent cognitive or motor tasks. Walking while conversing, 

carrying objects while navigating environments, preparing meals while monitoring 

timing and sequencing, and driving while processing traffic information all require 

continuous coordination between motor control and cognitive processing. Even 

seemingly simple tasks such as walking through a home, getting dressed while 

planning the day, or moving through a workplace involve simultaneous attention 

to balance, sequencing, and environmental awareness. 

These demands become even more complex when tasks overlap or change 

rapidly. For example, walking through a grocery store requires continuous visual 

scanning, decision making, navigation, memory recall, and postural control while 

simultaneously managing a cart and avoiding obstacles. The ability to smoothly 

integrate these processes depends heavily on attentional efficiency and 

movement automaticity. When these systems are impaired, individuals may slow 

down, simplify movement strategies, or reduce engagement in complex activities, 

which can directly impact independence. 
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Real-World Stressors and Environmental Challenges 

Real-world environments introduce additional stressors that significantly increase 

dual-task demands. Factors such as crowded spaces, uneven or unpredictable 

surfaces, low lighting, background noise, visual clutter, and time pressure all 

require rapid adjustments in attention and movement strategy. These conditions 

challenge both cognitive processing and motor control systems simultaneously, 

often exceeding available attentional capacity in individuals with impairments. 

Cognitive load also increases in situations requiring problem solving, decision 

making, or communication while moving. For example, navigating an unfamiliar 

environment while following directions or responding to questions requires 

continuous shifting of attention between external stimuli and internal motor 

control. As environmental complexity increases, individuals must prioritize certain 

tasks over others, which can result in reduced movement quality, delayed 

responses, or decreased situational awareness. These stressors often reveal 

functional limitations that are not apparent in controlled clinical settings. 

Safety and Fall Prevention 

Dual-task deficits are strongly associated with increased fall risk, particularly in 

older adults and individuals with neurological or musculoskeletal impairments. 

When attentional resources are divided, individuals may demonstrate slower 

reaction times, reduced postural stability, impaired corrective responses, and 

decreased awareness of environmental hazards. These impairments can 

significantly increase the likelihood of tripping, missteps, or loss of balance during 

everyday activities. 

Importantly, many falls occur during multitasking situations rather than during 

isolated movement tasks. Activities such as walking while talking, carrying objects, 

navigating crowded environments, or responding to distractions are common 
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contexts in which falls occur. In these situations, individuals may prioritize 

cognitive or social demands over movement safety, or alternatively slow 

movement to maintain stability at the expense of efficiency. Identifying these 

patterns is essential for targeted fall prevention strategies, as improving single-

task balance alone may not adequately reduce risk in real-world settings. 

Transfer to Community Participation 

Limitations in dual-task performance can significantly affect participation in 

community, social, recreational, and occupational activities. Individuals with 

impaired dual-task ability may avoid environments that require multitasking, such 

as grocery stores, public events, workplaces, or social gatherings, due to difficulty 

managing simultaneous cognitive and motor demands. This avoidance can lead to 

reduced independence, decreased mobility, and long-term declines in physical 

activity levels. 

Over time, reduced participation may contribute to secondary consequences such 

as deconditioning, loss of confidence, increased reliance on caregivers, and social 

isolation. These effects extend beyond physical limitations and can significantly 

impact quality of life. Improving dual-task capacity in rehabilitation settings helps 

support better transfer of skills to real-world environments by training individuals 

to manage cognitive and motor demands simultaneously. This enhances 

confidence, improves safety during community mobility, and supports sustained 

engagement in meaningful daily activities. 

Section 4 Key Words 

Functional Mobility - An individual’s ability to safely and efficiently perform 

everyday movement tasks required for independent living, including walking, 

transfers, and navigation of different environments 
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Environmental Complexity - The degree of physical, sensory, and cognitive 

demands present in a setting that require an individual to adapt movement and 

attention in response to changing or unpredictable conditions 

Section 4 Summary 

Dual-task ability is a fundamental component of functional independence, as most 

real-world activities require the simultaneous integration of motor, cognitive, and 

environmental demands. Although clinical assessment and treatment often isolate 

specific impairments to improve clarity and precision, everyday function occurs in 

complex, multitasking conditions that rarely allow for single-task performance. As 

a result, dual-task performance provides a more accurate reflection of how 

individuals move and function in daily life. Recognizing the importance of dual-

tasking enables clinicians to better connect clinical testing with real-world activity 

demands and supports interventions that improve safety, mobility, and 

meaningful participation outside of the clinical setting. 

Modalities of Dual Task Interference 
References: 1, 13, 18, 19 

Dual-task interference occurs when two or more simultaneous demands compete 

for shared attentional, cognitive, sensory, or motor resources. The magnitude and 

presentation of interference depend on the type of sensory input and task 

combination involved, as different modalities place distinct demands on 

processing systems and neural networks. In clinical practice, recognizing these 

modalities helps clinicians better understand why performance breakdown occurs 

under specific conditions and improves the selection of task-specific assessments 

that more closely reflect real-world function. 
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Visual Interference 

Visual interference occurs when visual processing demands compete with motor 

or cognitive tasks for attentional resources. Activities that require continuous 

visual scanning, tracking, environmental monitoring, or rapid visual interpretation 

can significantly reduce the resources available for postural control and 

movement execution. For example, navigating through a busy or cluttered 

environment requires constant adjustment of gaze, spatial awareness, and 

obstacle detection, all of which compete with motor planning for walking and 

balance control. 

When visual demands increase, individuals may demonstrate reduced gait 

efficiency, increased variability, or delayed responses to environmental changes. 

Visual overload can also impair anticipatory postural adjustments, making it more 

difficult to adapt to uneven surfaces or unexpected obstacles. These effects are 

often more pronounced in individuals with reduced attentional capacity, impaired 

sensory integration, or decreased movement automaticity, where visual input 

becomes more heavily relied upon for stability and orientation. 

  

https://www.nature.com/articles/s41598-026-40826-7 

Auditory Interference 

Auditory interference occurs when individuals must process competing sounds, 

spoken information, or environmental noise while simultaneously performing 

motor tasks. Background noise, conversations, instructions, alarms, or overlapping 
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auditory stimuli increase cognitive load and reduce available attentional capacity 

for movement regulation. This is particularly relevant in environments such as 

hospitals, grocery stores, workplaces, or community settings where auditory 

information is constant and unpredictable. 

For example, walking in a crowded environment with multiple conversations may 

challenge an individual’s ability to maintain steady gait, respond to environmental 

hazards, or follow directional cues. Auditory distractions may also impair the 

ability to process verbal instructions during movement tasks, leading to delayed 

responses or reduced task accuracy. In individuals with neurological impairment 

or age-related cognitive decline, auditory interference can further exacerbate 

difficulties in attention switching and information processing speed, increasing the 

likelihood of movement disruptions. 

Cognitive Interference 

Cognitive interference occurs when higher-level cognitive tasks such as memory, 

attention, language, sequencing, or problem solving are performed 

simultaneously with motor activities. These tasks include mental arithmetic, word 

generation, categorization, decision making, and working memory tasks, all of 

which compete directly with the cognitive resources required for movement 

planning and execution. Because both motor control and cognition rely on shared 

executive resources, performance in one or both domains may decline under 

increased cognitive load. 

This type of interference is particularly relevant in rehabilitation because it closely 

reflects real-world multitasking demands, where individuals must continuously 

integrate thinking and movement. Cognitive interference often results in slowed 

movement speed, reduced accuracy, or changes in movement strategy depending 

on task prioritization. In some cases, individuals may prioritize cognitive accuracy 
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at the expense of movement safety, while in others, movement is preserved and 

cognitive performance declines. These patterns provide insight into attentional 

allocation and executive control capacity. 

Manual and Motor Interference 

Manual and motor interference occurs when two simultaneous physical tasks 

compete for motor planning, coordination, and biomechanical resources. 

Examples include walking while carrying objects, manipulating items while 

maintaining postural control, or performing upper extremity tasks during 

ambulation. These activities require divided motor attention and increased 

coordination between upper and lower extremities, trunk stability, and postural 

control systems. 

Interference may present as reduced movement efficiency, altered gait mechanics, 

increased compensatory strategies, or decreased stability. Individuals may adopt 

strategies such as slowing movement, reducing arm swing, increasing base of 

support, or simplifying task execution to maintain safety. In patients with balance 

impairments, weakness, or reduced coordination, manual and motor interference 

can significantly increase the risk of instability, particularly when environmental 

demands are also present. 

  

https://www.frontiersin.org/journals/aging-neuroscience/articles/10.3389/fnagi.2021.804936/full 

54



Combined Task Demands 

Combined task demands occur when visual, auditory, cognitive, and motor 

interferences are present simultaneously, creating the highest level of attentional 

and processing demand. These situations most closely replicate real-world 

environments, where individuals must continuously integrate multiple streams of 

sensory information while executing movement tasks. Examples include 

navigating a crowded public space while conversing, carrying objects, scanning the 

environment, and responding to unexpected events simultaneously. 

Combined demands place maximal load on attentional capacity, executive 

function, and sensory integration systems, and are therefore most likely to reveal 

functional limitations not observable under single-modality or simplified dual-task 

conditions. In clinical settings, these conditions are particularly useful for 

identifying safety concerns, movement breakdowns, and compensatory strategies 

that directly impact community participation and independence. 

Section 5 Key Words 

Visual Interference – The reduction in motor or cognitive performance that occurs 

when visual processing demands compete for shared attentional resources during 

simultaneous task performance.  

Task Prioritization – The strategy used by an individual to allocate attentional 

resources toward one task over another during dual-task performance based on 

perceived importance, safety, or demand.  

Section 5 Summary 

Dual-task interference can occur through multiple modalities, including visual, 

auditory, cognitive, and motor systems, each contributing unique demands on 
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attentional and processing resources. In clinical practice, these modalities 

frequently overlap, with combined task demands producing the greatest 

disruption in movement efficiency, cognitive performance, and postural control. 

Understanding how different forms of interference influence motor and cognitive 

output allows clinicians to better interpret performance breakdowns, select more 

meaningful assessment conditions, and design interventions that more accurately 

reflect the complexity of real-world functional demands. 

Qualification and Measurement of Dual Task 
Performance 
Accurate qualification and measurement of dual-task performance is essential for 

identifying functional limitations, tracking change over time, and evaluating the 

effectiveness of rehabilitation interventions. Because dual-task performance 

involves the interaction of motor, cognitive, and attentional systems, 

measurement must extend beyond isolated performance metrics to include both 

quantitative changes and qualitative movement behaviors. A structured approach 

allows clinicians to interpret how simultaneous task demands influence functional 

capacity in real-world contexts. 

Dual Task Cost 

References: 17 

Dual-task cost refers to the quantifiable decline in performance that occurs when 

an individual performs a motor task under single-task conditions compared to 

performing the same task simultaneously with a secondary cognitive or motor 

demand. It is typically expressed as a percentage change and can be calculated 

using variables such as gait speed, Timed Up and Go duration, stride variability, or 
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cognitive accuracy. The calculation provides a standardized way to capture the 

magnitude of interference between competing tasks, allowing clinicians to 

compare performance across time, tasks, and patient populations. Higher dual-

task cost values indicate greater breakdown in attentional allocation and reduced 

efficiency in managing simultaneous demands. 

Clinically, dual-task cost is particularly useful because it can reveal functional 

limitations that are not apparent during isolated testing. Patients may 

demonstrate near-normal performance in single-task conditions but show 

substantial deterioration when attentional resources are divided. This discrepancy 

is often seen in older adults, individuals with neurological impairment, or patients 

with reduced movement automaticity. Tracking dual-task cost over time provides 

insight into whether interventions are improving not only isolated performance, 

but also real-world functional capacity under complex conditions. 

Objective Measurement Strategies 

References: 18, 20 

Objective measurement strategies focus on quantifying changes in motor and 

cognitive performance using standardized, repeatable, and clinically meaningful 

metrics. These strategies aim to reduce subjectivity by capturing measurable 

differences between single-task and dual-task conditions. Common motor-based 

measures include gait speed, step length, cadence, stride variability, double 

support time, and overall completion time during functional mobility tasks. These 

variables provide insight into movement efficiency, stability, and adaptability 

under increased cognitive load. 

As previously discussed, timed assessments such as the Timed Up and Go and Six-

Minute Walk Test are frequently used because they incorporate multiple 

components of functional mobility, including transfers, walking, turning, and 
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endurance. When performed under dual-task conditions, these tests can highlight 

deficits in dynamic balance and sustained attentional control. Cognitive 

performance should also be quantified when possible, including accuracy during 

subtraction, category naming, working memory tasks, or verbal fluency tasks. 

Evaluating both motor and cognitive outputs simultaneously allows clinicians to 

understand how attentional resources are distributed and whether one domain is 

being prioritized over the other during performance. 

Functional Outcome Tracking 

References: 18, 20 

Functional outcome tracking builds directly on the concept of standardized 

measurement and dual-task cost introduced earlier in this section, extending 

those ideas into a longitudinal framework. While dual-task cost provides a 

snapshot of performance at a single point in time, functional outcome tracking 

focuses on how those values change across repeated assessments and clinical 

contexts. This distinction is important because dual-task performance is dynamic, 

and single measurements may not fully represent a patient’s true functional 

capacity or adaptation over time. 

Functional outcome tracking involves the repeated measurement of dual-task 

performance across sessions to determine whether changes in motor and 

cognitive abilities translate into meaningful improvements in real-world function. 

Rather than relying on isolated testing results, clinicians observe trends in 

performance under both single-task and dual-task conditions over the course of 

rehabilitation. Common measures include gait speed, Timed Up and Go 

performance, stride variability, balance control, and cognitive accuracy during 

concurrent task performance. Tracking these variables over time allows clinicians 

to determine whether improvements are stable, progressing, or plateauing. 
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In clinical practice, outcome tracking should emphasize functional relevance by 

selecting tasks that closely reflect the patient’s typical daily demands. This ensures 

that observed changes are not only statistically meaningful but also clinically 

meaningful. Improvements may be demonstrated through faster completion 

times, but equally important are qualitative changes such as smoother gait 

mechanics, fewer gait interruptions, improved turning control, and more 

consistent performance across repeated trials and environments. 

Variability is a particularly important marker in outcome tracking. High variability 

in dual-task performance often reflects inconsistent attentional allocation and 

reduced automaticity, whereas decreasing variability over time typically indicates 

improved motor-cognitive integration. Even when absolute speed or accuracy 

changes are modest, improved consistency across trials can represent meaningful 

functional recovery and improved ability to manage real-world multitasking 

demands. 

Clinical Indicators of Improvement 

References: 13 

Clinical improvement in dual-task performance is demonstrated through a 

combination of measurable performance changes and observable movement 

behavior under conditions of cognitive load. These indicators should be 

interpreted together, as reliance on either quantitative or qualitative data alone 

may underestimate meaningful functional change. Improvements typically reflect 

better integration of motor control, attentional allocation, and cognitive 

processing under simultaneous task demands. 

Quantitative indicators include reduced dual-task cost, increased gait speed during 

concurrent cognitive or motor tasks, faster Timed Up and Go performance under 

divided attention, reduced stride-to-stride variability, and improved accuracy on 
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secondary cognitive tasks such as serial subtraction, verbal fluency, or sequencing 

activities. Additional measurable changes may include improved endurance during 

sustained dual-task walking tasks and greater consistency in performance across 

repeated trials. Collectively, these findings suggest improved efficiency in resource 

allocation and enhanced ability to maintain performance when attentional 

demands are divided. 

Qualitative indicators often provide equally important clinical insight and may 

emerge earlier than measurable changes in standardized scores. These include 

fewer gait interruptions, reduced frequency of stopping during cognitive tasks, 

smoother transitions during turning, improved obstacle negotiation, and 

enhanced postural stability during multitask conditions. Patients may also 

demonstrate improved ability to sustain simultaneous motor and cognitive 

performance without breakdown, particularly in environments with increased 

complexity or distraction. 

Another important qualitative indicator is the emergence of more effective task 

prioritization strategies. Patients may shift from rigid prioritization of either motor 

or cognitive tasks toward more adaptive performance, maintaining adequate 

safety and cognitive engagement simultaneously. In some cases, this is observed 

as an improved ability to maintain gait while preserving cognitive accuracy, rather 

than sacrificing one domain under increased demand. Over time, these combined 

changes reflect improved functional resilience and greater capacity to manage 

real-world multitasking demands safely and efficiently. 

Measuring Effectiveness Over Time 

References: 14 

Measuring effectiveness over time requires structured, repeated reassessment 

under consistent dual-task conditions to ensure that changes in performance are 
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reliable, interpretable, and clinically meaningful. Because dual-task performance is 

highly sensitive to task type, environmental context, and attentional demand, 

small changes in testing conditions can significantly influence results. For this 

reason, clinicians must standardize key variables such as walking distance, 

cognitive task selection, instructions, and environment to ensure that observed 

differences reflect true patient change rather than testing variability. 

Clinicians should evaluate both short-term responses to intervention and longer-

term functional trends across multiple reassessment points. This includes 

monitoring how patients respond to progressive increases in task complexity, such 

as more challenging cognitive tasks, added environmental distractions, or more 

demanding mobility requirements. Attention should also be given to performance 

stability across trials, as inconsistent results may indicate unresolved deficits in 

attentional allocation or motor-cognitive integration even when average scores 

improve. 

Effective rehabilitation outcomes are reflected not only in improved test scores, 

but also in improved movement consistency, reduced performance breakdown 

under cognitive load, and increased tolerance for multitasking in progressively 

complex environments. Over time, patients should demonstrate the ability to 

maintain stable gait mechanics, appropriate postural control, and adequate 

cognitive performance simultaneously, particularly during tasks that resemble 

real-world demands such as community mobility, household responsibilities, and 

navigation in busy environments. 

Longitudinal tracking also plays a critical role in determining whether gains 

achieved in structured clinical environments transfer into daily life. In some cases, 

patients may show improvement in standardized testing but continue to struggle 

in unstructured or unpredictable environments, suggesting limited generalization. 

When this occurs, clinicians may need to adjust intervention strategies by 
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increasing environmental realism, modifying task selection, or emphasizing 

variability and context-specific training to better support functional carryover and 

long-term independence. 

Section 6 Key Words 

Dual-Task Cost – The percentage change in performance that occurs when a motor 

task is performed simultaneously with a secondary cognitive or motor task 

compared to single-task performance, reflecting the degree of attentional 

interference 

Gait Speed – The rate of forward walking movement, typically measured in meters 

per second, and is a key indicator of functional mobility, balance, and overall 

health status 

Section 6 Summary 

Qualification and measurement of dual-task performance involves structured 

methods to quantify how simultaneous motor and cognitive demands influence 

functional ability. Dual-task cost is a central metric that captures the percentage 

decline in performance when a secondary task is introduced, providing an 

objective indicator of attentional interference and functional limitation that may 

not be evident during single-task assessment. Objective measurement strategies 

complement this by using standardized motor and cognitive variables such as gait 

speed, cadence, Timed Up and Go performance, and cognitive accuracy to 

evaluate performance under divided attention conditions. 

Functional outcome tracking extends these concepts by examining changes in 

dual-task performance over time, allowing clinicians to determine whether 

improvements are stable, progressing, or generalizing to real-world function. 
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Repeated assessments highlight trends in movement efficiency, cognitive-motor 

integration, and performance consistency across varying levels of task demand. 

Together, these approaches support a comprehensive understanding of how 

patients respond to rehabilitation and whether improvements translate into 

meaningful gains in daily function and independence. 

Dual Tasking in Stroke Rehabilitation 
Dual-task impairments are highly prevalent following stroke due to disruptions in 

cortical networks responsible for motor control, attention, and executive function. 

These impairments often persist even after patients regain basic mobility and 

independence with single-task activities, making dual-task assessment and 

training a critical component of comprehensive stroke rehabilitation. 

Understanding how stroke affects cognitive-motor integration helps clinicians 

design interventions that better reflect real-world functional demands. 

Common Deficits Following Stroke 

References: 13 

Following stroke, individuals frequently demonstrate a broad range of 

impairments in attention, executive function, processing speed, and cognitive 

flexibility, all of which directly affect dual-task performance. These deficits are 

commonly present even in individuals with relatively mild motor impairments, 

highlighting that dual-task dysfunction is not solely dependent on physical 

weakness but also on disrupted neural integration across cortical and subcortical 

networks. Damage to frontoparietal networks, as well as impaired connectivity 

with subcortical structures, reduces the brain’s ability to efficiently allocate and 

shift attentional resources between competing motor and cognitive demands. 
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Patients often demonstrate difficulty maintaining consistent gait performance 

when cognitive demands are introduced. Walking speed may decrease 

substantially when patients are asked to engage in conversation, perform mental 

calculations, follow multi-step instructions, or engage in sequencing tasks. In 

addition, deficits in working memory can limit the ability to hold and manipulate 

information while moving, while impaired inhibition control may result in difficulty 

ignoring irrelevant environmental stimuli. Reduced task switching ability further 

contributes to inefficiency when patients must alternate between motor control 

and cognitive processing. Clinically, this often presents as inconsistent 

performance across environments, with patients appearing functionally 

independent in structured settings but demonstrating breakdown during everyday 

multitasking situations. 

  

https://www.myamericannurse.com/identify-the-vessel-recognize-the-stroke/ 

Gait and Balance Considerations 

References: 16 

Gait and balance impairments following stroke are frequently exacerbated under 

dual-task conditions due to increased reliance on conscious control of movement. 

While many patients are able to ambulate independently in controlled clinical 

environments, the addition of a cognitive or secondary motor task often results in 
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significant changes in gait mechanics and postural stability. Common findings 

include reduced gait speed, decreased step length, increased double support 

time, widened base of support, and increased stride-to-stride variability. 

Balance control after stroke may shift away from automatic, reflexive postural 

responses toward more attention-dependent strategies. This increased reliance on 

cortical control reduces efficiency and makes balance more vulnerable to 

disruption when attentional resources are divided. As a result, patients may 

demonstrate delayed or absent postural corrections during perturbations or 

environmental changes, particularly in complex or unpredictable settings. These 

impairments become more evident during functional tasks such as turning, 

obstacle negotiation, or navigating crowded environments, where both motor 

planning and environmental awareness are simultaneously required. Clinically, 

this underscores the importance of assessing gait and balance under conditions 

that replicate community-level demands rather than relying solely on isolated 

mobility testing. 

Cognitive-Motor Training Approaches 

References: 3 

Cognitive-motor training approaches are designed to improve the integration of 

motor control and cognitive processing through progressive exposure to 

simultaneous task demands. The primary goal is to enhance movement 

automaticity while improving the efficiency of attentional allocation across 

competing tasks. Early stages of training typically involve low-load cognitive tasks 

performed during steady-state walking, such as simple counting or basic 

conversation, allowing patients to establish baseline dual-task tolerance without 

excessive risk. 
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As performance improves, cognitive complexity can be progressively increased to 

include tasks such as serial subtraction, category generation, sequencing activities, 

or problem-solving tasks. Simultaneously, motor demands can be advanced by 

introducing changes in walking speed, direction changes, obstacle negotiation, 

dual-direction navigation, or variable surface conditions. This graded progression 

encourages adaptation within both motor and cognitive systems, promoting 

improved coordination between attentional control and movement execution. 

Over time, this approach may reduce dual-task cost, improve gait stability, and 

enhance the ability to function safely in real-world environments that require 

continuous multitasking. 

Safety and Progression 

References: 16 

Safety is a primary consideration in dual-task rehabilitation following stroke, 

particularly in individuals with impaired balance, reduced insight into deficits, or 

significant cognitive impairment. Early stages of intervention should occur in 

controlled environments with appropriate supervision, use of safety equipment 

such as gait belts, and clear, simple instructions to minimize cognitive overload. 

Assistive devices may be necessary to ensure stability while dual-task demands 

are introduced. 

Progression must be individualized and based on patient response, with careful 

monitoring for signs of cognitive or motor overload. Indicators of excessive 

demand include stopping movement during cognitive tasks, marked slowing of 

gait, increased postural instability, frequent errors in cognitive performance, or 

loss of environmental awareness. Task complexity should be adjusted 

systematically by modifying cognitive load, increasing environmental distractions, 

or advancing motor challenge only when the patient demonstrates stable 
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performance across trials. Importantly, progression should balance challenge with 

safety, ensuring that improvements in dual-task ability translate to meaningful 

functional gains in community mobility and daily life activities. 

Case Study 2 

A 68-year-old male, Robert, presents to outpatient rehabilitation six weeks 

following a left middle cerebral artery stroke. He demonstrates mild right-sided 

weakness and is independently ambulatory without an assistive device for short 

distances. He reports difficulty walking in busy environments and states that he 

“loses his balance when trying to talk and walk at the same time.” 

Single-task assessment reveals a gait speed of 0.92 m/s and a Timed Up and Go 

time of 12.3 seconds. Cognitive screening in sitting demonstrates mild deficits in 

attention and processing speed but intact basic orientation. He is able to ambulate 

in a controlled environment without significant instability. 

During dual-task assessment involving walking while performing serial subtraction, 

gait speed decreases to 0.63 m/s, and Timed Up and Go increases to 18.1 seconds. 

He demonstrates reduced step length, increased double support time, and 

frequent pauses during gait initiation. Cognitive accuracy decreases significantly, 

with multiple calculation errors. He also demonstrates inconsistent task 

prioritization, alternating between stopping gait to complete cognitive tasks and 

continuing movement with reduced accuracy. 

Reflection Questions 

1. What does the change in performance between single-task and dual-task 

conditions suggest about Robert’s functional capacity? 
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2. How do gait and balance changes under dual-task conditions inform fall risk 

in this patient? 

3. What does inconsistent task prioritization indicate about cognitive-motor 

integration after stroke? 

4. How would you progress dual-task training for this patient in a safe and 

functional manner? 

Responses 

1. The significant decline in performance indicates reduced ability to allocate 

attentional resources efficiently during simultaneous tasks, despite 

relatively preserved single-task mobility. 

2. Increased gait instability, reduced speed, and higher variability under dual-

task conditions suggest elevated fall risk, particularly in community 

environments requiring divided attention. 

3. Inconsistent task prioritization reflects impaired executive control and 

reduced ability to maintain a stable strategy for managing competing motor 

and cognitive demands. 

4. Progression should begin with low-load cognitive tasks during controlled 

walking and gradually advance to more complex cognitive challenges and 

environmental demands while maintaining safety and supervision. 

Section 7 Key Words 

Cognitive-Motor Integration – The coordinated interaction between cognitive 

processes and motor control systems that enables simultaneous planning, 

execution, and adaptation of movement while managing cognitive demands 
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Attentional Allocation – The distribution of limited cognitive resources between 

competing tasks based on priority, task demands, and environmental context 

during simultaneous performance 

Section 7 Summary 

Dual-task impairments following stroke are common and significantly impact 

functional mobility, particularly in community environments requiring divided 

attention. These deficits reflect disruptions in motor, cognitive, and executive 

systems that reduce the ability to coordinate simultaneous tasks. Incorporating 

dual-task training into stroke rehabilitation can improve attentional allocation, 

movement efficiency, and real-world functional performance when implemented 

with appropriate progression and safety considerations. 

Dual Tasking in Cognitive Impairment 
Dual-task impairments are highly prevalent in individuals with cognitive 

impairment due to progressive declines in attention, executive function, 

processing speed, and working memory. Conditions such as Alzheimer’s disease, 

other forms of dementia, mild cognitive impairment (MCI), and related 

neurocognitive disorders significantly affect the ability to manage simultaneous 

motor and cognitive demands. As cognitive load increases, individuals often 

demonstrate reduced safety, impaired mobility, and decreased independence in 

everyday activities. Understanding dual-task performance in this population is 

essential for fall prevention, caregiver planning, and maintenance of functional 

participation. 
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Attention and Executive Function Deficits 

References: 21 

Individuals with Alzheimer’s disease, dementia, and mild cognitive impairment 

commonly present with deficits in selective attention, divided attention, and 

sustained attention. These impairments limit the ability to filter irrelevant stimuli 

and maintain focus on a primary motor task while simultaneously processing 

cognitive demands. Executive function deficits, including impaired task switching, 

reduced inhibition control, and decreased working memory capacity, further 

reduce the ability to coordinate dual-task performance. 

As a result, individuals may become easily distracted during movement, lose their 

sequence of actions, or fail to appropriately prioritize tasks. Even simple activities 

such as walking while conversing or navigating a familiar environment may 

become challenging. In more advanced stages of dementia, dual-tasking may be 

severely limited, with patients demonstrating marked confusion or complete 

cessation of one task when another is introduced. 

Functional Mobility Challenges 

References: 22 

Functional mobility is often significantly impacted in individuals with cognitive 

impairment, particularly under dual-task conditions where attentional resources 

must be shared between motor execution and cognitive processing. While basic 

gait may appear relatively preserved in structured, predictable, or familiar 

environments, the introduction of even mild cognitive demands frequently 

exposes underlying deficits. These typically present as slowed walking speed, 

increased gait variability, reduced stride length, diminished arm swing, impaired 
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obstacle negotiation, and decreased postural stability, especially during turning or 

transitional movements. 

Patients may demonstrate difficulty initiating movement in response to 

environmental or verbal cues, maintaining a consistent trajectory, or adapting 

appropriately to changes in surface conditions, lighting, or spatial constraints. As 

cognitive load increases, motor performance often becomes more rigid or 

fragmented, with observable hesitations, pauses, or discontinuation of movement 

when attention is redirected. Common behaviors include stopping walking when 

engaged in conversation, requiring repeated prompting to continue ambulation, 

increased reliance on external visual or tactile cues, and reduced ability to 

navigate complex or unfamiliar environments independently. In more advanced 

cases, patients may demonstrate spatial disorientation, reduced environmental 

scanning, or unsafe judgment during mobility tasks. 

These impairments significantly increase risk for falls, near-falls, wandering 

behaviors, delayed hazard recognition, and progressive loss of independence in 

both household and community mobility. Importantly, functional decline is often 

most apparent in real-world environments such as stores, sidewalks, or busy 

household settings, where competing stimuli continuously demand attentional 

shifting and rapid decision making. 

Adaptation of Dual Task Interventions 

References: 22 

Dual-task interventions for individuals with cognitive impairment must be 

carefully simplified, highly structured, and individualized based on disease 

severity, safety status, and baseline cognitive and functional capacity. In early 

stages, interventions may include basic, highly familiar motor tasks combined with 

structured cognitive activities such as counting forward or backward, simple yes/
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no questions, automatic verbal sequences (e.g., days of the week), or personally 

meaningful orientation tasks. Repetition and consistency are emphasized to 

support learning, reduce confusion, and promote task familiarity. 

As tolerance improves, task complexity may be gradually increased; however, 

progression should prioritize safety and functional relevance over cognitive 

challenge. Interventions should avoid excessive multitasking demands that exceed 

processing capacity, as overload may lead to breakdown in motor performance, 

agitation, or task refusal. External cueing strategies such as visual prompts, hand-

over-hand facilitation, rhythmic verbal cues, and environmental structuring, can 

support task completion while reducing cognitive demand. Interventions should 

remain grounded in functional activities such as household mobility, basic 

community navigation, and routine self-care tasks to maximize carryover into daily 

life. 

Caregiver and Environmental Considerations 

References: 23 

Caregiver involvement is essential for optimizing safety, adherence, and functional 

performance in individuals with cognitive impairment during dual-task activities. 

Caregivers frequently play a central role in providing sequencing assistance, 

consistent cueing, supervision during mobility tasks, and real-time adjustment of 

task demands to prevent cognitive overload. Education regarding the nature of 

dual-task limitations is critical so caregivers can better structure expectations, 

reduce unnecessary multitasking demands, and recognize early signs of fatigue, 

confusion, or instability. 

Environmental modifications are equally important in reducing cognitive load and 

improving safety during mobility and daily activities. Strategies such as simplifying 

visual environments, reducing background noise and competing stimuli, improving 
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and standardizing lighting, minimizing clutter and trip hazards, and maintaining 

consistent daily routines can significantly enhance functional performance. 

Structured, predictable environments reduce the need for continuous attentional 

shifting, allowing individuals to allocate limited cognitive resources more 

effectively toward safe and controlled movement. 

Case Study 3 

A 78-year-old female, Mrs. L, presents with a diagnosis of moderate Alzheimer’s 

disease. She lives at home with her spouse and requires supervision for 

community mobility. Her caregiver reports increasing difficulty with walking in 

busy environments and frequent episodes where she stops moving when spoken 

to. 

Single-task assessment shows relatively preserved short-distance ambulation with 

a gait speed of 0.85 m/s and independent walking in a quiet hallway. She is able to 

follow simple one-step commands with visual cues and completes basic mobility 

tasks without physical assistance. 

During dual-task assessment involving walking while answering simple orientation 

questions, gait speed decreases to 0.52 m/s. She demonstrates frequent pauses, 

reduced environmental awareness, and occasional freezing of gait when asked 

questions during walking. Cognitive responses are delayed and inconsistent, and 

she frequently stops walking entirely when attempting to respond verbally. 

Reflection Questions  

1. What does the change in walking performance under dual-task conditions 

suggest about attentional capacity in this patient? 
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2. How do stopping behaviors during conversation inform fall risk and 

functional independence? 

3. What role do executive function deficits play in dual-task breakdown in 

dementia? 

4. How should interventions be modified to improve safety and participation 

in this patient? 

Responses 

1. The decline in gait speed and increased pauses indicate reduced divided 

attention capacity and limited ability to allocate resources between motor 

and cognitive tasks. 

2. Stopping walking during conversation reflects significant dual-task 

interference and increases fall risk due to loss of continuous postural 

control during environmental interaction. 

3. Executive function deficits impair task switching, sequencing, and inhibition, 

making it difficult for the patient to manage simultaneous cognitive and 

motor demands. 

4. Interventions should be simplified, highly structured, and focus on single-

step or low-load dual-task activities with strong cueing and environmental 

control to ensure safety. 

Section 8 Key Words 

Inhibition Control - The executive function ability to suppress irrelevant stimuli, 

responses, or impulses in order to maintain goal-directed behavior during 

cognitive and motor tasks 
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Mild Cognitive Impairment (MCI) - A clinical condition characterized by 

measurable declines in cognitive function greater than expected for age that do 

not significantly interfere with independent daily functioning 

Section 8 Summary 

Dual-task impairments are common in individuals with Alzheimer’s disease, 

dementia, and mild cognitive impairment due to progressive declines in attention 

and executive function. These deficits significantly impact functional mobility, 

particularly in environments requiring divided attention. Effective rehabilitation 

and management require simplified task design, caregiver involvement, and 

environmental modification to reduce cognitive load while maintaining safety and 

promoting functional participation. 

Dual Tasking in Parkinson’s Disease 
Dual-task impairments are a hallmark feature of Parkinson’s disease due to 

degeneration of basal ganglia circuits that support automatic movement control 

and efficient cognitive-motor integration. As disease progresses, individuals 

increasingly rely on conscious attention to control movement, making walking and 

other functional tasks more vulnerable to interference when cognitive demands 

are introduced. This results in reduced mobility efficiency, increased fall risk, and 

decreased independence in community settings. 

Motor and Cognitive Characteristics 

References: 1 

Individuals with Parkinson’s disease commonly present with bradykinesia, rigidity, 

postural instability, and tremor, alongside cognitive changes affecting attention, 
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executive function, processing speed, and mental flexibility. Even in early stages, 

deficits in set-shifting, divided attention, working memory, and cognitive 

sequencing can significantly reduce the ability to manage simultaneous motor and 

cognitive demands, particularly under time pressure, environmental complexity, 

or when tasks require rapid adaptation to changing conditions. 

These combined motor and cognitive impairments reduce the efficiency and 

flexibility of attentional allocation between movement execution and 

environmental processing demands. Patients often have difficulty prioritizing 

relevant stimuli while suppressing irrelevant information, which becomes 

especially apparent during activities requiring continuous decision making or rapid 

adjustments in response to external cues. As a result, individuals frequently 

demonstrate increased difficulty performing activities that require multitasking, 

particularly in dynamic, unpredictable, or high-stimulation environments such as 

community ambulation, crowded spaces, or unfamiliar settings. 

Cognitive load commonly exacerbates underlying motor symptoms, resulting in 

increased movement variability, reduced consistency of gait patterns, and 

diminished postural control during transitions or directional changes. Performance 

may fluctuate significantly across contexts, with relatively stable function in 

structured environments but marked deterioration when attentional demands 

increase. This interaction between motor impairment and cognitive load reflects 

reduced system efficiency and limited capacity to manage competing demands, 

ultimately contributing to decreased functional reliability in everyday activities. 
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https://www.drprempillay.org/brain/parkinsons-disease/ 

Impact on Gait and Automaticity 

References: 15 

Gait dysfunction in Parkinson’s disease is strongly associated with reduced 

automaticity of movement due to impaired basal ganglia function, requiring 

increased cortical involvement to maintain even basic walking patterns. As gait 

becomes more attention-dependent, performance is increasingly vulnerable to 

disruption when cognitive demands are introduced. 

Under dual-task conditions, this reliance on attentional control becomes more 

pronounced, often resulting in decreased gait speed, shortened step length, 

reduced arm swing, increased double support time, and greater stride-to-stride 

variability. Patients may also demonstrate impaired anticipatory and reactive 

postural adjustments during turning, obstacle negotiation, and directional 

changes, reflecting reduced efficiency in motor planning and execution. 
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Dual-task conditions frequently exacerbate freezing of gait, particularly during 

transitions, turning, or when cognitive demands such as conversation, decision 

making, or environmental scanning are introduced simultaneously. These 

impairments reflect disrupted integration between cognitive and motor systems, 

reduced movement automaticity, and increased competition for limited 

attentional resources. 

Dual Task Training Strategies 

References: 24 

Dual-task training in Parkinson’s disease focuses on improving movement 

automaticity while enhancing the patient’s ability to manage concurrent cognitive 

demands without breakdown in motor performance. Interventions typically begin 

with simple, predictable gait tasks paired with low-demand cognitive activities 

such as counting, automatic speech sequences, or basic orientation questions that 

require minimal executive processing. 

Progression involves gradually increasing both cognitive and motor complexity. 

Cognitive tasks may advance to verbal fluency, mental tracking, sequencing, or 

working memory challenges, while motor tasks may incorporate obstacle 

negotiation, variable walking speeds, directional changes, head turns, or changes 

in environmental context. This graded approach is intended to progressively 

challenge attentional allocation without overwhelming capacity. 

External cueing strategies, including auditory rhythmic cues, visual stepping 

targets, and metronome pacing, are frequently used to support gait timing and 

consistency. These strategies help reduce reliance on impaired internal motor 

generation mechanisms and promote more stable movement patterns during 

both single-task and dual-task conditions. The primary goal is to improve 
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efficiency of attentional allocation, reduce dual-task cost, and enhance functional 

carryover to real-world mobility demands. 

Fall Risk and Community Mobility 

References: 16 

Individuals with Parkinson’s disease are at significantly increased risk for falls, 

particularly during activities that require divided attention or rapid environmental 

adaptation. Dual-task conditions often expose instability that is not evident during 

isolated gait assessment, making them important predictors of functional fall risk 

and community safety. 

Common high-risk scenarios include walking while conversing, navigating crowded 

or visually complex environments, multitasking during transfers, carrying objects 

while ambulating, or responding to unexpected environmental changes. In these 

situations, reduced environmental awareness, delayed postural responses, 

freezing episodes, and slowed reaction times collectively contribute to instability 

and increased fall likelihood. 

Over time, fear of falling may lead to activity restriction, reduced community 

participation, and decreased physical conditioning. This cycle can further 

exacerbate mobility limitations, reduce movement confidence, and contribute to 

progressive functional decline, reinforcing the importance of targeted dual-task 

interventions in maintaining long-term independence. 

Case Study 4  

A 69-year-old male with mid-stage Parkinson’s disease presents to outpatient 

physical therapy with reports of increased freezing episodes and two recent falls 

while walking in busy environments. He lives independently but reports avoiding 
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community activities due to difficulty walking while engaging in conversation or 

managing distractions. 

Single-task assessment reveals mild gait impairment with reduced arm swing and 

slight bradykinesia. Gait speed is 0.92 m/s, and he is able to complete the Timed 

Up and Go in 10.8 seconds without loss of balance. Cognitive screening shows 

mild difficulty with divided attention tasks but intact basic memory and 

orientation. 

During dual-task assessment involving walking while performing serial subtraction, 

gait speed decreases to 0.63 m/s. The patient demonstrates increased freezing 

episodes during turning, reduced step length, and requires multiple pauses to 

complete the cognitive task. He reports feeling “overloaded” and demonstrates 

clear prioritization of motor stability over cognitive accuracy. 

Reflection Questions 

1. What does the reduction in gait speed and increased freezing suggest about 

automaticity in Parkinson’s disease? 

2. How does dual-task interference contribute to fall risk in this patient? 

3. What role do external cueing strategies play in intervention planning? 

4. How should training be progressed to improve real-world mobility? 

Responses 

1. The reduced gait speed and freezing episodes indicate impaired movement 

automaticity, requiring the patient to rely more heavily on conscious 

attentional control to maintain basic gait function. As cognitive demands 
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increase, fewer attentional resources remain available for movement 

regulation, leading to greater gait disruption and freezing behaviors.  

2. Dual-task interference reduces the attentional resources available for 

postural control and environmental awareness, increasing instability and 

the likelihood of freezing, hesitations, or missteps during complex activities. 

This becomes particularly problematic in crowded or unpredictable 

community environments where rapid adjustments are required.  

3. External cueing strategies provide alternative pathways for gait regulation 

by reducing reliance on impaired internal motor control systems associated 

with basal ganglia dysfunction. Auditory, visual, or rhythmic cues can 

improve gait timing, movement initiation, step length, and overall 

movement consistency during dual-task activities.  

4. Training should progress gradually from simple, predictable tasks to more 

complex cognitive-motor challenges while maintaining patient safety and 

performance quality. Progression may include increasing cognitive load, 

adding obstacle negotiation or directional changes, and introducing more 

realistic environmental distractions to improve carryover into community 

mobility. 

Section 9 Key Words 

Basal Ganglia Dysfunction – Impaired neural processing within the basal ganglia 

that disrupts the regulation of movement initiation, scaling, and automatic motor 

control 

Freezing of Gait – A brief, episodic inability to initiate or continue walking despite 

the intention to move, commonly triggered by cognitive load, turning, or 

environmental constraints 
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Postural Instability – Impaired ability to maintain or recover balance during 

standing or movement, leading to increased risk of loss of equilibrium and falls 

Section 9 Summary 

Dual-task impairments in Parkinson’s disease arise from reduced automaticity and 

impaired cognitive-motor integration due to basal ganglia dysfunction. These 

deficits significantly affect gait, balance, and community mobility, particularly 

under conditions requiring divided attention. Dual-task training and external 

cueing strategies can improve functional performance, reduce fall risk, and 

enhance safety in real-world environments. 

Dual Tasking in Concussion Rehabilitation 
Dual-task impairments are common following concussion due to disruption in 

cortical networks responsible for attention, processing speed, sensory integration, 

and motor control. Even in cases classified as “mild” injury, patients may 

experience significant difficulty managing simultaneous cognitive and motor 

demands, particularly during early recovery phases. These impairments can 

persist despite resolution of overt symptoms during rest, making dual-task 

assessment an important component of return-to-activity decision making. 

Cognitive and Sensory Symptoms 

References: 25 

Following concussion, individuals commonly report deficits in attention, 

processing speed, working memory, cognitive endurance, and mental flexibility. 

These impairments may fluctuate throughout the day and are often exacerbated 

by physical exertion or prolonged cognitive activity. Patients frequently describe 
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difficulty “keeping up” with conversations, following multi-step instructions, or 

maintaining focus in stimulating environments. 

Sensory symptoms are also prominent and may include visual motion sensitivity, 

light sensitivity, vestibular dysfunction, imbalance, and difficulty processing 

complex visual environments such as crowds, scrolling screens, or busy patterns. 

These sensory disruptions increase the cognitive load required for basic 

orientation and movement, further limiting available attentional resources for 

motor control. 

Together, cognitive and sensory impairments reduce the ability to efficiently filter, 

prioritize, and respond to environmental information while maintaining stable 

movement. Patients may become easily overwhelmed in environments with 

multiple competing stimuli, resulting in slowed responses, reduced accuracy, 

increased fatigue, or abrupt task cessation. Even routine activities such as walking 

through a store, scrolling a phone while moving, or navigating a classroom or 

workplace can become disproportionately demanding. 

Dual Task Effects on Performance 

References: 25 

Dual-task conditions frequently expose subtle but functionally significant 

impairments following concussion that may not be evident during isolated testing. 

When cognitive demands are added to motor tasks such as walking or balance 

control, individuals commonly demonstrate slowed gait speed, reduced stride 

length, increased gait variability, impaired postural stability, and delayed 

corrective responses. 

Cognitive performance is also affected during simultaneous task demands, with 

reduced accuracy, slowed processing, increased response latency, and greater 
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inconsistency in task execution. Patients may exhibit difficulty maintaining 

cognitive set, increased errors during sequencing tasks, or reduced ability to 

sustain attention over time. 

Importantly, these performance changes are often magnified in environments 

with high sensory complexity, such as bright lighting, background noise, visual 

clutter, or unpredictable movement in the surrounding space. This reflects 

impaired sensory integration and reduced ability to prioritize relevant information 

under conditions of cognitive load. 

Patients may also demonstrate compensatory strategies during dual-task 

conditions, including slowing movement significantly, stopping movement entirely 

to complete cognitive tasks, or avoiding visual exploration of the environment. 

These behaviors may reduce immediate error risk but also indicate reduced 

automaticity and limited cognitive-motor reserve. 

Return-to-Activity Considerations 

References: 4 

Return-to-activity following concussion requires careful evaluation of both single-

task and dual-task performance across progressively demanding environments. 

While patients may demonstrate normal performance during isolated walking, 

balance testing, or cognitive screening, deficits often emerge when these systems 

are challenged simultaneously. 

Activities such as walking in crowded hallways, participating in sports drills, 

driving, attending school or work, and multitasking in daily routines frequently 

reveal residual impairments. These situations require continuous integration of 

motor control, environmental awareness, and cognitive processing, making them 

sensitive indicators of readiness for full reintegration. 
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Clinicians should ensure that individuals can tolerate progressively increasing 

dual-task demands without symptom exacerbation, performance deterioration, or 

delayed recovery responses. Particular attention should be paid to delayed 

symptom onset following activity, as concussion-related impairments may not 

always present immediately during testing but instead emerge several hours later. 

Successful return-to-activity is dependent not only on symptom resolution at rest 

but also on the ability to maintain stable performance under combined cognitive 

and motor demands in real-world contexts. 

Progression and Monitoring 

References: 25 

Progression in concussion rehabilitation should follow a structured, graded 

approach that systematically reintroduces cognitive and motor demands in 

combination while monitoring both performance and symptom response. Early 

stages typically involve low-intensity aerobic activity with minimal cognitive load, 

progressing toward controlled dual-task activities such as walking while 

performing simple attention tasks (e.g., counting, reciting sequences). 

As tolerance improves, clinicians may introduce more complex cognitive demands 

such as mental tracking, working memory tasks, decision-making activities, or 

verbal fluency tasks, combined with more challenging motor tasks including 

directional changes, obstacle negotiation, or variable speed walking. 

Environmental complexity may also be increased gradually through controlled 

exposure to visually or auditorily stimulating settings. 

Monitoring should include both objective performance measures and subjective 

symptom reporting, including headache, dizziness, cognitive fatigue, visual 

discomfort, balance confidence, and emotional responses. Clinicians should also 
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evaluate consistency across repetitions, as variability may indicate incomplete 

recovery even in the presence of adequate single-trial performance. 

A key principle in progression is stability across conditions rather than maximal 

performance under isolated tasks. Advancement should only occur when patients 

demonstrate consistent tolerance to dual-task demands without symptom 

exacerbation or delayed recovery effects. This ensures that improvements reflect 

true recovery of cognitive-motor integration rather than compensatory strategies 

or avoidance behaviors. 

Section 10 Key Words 

Postural Stability – The ability to maintain or regain the body’s center of mass over 

its base of support during static or dynamic conditions, particularly when 

responding to internal or external perturbations 

Cognitive Fatigue – A state of reduced mental efficiency characterized by 

decreased attention, slower processing speed, and diminished executive function 

following sustained cognitive effort or prolonged mental activity 

Mild Traumatic Brain Injury – A neurological injury resulting from an external 

mechanical force to the head that produces transient or persistent changes in 

cognitive, physical, emotional, or balance function, often without structural 

abnormalities on standard imaging 

Section 10 Summary 

Dual-task impairments following concussion reflect disrupted cognitive, sensory, 

and motor integration that are often not detectable during isolated clinical testing. 

These deficits can significantly impact functional performance in real-world 

environments that require simultaneous processing of movement and cognitive 
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demands. Careful assessment, graded progression, and ongoing monitoring of 

dual-task performance are essential to guide safe return-to-activity and ensure full 

restoration of functional capacity. 

Conclusion 
Dual tasking plays an important role in functional rehabilitation by addressing the 

complex motor, cognitive, and sensory demands required for safe participation in 

everyday activities. Understanding the principles of dual task interference, 

assessment, and intervention allows rehabilitation professionals to better identify 

functional limitations and develop targeted treatment strategies that support real-

world performance. Through application across populations such as stroke, 

cognitive impairment, Parkinson’s disease, and concussion, dual task training can 

improve mobility, safety, attention, and overall functional independence. 

Integrating evidence-informed dual task approaches into clinical practice supports 

more comprehensive and meaningful rehabilitation outcomes for individuals with 

neurological and cognitively complex conditions. 
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