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Importance of cognitive abilities in the performance of
motor task.

1. ODbjectives
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1. OBJECTIVES

The objectives of this didactic unit are;

= |dentify the principals cognitive functions and their brain bases.

= Analyze the implications of the impaired cognitive functions, its
evaluation and preservation in the exercise the professional health
activity.

= Know the interference caused by cognitive load in normal and
pathological motor performance.

= Study motor performance in people who have impaired cognitive
functions and mental disorders.

= Analyze how a motor gesture with cognitive load should be
evaluated with biomechanical assessment tools.
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Importance of cognitive abilities in the performance of
motor task.

2. Cognition
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2. COGNITION

» The action or mental process of acquiring knowledge and
understanding through experience and the senses.

» The ability to perceive and react, store and retrieve information,
process and understand such information, make decisions and

produce appropriate responses that guide behavior to interact
safely with the environment.

» It is necessary to extract the essential elements for daily
functioning and survival.
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2.1. COGNITIVE FUNCTIONS

» Higher order mental (brain) processes on which cognition
depends.

» More specific, but no less complex that interact with each other.
» Jointly involved in the execution of any daily task or activity

» Making it possible for the human being to have an active role in
the reception, storage, selection, elaboration, transformation and
recovery of the information.

» Are not independent of each other

» Some can be explained separately, being a frequent object of
research and practical applications in various areas of health.
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2.1. COGNITIVE FUNCTIONS

Orientation

Prossesing
speed

Social

Executive g
cognition

Language :
functions

Figure 1. Main cognitive domains of humans
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2.1.1. ORIENTATION DYSFUNCTION — DISORIENTATION

The ability that allows a person to be aware of himself, of others and
of the context in which he is at a given time

To be able to develop the activities of that space / time situation.

There are three types of orientation:

Personal / Age ( Temporal ) Day Address

Marital status Time Breadth

Presence of

Education Month other people

Figure 2. Examples of personal, temporal and spatial orientation.
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2.1.1. ORIENTATION DYSFUNCTION — DISORIENTATION

» Symptom of different medical conditions: delirium and dementia.

» Some physical disorders may cause disorientation: cerebral
arteritis, central nervous system infections, concussion,
dehydration, sepsis, stroke, vitamin deficiency, vestibular
disorders.

» Side effect of some drugs, including alcohol, marijuana,
prescription medications.

» Withdrawal from certain drugs can also cause disorientation.

The treatment of disorientation should be based on the root causes.




Development of innovative training solutions in the
field of functional evaluation aimed at updating of
the curricula of health sciences schools

P Erasmus+

2.1.2. GNOSIS

The ability to recognize elements, stimulus or any other previously
learned information and attribute meaning to them.

There are various types of gnosis:

J Simple gnosis
©O)
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2.1.2. GNOSIS DYSFUNCTION — AGNOSIA

» Visual agnosia: brain inability to recognize or understand visual
stimuli.

» Prosopagnosia: inability to recognize faces that are familiar even
our self in a mirror.

» Visuospatial agnosia: individuals can report objects in their visual
fields, but not the spatial relationships of the objects to one
another
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2.1.2. GNOSIS DYSFUNCTION — AGNOSIA

» Tactile agnosia: inability to recognize objects through touch.

» Apperceptive agnosia: a failure in recognition that is due to a
failure of perception. Perception occurs but recognition still does
not occur.

Agnosia treatment: teach the patient to use the others intact sensory
modalities and the awareness of deficits and its consequences.
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2.1.3. PRAXIS

The ability to voluntarily execute organized, simple or complex
movements, to perform a task, manipulate objects or achieve a specific
objective.

There are several types of praxis :

Ideomotor '
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2.1.3. PRAXIS DYSFUNCTION — APRAXIA

» Inability to perform a previously learned skilled act that is unexplained
by weakness, incoordination, dementia, or sensory loss.

» ldeomotor apraxia: inability to correctly imitate hand gestures and
voluntarily mime tool use.

» Dissociation apraxia: inability to pantomime to command, with spared
ability to imitate gestures and manipulate objects in the environment.

» Conceptual/ideational apraxia: inability to conceptualize a task and to
complete multistep actions.

» Dyspraxia: when the deficits in skilled movement are not complete.

Treatment for apraxia includes physical, cognitive and or occupational
therapy. If it is a symptom of another disorder, the underlying disorder it
should be treated.
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2.1.4. ATTENTION

State of observation and alert that allows awareness of what happens in
the environment.

To carry out this process, it is necessary to focus on specific stimulus,
ignoring other minor ones. The most traditionally studied types are:

Focused i
_ ; : Alternating or
sustained or Selective divided

"Surveillance"

Complex

Figure 5. Type of attention.
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2.1.4. ATTENTION DYSFUNCTION = INATTENTION

» There are several factors that affect an individual’s ability to sustain
their attention: the nature of the task, fatigue, stress, personality, etc.
Inattention can directly interfere most activities of daily life.

Has an important and negative effect on learning.

The most important disorder related to attention is Attention-
deficit/hyperactivity disorder (ADHD).

YV V VY

The best strategy for avoiding the problems associated with the vigilance
decrement is to redesign the task/system to avoid this requirement.

More complex attention deficits such as ADHD may require
pharmacological treatment.

The behavior intervention plans long term may result in permanent
Improvement in concentration skills.
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2.1.5. MEMORY

Thanks to memory you can
learn, evolve, and have
personality.

Is the ability to encode, store
and retrieve, effectively
learned information or lived
events.

Memory classification:

Figure 6. Memory classification.
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2.1.5. MEMORY DYSFUNCTION — AMNESIA

Everyone forgets things at times.

Some degree of memory problems is a common part of aging.

There is a difference, however, between normal changes in memory

and memory loss associated with a disease.

» Some memory problems are the result of treatable conditions: lack of
sleep, medications, head trauma, stress, anxiety or depression.

» Others are symptoms or characteristics of neurologic or

neurodegenerative diseases: severe mental disorders, Alzheimer's,

Parkinson's and other types of dementia.

YV V VY

Treatment may require pharmacological treatment.
Cognitive rehabilitation or the use of memory training techniques can be
very useful for medium or lower memory deficits.
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2.1.6. PROCESSING SPEED

Ablility to automatically and quickly process information, without
consciously thinking. The rate to complete a task, or the time it takes
between a stimuli is received, and a response is emitted.

« Slow processing speed.

» It manifests as the difficulty to keep up with the pace of learning from
others, completing tasks on time, or in following directions.

» Play a part in learning and attention disabilities like dyslexia, attention
deficit disorder, autism, dysgraphia, dyscalculia.

Treatment: Modifying and accommodation of the environment,
differentiating the style of instruction or using compensatory strategies.
The most serious cases should be evaluated and treated by an
experienced neuropsychologist.
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2.1.7. LANGUAGE

A higher order cognitive function. Result of a complex nervous activity.
Symbolization processes: encoding and decoding.

Is composed of several cognitive processes:

Figure 7. Cognitive processes of language
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2.1.7. LANGUAGE DISORDER

» Is an impairment in the processing of linguistic information that affects
an individual’s ability to receive and/or express language.

» |Is commonly affected by both focal brain lesions and
neurodevelopment or neurodegenerative disorders.

» Can be classified according to the aspect of language that is
Impaired, its severity, and whether it affects comprehension,
production, or both.

» Types: alexia, agraphia, aphasia, dyspraxia, dyslexia, etc.

Treatment should be a multidisciplinary approach that involves speech-
language therapists, audiologists, behavioral therapists and special
education professionals, as well as physician to identify (or rule out)
physical causes behind language impairments.
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2.1.8. EXECUTIVE FUNCTIONS

Higher order cognitive processes, or complex mental activity. Include
both cognitive and behavioral components. Allow to design plans,
facilitate self-regulation, allow the resolution of complex problems, the
decision-making and the selection of correct actions.

There are several types of executive functions:

Time
estimation

Inhibition

| —

Dual
execution

Figure 8. Type of executive functions.
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2.1.8. EXECUTIVE DYSFUNCTION

» Difficulties in any of its abilities or capacities.

» It can be a symptom of another condition.

» In everyday life: disability to change plans, difficulties doing
homework, misplacing things, difficulty with time management,
difficulty dealing with frustration, trouble with memory recall, etc.

The treatment depend on the conditions and the specific types of
executive dysfunctions that are present.

Includes working with various kinds of therapists such as
neuropsychologists, psychologist, speech or occupational therapists.
Medication can be helpful for the most severe cases.
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It is the ability to think and make sense of ourselves, others and their
behavior, and social relationships. It is necessary to regulate behavior

and emotions in the social context and for empathy capacity.

Components:

Theory of

Social Metacognition
perception mind

all

Attributional

Emotional

processing style

Figure 9. Components of social cognition.
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2.1.9. SOCIAL COGNITION

Everyday life include: cooperate, compete, or simply to go about day-to-
day business. Those interactions, must include the ability to understand
and predict the actions of the other people in terms of beliefs, desires,
and intentions. This process involves at least four levels of mentalizing:

Our belief about how our partner believes we view our role ‘

Figure 10. Levels of mentalizing.
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2.1.9. SOCIAL COGNITION

» Social impairments are common and contribute a great deal to the
burden of mental illness or disability.

» Disorders defined by social and communication impairment: autism,
certain types of schizophrenia, psychopathic and borderline
personalities.

» In patients with psychosis social disability play an important role in
the etiology of both positive and negative psychotic symptoms.

Treating social disability may include socially-focused behavioral
Interventions, interaction training, cognitive-behavioral treatments, and
pharmacological treatments for more severe cases.
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Sensory involved
Somatognosia

Visuospatial
reasoning

Perception and
visual construction

Focused

Selective
Alternating

Complex

Vocabulary
Wiriting

Reading
Naming
Repetition
Discrimination
Fluency
Comprehension

Expression

Diagram 1. Summary of the cognitive domains and subfunctions involved
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2.2. BRAIN BASES OF COGNITIVE FUNCTIONS

» Traditionally, neuroscience has focused mainly on the topological
organization of cognitive functions in specific brain regions.

Frontal Lobe
Responsible for
emaotion, decision
making, and organization.

Motor Cortex
Responsidle for movement
and coordination,

Somatosensory Cortex
Responsible for sensations,

Parietal Lobe
Responsible for processing
, sensory information and
Prefrontal Cortex : spatial awareness.
Responsible for short
term memory and ability
to pay attention,

Occipital Lobe
Responsidle for processing
visual information.

Temporal Lobe
Responsible for long term
memory, language
comprehension, and
identifying and naming objects.

Brain Stem
Responsible for body basics
such as heart rate and breathing. Cerebellum

Also central to alertness and Responsible for skill memory
ability to sleep. and movement coordination.

Figure 11. Brain mapping (from “North Jersey Health & Wellness”).
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New "network paradigm*

» The human brain contains at least five major core functional networks
(Mesulam, 1990):

Figure 12. Five major core functional networks

AMPE
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Other new network modules

» (VI) An intrinsic connectivity networks involved in executive control,
episodic memory, autobiographical memory, self-related processing,
and detection of salient events.

» (VII) A sensorimotor network anchored in bilateral somatosensory
and motor cortices.

> (VIII) A visuospatial attention network anchored in intraparietal sulci
and frontal eye fields
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Other new network modules

» (IX) A higher-order visual network anchored in lateral occipital and
inferior temporal cortices.

» (X) A lower-order visual network anchored in the striate and
extrastriate cortex.

Those network modules can vary their intraconnectivity and the
Intermodule connectivity.
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Topology of the modular organization

» (A) brain regions are organized into cytoarchitectonically distinct
areas

» (B) each cytoarchitectural configuration has structural properties with
different implications for computational functions

» (C) cytoarchitectural regions can be represented as nodes in a
network
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Topology of the modular organization

» (D) the nodes have functional associations, represented as edges
that extend beyond spatial boundaries evident in cytoarchitectural
organization.

Figure 13. From nodes to networks (Medaglia et al., 2015).
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2.3. IMPAIRED COGNITIVE FUNCTIONS

As mentioned eatrlier, the loss of cognitive abilities is due to the
natural aging process.

The way in which this degenerative process develops depends on
multiple conditions: health, functional capacity, genetic structure and
environment.

Other factors can alter cognitive abilities acutely or chronically:
neurodegenerative diseases, neurodevelopmental disorders,
intellectual disabilities, mental illnesses, addictions, severe physical
or mental traumas, etc.

The affectation in one or more of the cognitive functions has a direct
implication on the daily functioning of people, individually or in
interaction with others and the environment.
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Implications in carrying out activities of daily life

Cognitive function Activities of daily life

Sustained attention | Difficulties in following a movie or book, studying, etc.
Divided attention Difficulties in driving a vehicle, home care or children, etc.

Forgetting where you left your car, keys or glasses, forgetting

Episodic memory . rories (holidays, visits, etc.)

Difficulties to plan and carry out the meal, to use the computer,
Executive functions | to control expenses, to organize trips or trips, to solve
problematic situations, etc.

Table 1: Implications of cognitive deficits in carrying out activities of daily life
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Deficit reduction

DETERIORATION CAN SLOW DOWN or
MAKE COGNITIVE DEFICITS LIGHTER,
maintaining an active and healthy life,

In stimulating environments, and

If it continues to stimulate or

develop these functions

vV V V VY V V VY

through cognitive stimulation practices and exercises
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2.4. EVALUATION OF COGNITIVE FUNCTIONS

» An adequate cognitive or neurocognitive evaluation may involve

» QObservation, interviews, clinical and psychosocial scales, cognitive
tests, neuroimaging technigues, or any other appropriate form of
evaluation.

» Focusing also on the specific treatment needs of the affected person.

» The neurocognitive evaluation should include at least the study of
general intellectual performance, temporal and spatial orientation,
attention, speed of information processing, learning and memory
capacity, visuospatial abilities, perceptual and motor skills, language
and communication, reasoning, the ability to solve problems and
some of the executive functions.
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Evaluation instruments

|. Short scales or cognitive tracking tests

» Tests easy to apply

» Little time for application (5 to 20 minutes).

» Allows obtaining a “cut-off point” between normal and pathological,
>

Allows the remission to a more detailed neuropsychological
evaluation.

A\

Limited to providing a quick view of the patient, monitoring patients,
and establishing correlations between this global score and other
relevant variables.
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. . .
Screening Tool: The Mini-Mental
. .
State Examination (MMSE)
Patient Examiner Date
Maximum | Score
Orientation
5 + What is the (year) (season) (date) (day) (month)?
5 * Where are we (slate) (country) (town) (hospital) (floor)?
Registration
3 * Name 3 objects: 1 second to say each. Then ask the patient all 3
after you have said them. Give 1 point for each correct answer.
Then repeat until he/she learns all 3. Count trials and record.
Trials
Altention and Calculation
5 + Serial 7's. 1 point for each correct answer. Stop after 5 answers.
Alternatively spell “world” backward.
Recall
3 * Ask for the 3 objects repeated above. Give 1 point for each
correct answer.
Language
2 * Name a pencil and watch,
1 * Repeat the following “No ifs, ands or buts.”
3 *+ Follow a 3-stage command:
“Take a paper in your hand, fold it in half and put it on the floor.”
1 + Read and obey the following CLOSE YOUR EYES.
1 + Write a sentence.
1 + Copy the design shown.
Total Score
ASSESS level of consciousness along a continuum
Alert Drowsy Stupor Coma
“Mini-Mental State” A Practical Method far Grading the Cagnitive State of Patients
for the Clinician. faurnal of Psychiatric Research, 1203): 189198, 1975, more information on reverse
Used with permission —_—

Figure 14: Mini-Mental State Examination (MMSE)

Erasmus+
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Evaluation instruments

Il. General evaluation batteries
» Set of test that explore the main cognitive functions systematically.

» Advantages: to have a large database that facilitates obtaining a
profile that characterize different levels of people cognitive domains,
and variables control

» |dentify not only the main deficits but also the skills preserved

» Essential for the establishment of a subsequent personalized
rehabilitation program.
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Evaluation instruments

WAIS-IV

Clinical Use and
Interpretation

Edited by
Lawrence G, Weiss, Donald H. Saklofske,
Diane Coalson and Susan Engi Raiford

Figure 15: Weschsler Adult Intelligence Sacale (WAIS)

AMPE
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Evaluation instruments

lll. Specific tests
» Focused on examining specific cognitive function deterioration.
» Used to develop a realistic work plan for the patient.

Cognitive or neurocognitive evaluation should be done by a
neuropsychologist,

Cognitive screening tests, are accessible to all health professionals,
who, with minimal preparation, and in a short time, can make a
previous evaluation that allows them refer a patient.
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Evaluation instruments
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2.5. PROGRESS TOWARD OBJECTIVE COGNITIVE ASSESSMENT

The cognitive evaluation has always been carried out through
standardized tests and scales in which an observer scores the
performance of the person evaluated while answering their questions.

Possible errors:
» The evaluator may have a mistake in the scaling of responses.

» The evaluated person may feel uncomfortable in presence of the
evaluator. Meaning in a poor perform.

» In neurological disease, motor and verbal function is compromised.
Meaning in a inferior results.
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2.5. PROGRESS TOWARD OBJECTIVE COGNITIVE ASSESSMENT

The Eye-tracking is a non-invasive method to objetify the cognitve evaluator.

Figure 17: Eye gaze assessment with the eye-tracker system Tobii studio 120, software release 2.2.
(Upper images from Tobii user manual).
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2.5. PROGRESS TOWARD OBJECTIVE COGNITIVE ASSESSMENT

Outcome

Number of gaze A high number of fixations indicates a lower search efficiency of items
fixations on the screen.

Average time of gaze Long fixations are usually indicative of the difficulty of the participant in
fixation extracting the stimulus information.

NIl LTI RIVEU NI The number of gaze fixations in a special element of the stimulus
QK VAR NCE -1 W should reflect the importance of that element. Most important elements
of interest will receive a greater number of fixations.

Time percentage of the
gaze in each area of
interest

SYele I EREIIERAYER Il @ Correlates with levels of dopamine in the central nervous system and
rate can reveal processes underlying learning and goal-directed behavior.

Table 2.1: Results from eye-tracking system assessment.

The proportion of time looking at a particular element of the stimulus
could reflect the importance of that element.

A | 1BY
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2.5. PROGRESS TOWARD OBJECTIVE COGNITIVE ASSESSMENT

The pupils of the eye not only constrict in response to light and dilate in
response to darkness; in children as well as adults, they also dilate
Pupil dilation during autonomic arousal and mental activity. Thereason that the pupil

responds to arousal and mental activity is thatpupil dilation is modulated
by the noradrenergic locus coeruleus, implied on the regulation of
physiological arousal and cognitive functioning.

: Circuit of the tracked look during a test. It allows obtaining an order of
e E the places in which the person fixes the sight on the screen.

Frequency at which the eyelids open and close. Serve as a non-
ik PEE invasive, indirect measure of dopamine activity in the central nervous
system. This neurotransmitter is involved in learning, working memory,
and goal-oriented behavior.

Table 2.2: Results from eye-tracking system assessment.
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Importance of cognitive abilities in the performance of
motor task.

/ P . \
3. Cognitive load interference
on motor performance

\ )
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3. COGNITIVE LOAD INTERFERENCE ON MOTOR PERFORMANCE

The cognitive load can alter motor task development.

Several task at the same time examples:

» Multiple cognitive task.
o While people walk and think about a destination.
o While people walk and mantain a conversation.
o While people walk and search for something.

» Maintain a conversation while planning what to say.

» QOrdening the steps in a recipe while handing objects and cooking.
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3. COGNITIVE LOAD INTERFERENCE ON MOTOR PERFORMANCE

In healthy people, the cognitive load can be measured because the
performance of the primary task is not the same as when a cognitive
load in not included.

MacPherson (2019) Chatain et al (2019)

* Stroop task / Congruent and incongruent * Isometric quadriceps contraction.
reading task.

 Cognitive load can interfere with motor tasks
* An increased cognitive load in incongruent that do not need cognitive functions for its
condition associated with increased development.
articulatory coordination variability and
movement duration.
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Importance of cognitive abilities in the performance of

motor task.

" 4. Motor performance In h

people with cognitive
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4. MOTOR PERFORMANCE IN PEOPLE WITH COGNITIVE
IMPAIRMENT AND MENTAL DISORDERS

BIPOLAR DISORDERS AND MAJOR
DEPRESSION

 Cognitive impairment stable and lifelong
feature.

« Affected verbal memory, psychomotor
speed, executive functioning, visual
memory and attention

» Cognitive deficits affects social and
occupational functioning.

» Motor signs such as lower speed gait,
balance problema during gait ans sit-to
stand and los of muscle forcé.

Picture 18: Serial reaction time task

for implicit motor learning assessment.
The task from the study of Chrobak

et al.
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4. MOTOR PERFORMANCE IN PEOPLE WITH COGNITIVE
IMPAIRMENT AND MENTAL DISORDERS

SCHIZOPHRENIA

B - Devastating disorder mainly results
-] from cerebral pathology.

 Prevalence of motor symptoms
such as catatonia, neurological soft
signs, parkinsonism, involuntary
movements.

1« Poor comunication from motor
| cortex with nucleus of the basal
ganglia circuit.

: o . Poor subcircuit control movement
Y feedback.

HEPATIC DAMAGE
* Liver failure leading to hepatic

_ | * Brain impairment due to amonia

and inflammation. Generated
metabolic toxicity alter bain
functioning.

» Cognitive deterioration such as
attention deficits and mild cognitive
impairments.

* Trigger physical failty.

A | 1BY | /\M%‘E




Development of innovative training solutions in the
field of functional evaluation aimed at updating of
the curricula of health sciences schools

P Erasmus+

4. MOTOR PERFORMANCE IN PEOPLE WITH COGNITIVE
IMPAIRMENT AND MENTAL DISORDERS
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Figure 19: connections between cortical and subcortical components of the motor loop.
(Left) Circuit of Healthy subjects, (Right) Altered circuit of people with schizophrenia.

Image from Walther S. 2015.
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IMPAIRMENT AND MENTAL DISORDERS

CANCER

« Cognitive problems after
chemotherapy.

 Cognitive impairment due to celular
toxicity, reduced white matter
integrity and inflamatory reactions.

 Mild to moderate cognitive
problems.

 Cognitive problems such as motor
Impairment in activities and
fuctioning.
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Importance of cognitive abilities in the performance of
motor task.

{ 5. Dual-task assessment J
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5. DUAL-TASK ASSESSMENT

Dual-task or dual-tasking is refered as a simultaneous development of
two tasks with diffferent objectives requiring attention for their
execution.

» Proper way to assess cognitive load in a motor task.

» Assess used in older people or who suffer from motor impairment.
» Gait is the most evaluated motor gesture.
>

Gait performance as a primary task and cognitive or motor
performance as dual task using the arms.

» Assessment of patient focus attention.
o Automatical gait perform by spine or mesencephalic center.

o Gait adaptation perform by cerebral cortex area.
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5. DUAL-TASK ASSESSMENT

Primary Task: GAIT

Secondary Task:
motor task of upper
limb

Figure 20: Dual-task assessment. In this
example the primary task is the gait and the
secondary task is the manipulation of the
mobile phone. The gait assessment is
performed with a photogrammetry system
which allows register the cinematic outcomes
of the evaluation, such as gait velocity,
spatiotemporal parameters and joint angles.
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Importance of cognitive abilities in the performance of
motor task.

6. Key ideas
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6. KEY IDEAS

» The cognitive functions in the human being allow to carry out
effectively all kinds of activities, both mental, social and motor.
Within cognitive functions, executive functions are widely studied
because they allow the performance of multiple tasks efficiently
and because of their involvement in the movement.

» The evaluation of cognitive functions is traditionally mediating
scales and psychometric tests that have a subjective component
because the response observed by the evaluator or given by the
patient comes from a subjective perception. Tools such as the
eye-tracker allow us to objectify a cognitive response through the
monitoring of eye movement, identifying the pupil.
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6. KEY IDEAS

» Cognitive burden has an impact on the motor performance of
healthy people, elderly or with neurological disorders. The most
studied functions under cognitive load are gait and balance,
finding a worse performance when an additional task is
performed at the same time.

» People with diseases that implies to cognitive impairment show
motor impairment for two reasons mainly: 1) because altered
cognitive functions are involved in motor activities such as work
or driving, and 2) because, in addition to the brain abnormalities
that show cognitive damage, there are mechanisms where motor
circuits are also affected. Examples of these pathologies are
bipolar disorder, schizophrenia, chronic liver damage and
patients with cancer and chemotherapy treatment.
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6. KEY IDEAS

» The way to evaluate the cognitive load in a motor task, or vice
versa, Is through a dual-task, where the attention of the person
evaluated fluctuates between the development of the primary
task and the secondary task. The indicator of this interference is
the dual-task cost parameter, which indicates the percentage of
deterioration of the additional load to the primary task.

» The importance of biomechanical evaluation under dual
conditions is that, on the one hand, they are a functional and
habitual context for people, and on the other hand, many mental
or cognitive pathologies, in turn, cause motor damage, may
require medical attention in this domain.
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Importance of cognitive abilities in the performance of
motor task.
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