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Taking Your Practice
To Task

Objectives
• Participants will be able to:
• choose appropriate evaluation tools at the level of the person, task, and environment.

A Practical, Effective Approach to Neuro PT Practice

• integrate principles of neuroplasticity into their current practice by utilizing task

LaVerene Garner, PT, DPT

• synthesize information regarding the task, person, and environment to create an

Board Certified Neurologic Clinical Specialist

oriented treatment techniques.
evidence based treatment plan.

What is a Task Oriented Approach?

Lusardi, M.M., Bowers, D.M. (2016, July 12) Motor Control, Motor Learning, and Neural Plasticity in Orthotic and Prosthetic Rehabilitation,
https://musculoskeletalkey.com/motor-control-motor-learning-and-neural-plasticity-in-orthotic-and-prosthetic-rehabilitation/

Individual Resources
• What resources does the person bring to the table that will help them
complete tasks?

• What resources might they need to develop?
• Which deficient resources can be remediated (strength training, stretching,

Task Demands
• Supine to sit
• Sit to stand
• Carrying a laundry basket to the bedroom

gait training, etc.) and which can’t (AFO, knee brace, cane, etc.)?
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Environmental Constraints on Mobility

Environmental Constraints or Supports
• How might the environment help or hinder a person’s
ability to perform these activities?

• Sit to stand
• Walking

•
•
•
•
•
•
•
•

Distance
Weight being carried
Weather

• People with mobility restrictions

(stroke, balance deficits) are less likely
to participate fully in their community.

Surface
Gait speed – crossing intersection
“Busyness of environment”
Attention demands
Self-efficacy
Shumway-Cook, A., Patla, A.E., Stewart, A., Ferrucci, L., Ciol, M.A., Guralnik, J.M. (2002) Environment Demands Associated with Community
Mobility in Older Adults with and Without Mobility Disabilities, Physical Therapy, 82(7), 670-681)

Motor Learning Stages
and Memory/Attention

What is Motor Learning?
• PROCESS that the INDIVIDUAL undergoes through exposure to different
ENVIRONMENT and practice of varied TASKS
• Cognition, Attention, and Emotional Status may affect the process
• Can help or hurt!

• Cognitive Stage

• Learning occurs through attention and effort (salience and challenge important; cortex engaged)
• Explicit (declarative memory skills) may be useful but are not required

• Associative Stage

• Requires fewer cues
• Balance between cortex, basal ganglia and cerebellum

• Autonomous Stage

• Implicit or procedural memory
• Requires less cortical processing (Basal Ganglia and Cerebellum more active)

Understanding Cognition for Motor Learning
• Explicit memory (declarative)
• Facts, Events

Understanding Cognition for Motor Learning
• Non-Declarative/Implicit Memory
• Procedural

• Hippocampus

• Skills (riding bike, walking, typing on a computer)

• Can a patient convert your education into explicit long term memory

• Requires little attention

• Ie does their brain contain the ability to do this?

Shumway-Cook, A., Woollacott, M.H. (2017) Motor Control: Translating Research Into Clinical Practice. Philadelphia, PA: Wolters Kluwer.

• Striatum and cerebellum

Shumway-Cook, A., Woollacott, M.H. (2017) Motor Control: Translating Research Into Clinical Practice. Philadelphia, PA: Wolters Kluwer.
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Psychological Factors
• Children and adolescents with h/o depression prior to a concussion are
more likely to have a symptoms > 1 mo post-concussion (Iverson, G.L.,
Gardner, A.J., et al., 2017)

• Geriatric Depression Scale – 15 score < 6 is an indicator of fall risk when
combined with physical tests and measures (Lusardi, M.M., Fritz, S., et al.,
2017)
Iverson, G.L., Gardner, A.J., Terry, D.P/., Ponsford, J.L., Skills, A.K., Broshek, D.K., Solomon, G.S. (2017) Predictors of clinical recovery from
concussion: a systematic review, British Journal of Sports medicine, 51,941-948. DOI:10.1136/bjsports-2017-097729
Lusardi, M.M., Fritz, S., Middleton, A., Allison, L., Wingood, M., Phillips, E., Criss, M., Verma, S., Osborne, J., Chui, K.K. (2017) Determine
Risk of Falls in Community Dwelling Older Adults: A Systematic Review and Meta-analysis Using Posttest Probability, Journal of Geriatric
Physical Therapy, 40, 1-36. DOI: 10.1519/JPT.0000000000000099

Who cares?
• Facilitate learning [to solve motor problems]
• Motor skills

• As therapists, we are teachers
• Important to understand how best to help our clients learn
• Motor skills or remembering HEP, etc

• Safety awareness

• We do this by intentionally designing the session to facilitate motor learning
• Set up tasks that help the patient address their body function impairments
in environments that best support their goals

Clinical Bottom Line
• As clinicians we need to understand about each patient:
• what impairments are preventing task performance
• what resources the individual has available to overcome those impairments (cognition,
self-efficacy, etc.) and

• how the environment is either supporting or impeding an individual’s ability to function
and participate

Why consider task oriented approach?

• To do that, it is imperative to understand how impairments hinder performance
• If we look only at task performance outcomes (aka function), how do we know
what is driving the person’s inability to perform said task?
• Can’t just look at function in isolation
• If we don’t consider the environment in which the task must be performed, how do
we prepare them for the real world?

Clinical Bottom Line
• It is our job to create a therapeutic experience that maximizes learning
(implicitly/explicitly/or both) and addresses:
• Deficits in body function impairments while simultaneously
• Addressing functional/task limitations
• Considering the environment in which the person needs to perform this task
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What Interventions Work

10 Principles of Neuroplasticity/Intervention
•
•
•
•
•

Use It or Lose It
Use It and Improve It
Specificity
Repetition Matters
Intensity Matters

•
•
•
•
•

Time Matters
Salience Matters
Age Matters
Transference
Interference

• Task Specific
• Sit to stand repetitions decrease the time it takes to complete the tasks and improve
symmetry with the task

• Moderate evidence to support this (Pollock, A., et al., 2014)

• Task Specific Balance
• Balance only improves within the task in which it is trained (Giboin, et al., 2015)
Pollock, A., Gray, C., Culham, E., Durward, B.R., Langhorne, P. (2014) Interventions for improving sit to stand ability
following stroke. Cochrane Database of Systematic Reviews. DOI: 10.1002/14651858.CD007232.pub4

Kleim, J.A., Jones, T.A.(2008) Principles of Experience Dependent Neural Plasticity, Journal of Speech, Language, and Hearing Research, 51(1),
S225-39)

What Interventions Work
• Sport specific core and strength training of baseball players improves
throwing velocity (Palmer, T., et al, 2015)

Giboin, L.S., Gruber, M., Kramer, A. (2015) Task-specificity of balance training. Human Movement Science, 44, 22-31.

Case #1
• A 72 y/o female is referred to your clinic 2 weeks after a R total knee
replacement. She reports increased R knee pain, decreased ability to
ambulate long distances, and decreased ability to get up and down out of
chair. She is currently ambulating with a walker and reports that prior to
surgery she only used a cane to walk long distances due to knee pain.

Palmer, T., Uhl, T.L., Howell, D., Hewett, T.E., Viele, K., Mattacola, C.G. (2015) Sport-Specific
Training Targeting the Proximal Segments and Throwing Velocity in Collegiate Throwing Athletes,
50(6), 567-577. doi:10.4085/1062-6040-50.1.05

Case #1
• What tests and measures could be used at the level of
• Person
• Task
• Environment

Lusardi, M.M., Fritz, S., Middleton, A., Allison, L., et al. (2017) Determining Risk of Falls in Community Dwelling Older Adults: A Systematic Review and MetaAnalysis Using Post-test Probability, Journal of Geriatric Physical Therapy, 40(1), 1-36.
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Case #1
• Intervention

Case #2
• A 67 y/o female presents to inpatient rehab with a diagnosis of a R CVA
with L hemiparesis. Her goal is to return home without assistance.

• Person

• Person

• Task

• 2/5 L ankle DF strength; 2/5 L hamstring strength, 3/5 L quad strength; 3/5 L hip flexor;

• Environment

L UE: 2/5 t/o L UE wrist extensors, shoulder abduction, elbow flexion, wrist extension

• Sensation and proprioception intact in B UE/LE dermatomes
• What other person based tests and measures might you want to include?
• What task based tests and measures might you want to include?
• What environmental/participation activities might you want to include?

New information
• 6 minute walk: 456 ft with a single point cane and AFO with supervision/
verbal cues for safety due to L hemi-neglect.

•
•
•
•

Cognitive Testing
Mini Cog
• Two parts
• Clock drawing

10 m walk (gait speed): 0.9 m/s
Berg Balance Score: 40/56
Activities-Specific Balance Confidence Scale: 54%
Sit to stand: Able to perform sit to stand with supervision but preferentially
utilizes L LE > R LE

What interventions might you choose?
• Person
• Task
• Environment

• Recall

• The person was able to recall 3/3
items but her clock looked like
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Possible Interventions
• Task Specific
• Sit to stand repetitions decrease the time it takes to complete the tasks and improve
symmetry with the task

• Moderate evidence to support this

Sit to Stand
• What does the task require?
• How can the task be modified to facilitate equal weight-bearing?
• How can the environment be modified?

Pollock, A., Gray, C., Culham, E., Durward, B.R., Langhorne, P. (2014) Interventions for improving sit to stand
ability following stroke. Cochrane Database of Systematic Reviews. DOI: 10.1002/14651858.CD007232.pub4

Robotic Assisted Gait
• https://www.youtube.com/watch?v=KWLgfP2ndes
• Best for people who need assistance to walk at start of
intervention

Body Weight Supported Treadmill Training +/Treadmill Training
• https://www.youtube.com/watch?v=ieRovfMKQ00
• Why it’s good?
• Task specific

• Best in first three months after stroke

• Salient

• If 7 stroke patients are treated with this modality, 1 of those seven will

• Might decreases interference (risk of developing bad habits during gait)

have avoided being dependent in gait

• Allows a stroke survivor to get in approx. 1000 steps in 2 min vs 50 to 60

• Should be performed with other PT intervention as well

in a 20 min gait session over ground

Mehrholz, J., Thomas, S., B., Werner, C., Kugler, J., Pohl, M., Elsner, B. (2017) Electromechanical-assisted training for walking after stroke.
Cochrane Database of Systemic Reviews. DOI: 10.1002/14651858.CD006185.pub4.

Merholz, J., Thomas, S., Elsner, B. (2017) Treadmill training and body weight support for walking
after stroke. Cochrane Database of Systematic Reviews. DOI: 10.1002/14651858.CD002840.pub4

BWSTT/Treadmill Training
• Other considerations . . .
• Is it functional?
• Is it specific?

BWSTT/Treadmill Training
• What does the meta-analysis say?
• Statistically significant improvements were seen in gait speed and endurance, however,
these improvements were not clinically relevant

Merholz, et al., 2017
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Evidence Based Practice and ITE

Treating neglect
• Cognitive rehab might help but further research needs to be
completed.
• Usually Speech or OT will address this formally, however, we can set up
interventions that help them practice compensatory measures learned in
Speech or OT

Bowen, A., Hazelton, C., Pollock, A., Lincoln, N.B. (2013) Cognitive Rehabilitation for spatial neglect
following stroke. Cochrane database of systematic reviews. DOI: 10.1002/14651858.CD003586
Lusardi, M.M., Bowers, 2016. Link for EBP: http://guides.lib.usf.edu/ebp

Case #3
Neglect Task Specific

• A 17 y/o male high school football player (wide receiver) presents to an outpatient
orthopedic clinic after sustaining a concussion 2 weeks ago during football practice.
He is reporting neck pain, headaches, and dizziness. Specifically he reports
decreased balance when running and trying to turn his head and increased dizziness
and headache with running fast or long distance.
• Person based tests and measures?
• Task based tests and measures?
• Environmental based tests and measures?

What does this task require?

Dizziness Handicap Inventory (DHI)
• Self-assessment
• Physical, emotional, functional components

• Individuals rate symptoms related to how limited they are in reading,
concentrating, schoolwork
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Oculomotor Findings (person)

C-spine findings (person)

UPMC Vestibular/Ocular Motor Screening (VOMS) for Concussion

•
•
•
•
•
•
•
•

UE/LE myotome strength: WFL
UE/LE dermatomes: WFL
Clonus/Babinski/Hoffman’s testing all negative
Coordination testing WFL

VOMS Test Item:

NT

Headache

0-10

Dizziness

0-10

Nausea 0-10

Fogginess

0-10 Total

X

0

0

0

0

0

1

0

0

0

1

1

0

0

0

1

1

0

0

0

1

4

2

0

0

6

4

4

0

1

9

5

5

0

2

12

5

5

0

2

12

1. Smooth Pursuits

Normal eye movements

2. Saccades - Horizontal

Normal eye movements

3. Saccades - Vertical

Ligamentous and Combined motion testing negative
Cervical AROM: Flexion and extension: normal; R rotation: 75%; L rotation: 75%
Cervical flexion strength: 4/5; Cervical extension strength: 4+/5
JPE and hourglass tracing abnormal

Comments

BASELINE SYMPTOMS

Normal eye movements

4. Convergence (Near Point in
cm)

Avg 3 trials: 8 cm

5. VOR - Horizontal
6. VOR - Vertical
7. Visual Motion Sensitivity

VOMS Analysis:

Balance Findings (task)
• Posturography results: Composite score: 45/100
•
•
•
•
•
•

Condition 1: scores mildly below normal all 3 trials
Condition 2: scores mildly below normal all 3 trials
Condition 3: scores moderately below normal all 3 trials

Exertional Testing Findings (Task)
• Treadmill Test: Able to complete 5 min at 3% incline at 3.3 mph prior to
onset of symptoms
• HR: 115 bpm at onset of symptoms

Condition 4: scores moderately below normal all 3 trials
Condition 5: fall first trial; moderately below normal last two trials
Condition 6: fall first two trials: moderately below normal third trial

• Functional Gait Assessment: 26/30 (Decreased stability with ambulation with horizontal
and vertical head turns (2/3 each), ambulation bwd (2/3), ambulation with EC (2/3)

Treatment Plan
• Person (Impairment based)
• Task (Function based)
• Environment

Cervical/Vestibular Rehab
• Impairment based intervention of the vestibular system (adaptation,
habituation, oculomotor, CRM) etc along with cervical rehab (including JPE,
c-spine strengthening, manual therapy) in conjunction with graded return to
activity returned to people to activity leads to about 4x greater chance of
individual returning to play in 8 weeks.

Schneider, K.J., Meeuwisse, W.H., Nettel-Aguirre, A., Barlow, K., Boyd, L., Kang, J., Emery, C.A. (2014) Cervicovestibular rehabilitation in
sport-related concussion: a randomized controlled trial, British Journal of Sports Medicine, 48, 1294-1298, doi: 10.1136/bjsports-2013-093267
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Clinical Bottom Line
• As clinicians we need to understand about each patient:
• what impairments are preventing task performance
• Which can be remediated?
• Which require substitution/compensation/extrinsic assist?

• what resources the individual has available to overcome those impairments (cognition –
implicit or explicit, self-efficacy, etc.)

• how the environment is either supporting or impeding an individual’s ability to function
and participate

www.cdc.gov/HEADSUP

Clinical Bottom Line
• It is our job to create a therapeutic experience that maximizes learning
(implicitly/explicitly/or both) and addresses:
• Deficits in body function impairments while simultaneously
• Addressing functional/task limitations
• Considering the environment in which the person needs to perform this task
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