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Identify signs of cognitive dysfunction based on patient
behavioral and functional presentation.

Integrate knowledge of cognitive deficits into treatment
interventions for an individual with a TBI.

Develop strategies and treatment interventions to maximize
outcomes related to functional mobility and cognitive deficits.
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What Does it Take To Balance? To Walk?

* Muscle strength

* Muscle endurance

* Range of motion

* Sensation

« Cardiopulmonary function

* Visual/perceptual awareness

ATTENTION - ENVIRONMENTAL AWARENESS — EXECUTIVE FUNCTIONING

Bancroft
NeuroRehab
Rebound * Recover « Reconnect




What is Executive Function?

Processes that help us regulate and adapt behavior to act efficiently
o Attention

o Cognitive inhibition

o Memory

o Cognitive flexibility / set shifting
o Fluency
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Neuromuscular Control of Balance

Ankle strategies
« Hip strategies
- Stepping strategies
- Protective/rescue strategies

Visual
Vestibular
Somatosensory
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How Does Cognition Impact Mobility?

- Impaired attentional resources

- Executive dysfunction (complex problem solving, abstract reasoning,
divided/alternating/sustained attention)
o In community dwelling older adults executive dysfunction
= Doubled the risk of future falls
= Increased risk of serious injury by 40% (Montero-Odasso 2018, Tinetti 1988)
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The Impact of Cognition on Falls and
Mobility

- Individuals with moderate to severe cognitive impairment present with
higher prevalence of falls

o Annual incidence ~70% (twice the rate of cognitiVetieidr¢asiozrdilts)
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The Impact of Cognition on Falls and
Mobility

- Gait impairments and falls are more prevalent in those with dementia
than normal cognitive aging
o This increases with severity of cognitive impairment

- mTBlI (Alsalaheen 2016)

o 65% of adolescents (median 46 d post concussion) presented with at least 1 cognitive
domain deficit

o Cog scores correlated to lower ABC and clinical performance measures
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The Impact of Emotions on Function
and Mobility

- Feelings of anxiety or emotional distress effect:
o Attention
o Executive functioning

... Leading to increased risk for falls
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Assessment of cognition, mood and behavior: diagnostic interview
and standardized measures

Documents cognitive functioning in relation to normative sample of
similar age, education and ethnicity

Neuropsychological data are compared with known patterns of
brain functioning as related to neurologic injury, illness, or
neurodevelopmental disorders

Provides written report that includes diagnoses and treatment
recommendations for client, physician, and other members of
treatment team
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Cognitive Deficits Are Only Seen in
Neuro Clinics....

WRONG!

Consider your patient who comes in for rehab following his
rotator cuff repair. He can’t remember his home exercises.
The Teenager who attends therapy after her concussion. She is

distracted by others in the room.
The patient who is in cardiac rehab who can’t recall what his

precautions are.

Cognitive deficits are not unique to neuro services or clinics!
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Case Examples
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55 y/o college educated gentleman s/p severe TBI 12 years ago following
an assault. Currently residing in a community residential program in an
apartment setting

Bilateral temporal bone fx

Hemorrhage: B temporal lobe, L thalamic, B scattered SAH
Subdural hygroma R frontal lobe

Axonal injury L parietal lobe

PMHXx:
o Exposure to combat during USMC service
o Limited social support outside of residential setting
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Difficulty with community activities (attributes to environmental and
social factors)

Social isolation, avoidance behaviors
Impaired endurance

Impaired balance — unilateral stance, compliant surfaces, vision
compromised

Impaired gait speed and quality >WC-> uses rollator functionally
Impaired carryover of strategies
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Neuropsychological Evaluation 2019

« Stable compared to 2017
- Estimated average premorbid intellectual abilities

« Strengths
o Expressive language
o Immediate and delayed visual memory
o Financial knowledge
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Neuropsychological Evaluation 2019

« Weaknesses:

o Comprehension of complex verbal information

o Processing speed

o Sustained and divided attention

o Verbal memory

o Executive functioning (abstract thinking, cognitive flexibility)
 Poor frustration tolerance/emotional reactivity

« Symptoms of anxiety & anger
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How Do Neuropsychology Data
Compare To Observations?

 Intact expressive language can mask cognitive difficulties
- Distractibility, poor divided attention, slowed processing speed
o Quickly overwhelmed in busy environments
o Temper outbursts when overwhelmed
- Difficulty incorporating new information into action/behaviors
o Continues to share thoughts, regardless of input from therapist
o Agrees to recommendations/instruction but has limited implementation
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Share information in brief segments

Ask client to repeat information

Create written document with client summarizing conversation
Review recommendations multiple times across multiple domains
Provide rest breaks with gradual increase in cognitive demands
Implement anxiety management strategies
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Seek input from neuropsychology to adapt their recs to PT interventions
Provide structure of expectations within sessions
Review patients personal stated goals

Point out differences in function when the person is on vs off task
o Emphasizes need for team collaboration/communication

Progress environment from quiet to more busy
Educate family or staff so they can understand behaviors

EADS

Y\ Bancroft
NeuroRehab



Executive dysfunction and anxiety hinder him from achieving his
maximum potential
Critical to get “buy in” from client to help him take risks

Environmental modifications address attention and executive function
difficulties and provide support to emotional reactivity and reduce anxiety

Team collaboration to support client with carryover and practice
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Review of
Concepts &
Strategies
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- Observation of performance is paramount
o Consider the physical AND cognitive demands of task
o Multiple variable may influence performance
- Integrate knowledge of medical condition, examination
and performance
o Often, not “just their personality” or “just being stubborn”
o Research indicates that therapists under-detect cognitive
deficits (Blackwood 2017)
- Develop a hypothesis and systematically assess it

o How does performance change if task is changed?
= Instructions/cues, complexity, environment
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Observed Behaviors

Possible Etiology/Deficits

Repeating him/herself

Memory, auditory processing

Difficulty answering questions (esp medical or complex)

Comprehension, processing, memory

Difficulty staying on topic of conversation

Working memory, divided attention

Poor attendance to therapy

Planning/organization, prospective memory, insight

“Non-compliance” with home ex.
program/recommendations

Comprehension, planning, organization, memory, initiation,
insight, generalization
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Application: Training Beyond the
Clinic
 Consider the structure of the clinic compared to home/community
« Consider the role of care providers
o Cuing/prompts

= How does the presence of the therapist influence performance?
= Do family members realize how much help they are providing?

o ”Supervision”
= Why is this needed? What is precluding “Mod I” performance?
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Generalization from the clinic to other environments
o Therapist can start with structured practice to improve
performance
= Need to move towards variable practice to improve learning
Telehealth can be utilized to train outside of the clinic setting
Therapist will need to facilitate generalization to other
situations/environments
= Specific activities to be performed
= Environmental or task set-up

= Family/care supports can monitor & report back to therapist re.
performance

= Education to family/care supports about specific tasks AND general
principles
O (Cannot foresee or practice every scenario)
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Clinical Resources

Occupational therapists
Speech therapists
Neuropsychologists
Neurologist

- Screening/evaluation tools
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« A single test or observation is not enough to gain a full appreciation of the
clients cognitive & physical function
o Inconsistencies are common
o Cognitive deficits often emerge with repeated interactions or exposures

- A patient may only have one therapist and it’s important for the therapist
to understand how cognition and mood impact functioning and alerts the
team
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Clinical Take Home

* Be aware that the movement you are seeing may be a result of more than
just the muscles!

EADS .--__‘ )
\ Bancroft
NeuroRehab



Alsalaheen, Bara A., et al. "Relationship between cognitive assessment and balance measures in adolescents
referred for vestibular physical therapy after concussion." Clinical journal of sport medicine: official journal of the
Canadian Academy of Sport Medicine 26.1 (2016): 46.

Blackwood, Jennifer, and Alison Martin. "Screening for cognitive impairment as a part of falls risk assessment in
physical therapist practice." Journal of geriatric physical therapy 40.4 (2017): 197-203.

Bloem, Bastiaan R., et al. "The “posture second” strategy: a review of wrong priorities in Parkinson's disease."
Journal of the neurological sciences 248.1-2 (2006): 196-204.

Diez-Cirarda, M., Ibarretxe-Bilbao, N., Pena, J, & Ojeda, N. (2018). Neurorehabilitation in Parkinson’s Disease: A
critical review of cognitive rehabilitation effects on cognition and brain. Neural Plasticity, 1-12.

Duchesne, C., et al. "Enhancing both motor and cognitive functioning in Parkinson’s disease: aerobic exercise as a
rehabilitative intervention." Brain and cognition 99 (2015): 68-77.

Ferrazoli, D., Ortelli, P., Zivi, |., Cian, V., Urso, E., Ghilardi, M.F., Maestri, R., & Frazzitta, G. (2018). Efficacy of
intensive multidisciplinary rehabilitation in Parkinson’s disease: a randomised controlled study. Journal of
Neurology, Neurosurgery & Psychiatry (89), 828-835.

EADS

Y\ Bancroft
NeuroRehab



Fritz, Nora E., Fern M. Cheek, and Deborah S. Nichols-Larsen. "Motor-cognitive dual-task training in neurologic
disorders: a systematic review." Journal of neurologic physical therapy: JNPT 39.3 (2015): 142.

Kleim, Jeffrey A., and Theresa A. Jones. "Principles of experience-dependent neural plasticity: implications for
rehabilitation after brain damage." Journal of speech, language, and hearing research (2008).

McCulloch, Karen. "Attention and dual-task conditions: physical therapy implications for individuals with acquired
brain injury." Journal of Neurologic Physical Therapy 31.3 (2007): 104-118.

McGarity, S, Brenner, LA, & Corrigan, JD (2019). Traumatic Brain Injury in Handbook of Rehabilitation Psychology,
Third Edition. (L.A. Brenner, S.A. Reid-Arndt, T.R. Elliott, R.G. Frank, & B. Caplan, Eds) American Psychological
Association: Washington, DC.

Montero-Odasso, Manuel, and Mark Speechley. "Falls in cognitively impaired older adults: implications for risk
assessment and prevention." Journal of the American Geriatrics Society 66.2 (2018): 367-375.

Montero-Odasso, Manuel, et al. "Consensus on shared measures of mobility and cognition: from the Canadian
Consortium on Neurodegeneration in Aging (CCNA)." The Journals of Gerontology: Series A 74.6 (2018): 897-909.

Newell, Karl M. "Motor skill acquisition." Annual review of psychology 42.1 (1991): 213-237.

Petzinger, Giselle M., et al. "Exercise-enhanced neuroplasticity targeting motor and cognitive circuitry in
Parkinson's disease." The Lancet Neurology 12.7 (2013): 716-726.

EADS

Y\ Bancroft
NeuroRehab



Rabinovici, Gil D., Melanie L. Stephens, and Katherine L. Possin. "Executive dysfunction." CONTINUUM: Lifelong
Learning in Neurology 21.3 Behavioral Neurology and Neuropsychiatry (2015): 646.

Rasmussen, Line Jee Hartmann, et al. "Association of neurocognitive and physical function with gait speed in
midlife." JAMA network open 2.10 (2019): e1913123-e1913123.

Roebuck-Spencer, T., & Sherer, M. (2018) Moderate and Severe Traumatic Brain Injury. In Textbook of Clinical
Neuropsychology, 2" Edition (J.E. Morgan & J.H. Ricker, Eds.) Routledge: New York.

Salazar, R.D., Ren, X,, Ellis, T.D., Toraif, N., Barthelemy, O.J., Neargarder, S., Cronin-Golomb, A. (2017). Dual tasking
in Parkinson’s Disease: Cognitive consequences while walking. Neuropsychology (31), 613-623.

Tinetti ME, Speechley M, Ginter SF. Risk factors for falls among elderly persons living in the community. N Engl J
Med 1988;319:1701-1707.

Troster, A.l., Garrett, R. (2018) Parkinson’s Disease and other movement disorders. In Textbook of Clinical
Neuropsychology, 2" Edition (J.E. Morgan & J.H. Ricker, Eds.) Routledge: New York.

eADS ; i
Y\ Bancroft
NeuroRehab



Dave
Bancroft NeuroRehab
Canine-Assisted Therapy Dog

Thank You!
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