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Abstract

Background and Purpose: Falls are a major healthcare concern in individuals with Alzheimer
Disease (AD) and their caregivers. Vestibular impairment is a known risk factor for falls, and
individuals with AD have been shown to have an increased prevalence of vestibular loss compared
to age-matched controls. Vestibular physical therapy (VPT) is effective in improving balance and
reducing fall risk in cognitively-intact persons with vestibular impairment. However, the
effectiveness of VPT in improving balance and reducing falls in individuals with AD who have
vestibular loss has never been explored.

Summary of Key Points: In this article, we apply prevailing ideas about rehabilitation and
motor learning in individuals with cognitive impairment (IwCl) to VPT.

Recommendations for Clinical Practice: We propose a modification of current evidence-
based VPT protocols for IwClI using the Strength-Based theoretical framework that emphasizes the
motor learning abilities of IwCl. Additionally, we highlight the importance of establishing an
excellent rapport with IwCl, and present key strategies for optimizing the therapeutic relationship.
In ongoing work, we are assessing the efficacy of this modified VPT protocol in IwCl to improve
balance and reduce falls.

Background:

By the year 2050, it is projected that approximately 14 million Americans will be living with
Alzheimer Disease (AD).! Individuals with AD have increased falls compared to cognitively
intact older adults.23 Falls for patients with AD are devastating with increased rates of hip
fracture, caregiver burden, and mortality compared to persons without AD.# Fall prevention
is recommended for patients with AD and exercise programs have shown capability of
improving balance and reducing fall risk for patients with AD.5>-8
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Vestibular loss is known to occur with healthy aging.®10 Recent evidence indicates that
patients with AD have an increased prevalence of vestibular loss compared to age-matched
controls.1! The mechanism explaining increased vestibular loss in AD is unknown, but given
that the vestibular system has inputs to the hippocampus, the temporo-parietal junction,
insular cortex, and the anterior dorsal thalamus, which are degraded in AD, a causal
relationship is speculated.12 Vestibular information conveyed to cortical centers is involved
in spatial cognitive skills such as spatial memory and spatial navigation, which are often
impaired in AD.13.14 \estibular physical therapy (VPT) is effective in improving balance
and reducing fall risk in individuals with vestibular loss including older adults.1>-17
Although half of individuals with mild-moderate AD have vestibular losslt, VPT is typically
not offered to patients with AD. Underdiagnosis of vestibular loss and assumptions that
cognitive impairment (CI) will prevent motor learning and limit compliance to therapy may
deter rehabilitation efforts.

In this article, we propose that VPT can be successfully delivered to patients with AD and
the broader population of individuals with cognitive impairment (IwCl), by using
rehabilitation and motor learning strategies that are optimally effective in this population. Of
note, IwCl includes individuals with mild cognitive impairment, as well as individuals with
both AD and non-AD related dementia (e.g. vascular dementia). We adapt the Strength-
Based theoretical model, which leverages an IwCl’s abilities, and present a comprehensive
framework within which to deliver VVPT to this population. Additionally, we highlight the
importance of establishing an excellent therapeutic relationship with the patient. We present
nine key strategies to optimize communication and engagement. The goal of this article is to
provide a theoretical and practical guide to modify VPT to enhance active participation and
effectiveness for IwCl.

A clinical practice guideline (CPG) for VPT for peripheral vestibular hypofunction has been
published by the American Physical Therapy Association Neurology Section!®. Gaze
stabilization, habituation, balance, and walking for endurance are presented in the CPG as
the four core exercise components of VPT. The CPG does not address Cl and we determined
that different strategies might be needed for each of the four core interventions proposed
within the CPG.

We used principles of the Strength-Based theoretical model to modify interventions
recommended in the VPT CPG. The Strength-Based Approach was initially developed by
social workers for use in individuals with mental illness with the intent to emphasize each
individual’s strengths instead of focusing on addressing the pathology.18 The Strength-Based
Approach focuses on an individual’s unique skills, preferences, and available support
resources to promote resilience during the training process.19:20 The Strength-Based
Approach has been successfully applied in a motor learning context. A recent study
demonstrated that a functional exercise program using this framework improved strength,
balance, and gait speed outcomes in individuals with dementia.> We apply the Strength-
Based model to guide therapists in recognizing, understanding, and exploiting the motor
learning and relationship capabilities of IwCl in the context of VPT.
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Implications for Practice:

Strategies to enhance motor learning in vestibular physical therapy for cognitive impairment
are provided in Table 1 with clinical examples of how the typical exercise components of
VPT (gaze stabilization, balance, habituation, and walking for endurance) might be modified
and considered prior to, during, and following VPT.

Pre-practice motor learning strategies

Using specificity of training that mimics real-life environments is important for IwCl as it
can foster patient comfort within their own home and add salience to the training. Simulated
environments could be considered if this is not feasible. Perceptual and sensory priming may
add meaning and familiarity to VPT.

Within-practice motor learning strategies

The use of procedural / implicit learning rather than declarative / explicit learning, supports
the concept of “learning by doing.” Clinicians should strategically design tasks and
environments that elicit the desired motor response in IwClI, whose procedural memory
systems tend to be better preserved than their declarative memory systems.?1-23 Salient
functional tasks are known to promote learning in general,24 and the use of meaningful tasks
for IwCl is particularly effective?>26. Errorless learning has been shown to be effective in
training IwCl to complete meaningful daily tasks.2’~2? Anticipating and minimizing errors
with the effective use of cues and gestures is important to avoid errant motor strategies that
may be unsafe, ineffective, or inefficient. Extrapolating from the cognitive rehabilitation
literature, 2730 we pose that avoiding errors is important, because when an (IwClI) practices
an activity in a flawed manner, the faulty strategy may become their default motor plan for
the task

Completing whole task training may minimize patient confusion and optimize engagement
with meaningful tasks. For balance and endurance tasks, the /evel of challenge and intensity
should not be under-dosed, while during the gaze stabilization and habituation tasks we
believe it might be important not to over tax the patient. Increased rest breaks may be
necessary for IwCl during gaze stabilization and habituation exercise because of mental
fatigue that often accompanies vestibular disorders.3! Visual scales of balance challenge and
intensity are being investigated in cognitively intact persons and whether this would be
appropriate for persons with AD remains to be investigated. During VPT the clinician
should observe for signs and symptoms of mental fatigue (e.g., eye squinting or closure;
facial tension; neck/body guarding). Previous neurorehabilitation investigations have yielded
successful results using the challenge point framework (CPF), which manipulates practice
conditions to modify task difficulty by considering the skill of the learner and the difficulty
of the task.32:33 Improvements in walking balance for people with stroke and in goal-
directed upper extremity movements in people with Parkinson Disease resulted following
interventions that incorporated CPF.33:34
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Post-practice motor learning strategy

Psychosocial support is associated with increased engagement and participation for the
IwCl1.3536 Encouraging caregivers to reinforce motor learning strategies during functional
mobility may be useful. Caregivers should also be educated on strategies to prevent falls
given safety awareness deficits in IwC1.37:38 Additionally, the caregiver should be educated
on the possibility that the gaze stabilization and habituation exercises may provoke adverse
symptoms (dizziness, nausea, headache). Caregivers should be mindful of verbal reports and
non-verbal signs of discomfort and/or agitation so that appropriate modifications can be
made.39-44

Optimizing the therapeutic relationship is known to be critical when working with IwCl in
order to improve outcomes.*? Strategies to optimize the relationship have been previously
proposed; we have distilled this literature into nine core communication and relationship
strategies that should be incorporated into VPT (Figure 1). These include: establishing a
personal connection, showing empathy, smiling, being clear and direct, using gestures,
cueing with brevity and consistency, allowing for slowed response, making exercises
meaningful and relevant, and establishing therapy routines.46

To establish a personal connection, the clinician should invest time in learning the patient’s
personal and social history.4” During the therapy session, the clinician can refer to the
patient’s family members or pets by name and use conversation that draws upon the
uniqueness of the patient (e.g., “I know how much you love the symphony. | watched a
documentary on Mozart this weekend!”). Showing empathy will further build rapport and
develop trust with the patient (e.g., verbally acknowledge fearful or distressed situations,
provide reassurance, and / or make necessary modifications).484% When speaking to the
patient, the clinician should position themselves at eye level, smile during conversation, and
use clear and direct commands (e.g., speak slowly, maintain eye contact; and keep it simple).
5051 Ejevation of intonation at the end of a sentence transforms a statement or command
into a question in the mind of the IwCl. This can be confusing. A confident and direct tone
eliminates this confusion. Use of gestures and demonstrations (e.g., slow hand movement
downward to illustrate controlled eccentric lowering for stand to sit) may help in eliciting a
desired activity®2-53,

Verbal cues should be brief (e.g., use as few words as needed) and consistent (e.g., “nod yes
used throughout 30 second gaze stabilization exercise).>* The IwCI may require increased
response timeto complete the motor task following the command.>® The feedback provided
to the patient should be encouraging and motivating (e.g., “great work!”, “you can do it!”).

To make exercises meaningful and relevant the clinician should incorporate salient and
joyful topics into the VPT session (e.g., pictures of pets, family members, or sports logos for
gaze stabilization targets). The use of external motivation for rewards for the patient, such as
a visual representation reflecting their progress or participation during VPT (e.g., chart
recognizing achievements, stickers to represent success) may be motivating.>6 PT’s should
utilize positive social reinforcement, as this has been shown to encourage IwCl,>” while
being conscious of not infantilizing the patient.>8
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It is important to establish consistent therapy routines whereby the patient works with the
same therapist, at the same location, and at the same time of day.>® Learning in IwCl is
facilitated by the use of constant (versus variable) and blocked (versus random) practice
schedules.?6:41 The VPT session should occur at a time when the patient is rested to enhance
participation.

Summary:

In this article, we propose a theoretical and practical guide for VPT in IwCl which integrates
a Strength-Based Approach to facilitate motor learning and establishing a strong therapeutic
relationship. Studies suggest that IwCl have the capability to make functional improvement
with rehabilitation efforts®%-62, and have the ability to develop motor memory of tasks25,
even in the absence of cognitive memory of training and/or practice. Additionally, a recent
study reported that among patients with unilateral vestibular hypofunction, even those with
mild CI benefitted from VPT.63

The modifications presented are based on training principles that have effectively induced
motor learning in IwCl; however, further studies are need to evaluate the efficacy of this
theoretically-based modification of VPT on balance and fall outcomes, as well as self-
perceived outcomes related to balance confidence, dizziness handicap, and motion
sensitivity in lwCl.64

Vestibular loss occurs with normal aging and VPT is known to effectively improve balance
and decrease fall risk in older adults with vestibular deficits. Vestibular loss appears to be
more prevalent in older adults with AD, though VPT is typically not recommended for this
population. VPT might be an important way to improve balance, decrease falls, decrease
health care costs, and decrease caregiver burden for IwCl. We provide a theoretical and
practical guide for VPT in IwCl, and in ongoing work are evaluating the efficacy of this
modified VPT protocol in IwCI.
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ESTABLISH A PERSONAL SMILE! BE CLEAR & DIRECT
CONNECTION
i memmmﬁen [We'nstanm:he)eexeruses.]
# make you more ¢ t

USE GESTURES &
DEMONSTRATION

MAKE EXERCISES
MEANINGFUL &
RELEVANT

[ Look at Whiskers. |
Nod “YES* ?

ESTABLISH THERAPY
ROUTINES

\Welcome back to PT!

Today, we are going to
g0 through those same
exercses...

ALLOW FOR SLOWED
RESPONSE

5-10 second delay is not uncommon.

SHOW EMPATHY

You seem nenvous...you're
safe. Your husband will be
back soon.

Figurel.
Core communication and relationship strategies to incorporate into vestibular physical

therapy: A quick reference guide for clinicians.
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