INTERACTIVE, DATA-INFORMED CARE.

ENGAGING AND TRACKING PATIENTS' ADHERENCE
LIES WITHIN THE POWERS OF MUSIC AND MOVEMENT.

WHAT IS IT Sound Health™ is a digital health platform created by Point
Motion Inc. for providers. The Sound Health™ platform helps therapists
engage patients with neurodegenerative conditions.Through insightful
dashboards accessed remotely, therapists monitor their patients'
adherence and performance over time.
HOW IT WORKS Through markerless motion capture technology and
computer vision, patients access therapeutic activities from any
camera-enabled device. Therapists monitor patients’ performance over
time through dashboards and automated data collection on their
interactions.

OBJECTIVE

BACKED BY RESEACH

Discuss the relevance of music and
movement-monitored activities in the
life of a patient with a neurological
condition, this paper focuses
specifically on patients with Parkinson's
disease .

STANFORD California, - The research
team showed that music engages the
areas of the brain involved with paying
attention, making predictions and
updating events in memory.

INTRODUCTION
Most people think about our senses to be Sight (Vision), Hearing (Auditory), Smell
(Olfactory), Taste (Gustatory), and Touch (Tactile). Two equally important senses
not often discussed are Vestibular (Movement) and Proprioception (Body
position). Movement is fundamental for humans; it gives us physical strength and
improves cardiovascular circulation, but movement also helps us learn and
remember. Physical activity is known to enhance our coordination, concentration,
and overall mental well-being. Without the vestibular and proprioception senses,
we face problems of balance and coordination that affect body movements.
With the relevance of movement disorders related to neurological conditions, we
provide a perspective on a technology solution designed to engage and monitor
populations with neurological conditions like Parkinson’s Disease.
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MUSIC + MOVEMENT

HEALTH DATA ANALYTICS

RHYTHM IN MUSIC :

When looking at all the precision data brought in so many fields, we can see the
current and future value it will bring into healthcare and overall populations'
health. Health data analytics is simply the analysis of patient data using
quantitative and qualitative measures to enable the exploration of trends and
patterns over time — to transform data into accurate, consistent, actionable, and
timely information.

It is important to notice that rhythm can exist without a melody, but melodies don’t
exist without a rhythm. Rhythm is a music pattern (there are also pitch patterns and
timbre patterns). Looking into human development, rhythm is used since early
childhood to facilitate sensory processing, which explains why musical learning
games have been encouraged—to facilitate memory and learning.

RHYTHM IN MOVEMENT:
Rhythm is also the basis of dance. Rhythmic movement activities in general require
coordination of movement in time—those include skipping, marching, bending, and
aerobics set to music, etc.

NEURODEGENERATIVE CONDITIONS
Aging is the primary risk factor for most neurodegenerative diseases. The
estimated growth of persons aged 65 and older in the U.S is doubling from 52M
in 2018 to 95M in 2060. Such an increase in the aging population will have an
exponential impact on neurological diseases, diagnosis, and treatment. The truth
is that 4 in 10 Americans suffer from two or more chronic diseases.
Parkinson’s Disease (PD) alone will reach 1.2 M by 2030, which is more than
multiple sclerosis, muscular dystrophy, and amyotrophic lateral sclerosis
combined.
The prevalence of PD calls for a way to monitor this population's health,
performance, and engagement throughout their journey.

The Sound Health™ platform solution allows healthcare providers (movement
disorders neurologists, physical therapists, occupational therapists, speechlanguage pathologists,...) to monitor their patients' adherence and performance
over time. It enables them to coordinate care, personalize patients' care plans and
motivating activities based on the patient's condition, interests, mental and
psychological states etc.

NEUROMUSCULAR PERFORMANCE
AND MOTOR CONTROL:
Neuromuscular performance can be defined as the ability of the neuromuscular
system to functionally control and drive movements while using sensory
feedback, coordination, motor drive, and energy (Faude et al., 2017). Particularly
for PD patients, research shows that staying physically active is healthy, and
helps them maintain mobility, balance, and activities of daily living (ADL).

COGNITION AND EMOTION:
Cognition and emotion have traditionally been perceived as opposites and related
respectively to thinking and feeling. Modern research shows that we cannot
separate the two as one doesn't exist without the other. Emotion actually has a
noticeable impact on cognitive processes such as attention, memory, learning
ability, reasoning, etc...

The therapist can access an overall view of their patients or decide to get to a
more granular level of specific patient performance, on a specific session, and
specific activity (the above figure shows a Sit-to-Stand activity example). The
therapist accesses dynamic dashboards that give insights relevant to the duration
of the activity, achievement ratio, reaction time over time, etc. Through metrics
such as average reaction time, therapists are able to be more proactive about
predicting trends of many behavioral and motor control patterns i.e. balance and
fall prevention, or seasonal depression that causes mobility limitation.

OTHER APPLICATIONS
Music and movement are extremely important for overall development. When
used together they improve strength and stamina, hand-eye coordination, and
reinforce directional and spatial concepts. These improvements validate our
application as beneficial for the aging population, adults going through poststroke rehab as well as Alzheimer's and Dementia patients. We also clearly see
great benefits and outcomes in the pediatric space with children with special
needs such as Autism and ADHD.

CONCLUSION
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We are familiar with music as sensory information that our brains decode and
vibe to: we call that dancing to the music. At Point Motion, we patented
technologies (Artificial intelligence, motion capture software, computer visionbased technology) that have the opposite mechanism: movement that
generates music. The cause-effect created through actions (body movement or
stillness) beget sounds (music, auditory feedback). Research has shown that
music engages the areas of the brain involved with paying attention and making
predictions. Applying it to patients with movement disorders has a great impact
on their engagement and motivation, as well as helping them work on different
tasks (single task or dual-task) including memory, sequencing, neuromuscular
training, improved proprioception etc.
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