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Introduction
• Information Communication Technology (ICT) 

• Telecommunications products, wireless technologies, 
technology interfaces, computer systems, software, and 
networks [1] 

• ICT is emerging as a focus area within healthcare

• Older adults are underrepresented in terms of 
technological advancement

• Older adults are adopting new technology [2]

• 2014 Pew study found that 59% use the Internet, 78% 
have a cell phone, 62% have a computer, 22% 
smartphone, 25% a tablet [3]
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Gaitbox - Background
• Gait speed is already a clinically used measure [4]

• Referred to as the 6th vital sign [4]

• Gait speed is a strong predictor of functional status & 
survival for older adults [5]

• JAMA publication showed that age, sex, and gait speed 
was as accurate at predicting life expectancy as other 
clinically relevant measures [6]

• Shown that a reduction of 0.10 m/s in walking speed 
is associated with a 12% decrease in life expectancy 
for older adults [6]
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Operation & Features
• Compact device that measures walking speed automatically 

• Built off of an Arduino Uno microcontroller

• IR sensor is used to measure distances up to 40 meters 
(Garmin LIDAR-Lite V3 Laser Ranging Module)
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• Operation includes turning 
on the device, pressing the 
reset switch, waiting for the 
ready light, and instructing 
the subject to walk

• Walking speed is displayed 
on an LCD screen for 
recording  

• Total fabrication cost under 
$200 USD



Results and Discussion
• Validation study demonstrated that velocities 

measured by devices (Gaitbox and Sprint System) were 
highly correlated (0.995). The Gaitbox was well 
correlated to human times (0.966)

• Velocities measured by the devices were highly 
reliable

• Future testing will evaluate the accuracy of the device 
over both the 4m and 10m NIH walk tests in older 
adults and populations of people with disabilities

• Device will be modified to activate via Bluetooth & 
continuously record data for at home use
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One Thing Straight - Background
• Individuals with Parkinson’s Disease (PD) can have 

postural instability [7] & decreased postural awareness 
[8]

• People with PD often have forward or flexed posture

• Flexed posture can lead to dangerous conditions, such 
as falls [7]

• With cueing individuals with PD can correct their 
posture [9]

• Repetitive cueing is required and people with PD can 
habituate to static cues
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Operation & Features
• 1TS is an iOS application + microcontroller based 

sensor to track postural position

• Mbient Labs MetaMotion C [10] with Bluetooth 
connectivity (~$80)

• Variety of cues:  Discrete tones and vibrations used

• User customization of sensitivity & notification 
frequency 

• Product differentiation:

• Specifically designed for people with PD

• Discrete notifications sent to user’s phone

• Small, easily concealed wearable

• Data logging & sharing capabilities 
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Results and Discussion
• Initial deployment is still being used by original 

user

• App distinguishes between sitting and standing 
postural changes

• Distinguishes between reaching for an object vs. 
incorrect posture by looking for an incorrect 
posture for more than 20 seconds

• Beta version of new interface under development

• Future testing planned with a larger cohort of 
individuals with PD

• Several clinicians have expressed interest in 
system for use with other clinical populations
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Conclusions
• Projects developed specifically to be used with older 

adult populations

• Focus on low-cost, readily available, and easy to use 
components

• As the U.S. ages, increased development for older 
adults is increasingly important 

• If designed with them in mind, older adults will accept 
new technology
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Safe@Night - Background
• Nighttime wandering, or elopement is a potential 

behavior of individuals with cognitive disabilities or 
age-related decline, such as autism or dementia

• A survey in Pediatrics found that for 1200 families 
with children on the autism spectrum 49% noted their 
child had attempted to elope at least once after the 
age of four [11]

• A similar survey for those with dementia found that 
(small sample size) the prevalence of wandering is 
over 40% [12]

• Wandering can be dangerous to the individual and 
causes added stress to caretakers
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Operation & Features

• Developed an alpha prototype 
of a monitoring and notification 
system

• Arduino based devices with 
sensors and communication 
protocols to monitor individuals 
at night

• System uses sensor data to 
monitor and provide auditory 
and visual cues to return to bed

• Stand-alone devices that 
communicate to track the user’s 
movement
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Results and Discussion
• The system has been designed specifically to be 

modular so that they can be used in a variety of 
settings

• i.e. assistive living facility, with family, in 
independent settings

• Reworking communication protocols 

• Current iteration uses Zigbee protocols

• Currently in discussions with a local company to 
partner on future development
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