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The Looming Crisis of Care

59 million age 65+

Cost of care???

Potential caregivers:
Women aged 25-44***

$35K-$62K/year ALF
2014**

2015 2020 2025 2030
* Source: Marcus and Millichap2013 Research

** Source: SeniorHomes - highest in Northeast states *** Source: Healthcare for Healthcare Workers
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Sensors




Sensors

Attached to environment, passive

Wearable

Attached to person, requires compliance

Double duty from outside sources

S8, WBSVER, LREnlER,  sESielews
E b o o 87y o
Y [ o%s Sl o
X . H
LET) u . o r]

o e 2'e H

R ——

e



2017-82-22 11:42:48.406547 L5267 56




bt sbenbhcarinattssccntBansnalas

Sensors

O

Wasrable
i s s ot

-

P4 AM
Sensor App
Motion

Acceleration X = 0.002

Acceleration Y = -0.013

Acceleration Z = -0.001

Rotation X (pitch) = 1.466

Rotation Y (roll) = -0.750

Rotation Z (yaw) = 0.398
Location

Latitude: 46.731
Longitude: -117.170
Altitude: 743.002

Sensors started
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Movement
Location

Physiological
readings

Device usage
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Sensors: Behavior Markers

Mobility Exercise Sleep Activity
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Exercise

Movement
Location

Activities
Sleep

Physiological
readings

Socialization

Circadian rhythm

Device usage



Assessment




Assessment
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Assessment:

Mobility

> Sustained auditory attention
:> One-leg standing

——) Fall risk

> Stroke recovery
:> Gait assessment

:> Tremor

11 healthy, 4 MCI
11 0A,4PD, 12 YA

15 nonfallers, 19 fallers

25 subjects with chronic stroke
2 adults

10 adults with tremor

Scripted
Scripted

1 week

3-6 months
15 months
Scripted

r=0.66
Differ among floor types

Turns slower with more
steps for fallers (p=.04)

N/A
AlC=255.63
82%

Median: 15



Assessment: Mood

Duration

E==) Social anxiety

E==) Predict emotion
E==) Detect social interaction

B> Loneliness

Subjects

54 college students
50 young adults

2 homes

16 older adults

2 weeks
Scripted

1..4 weeks

1..8 months

Findings
85% accuracy
p=.006

precision=.64
recall=0.96

r=0.48

Median: 33 (25)



Assessment: Function

Subjects
mmm) RBANS, TUG 18 older adults
‘ Dementia / Healthy 179 adults
Diagnosis
MCI / Healthy 68 older adults
diagnosis
- Driving behavior 28 older adults
‘ Healthy, MCIl, PD/No-MCI, 84 older adults
PD/MCI

Duration

2..8 years

Scripted

12 weeks

6 months

Scripted

Findings

RBANS, 72% accuracy
TUG, 76% accuracy

AUC=0.94

AUC=0.72

p<.05
AUC=0.97

Median: 68 (25)



ment: Function

Target Subjects Duration Findings
- AMPS, KATZ 13 older adults 1 year AMPS, MAE=0.32
KATZ, MAE=1.19
- IADL change 29 older adults >2 years Accuracy=0.88
’v 4 .J ]

i

Median: 21 (18)



Behavior

markers

Movement
Location
Physiological
readings
Device usage

Exercise
Activities

Sleep
Socialization
Circadian rhythm

Mobility
Mood
Cognition
Function
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Prevention and
Intervention




ntions: Medicine
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Interventions: Medicine

Median: 17



Project
Adaptive Home

MavHome

Interventions:
Home
Automation

Automation
Lights, HVAC

Lights, devices
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Behavior
markers

Movement
Location
Physiological
readings
Device usage

Exercise
Activities

Sleep
Socialization
Circadian rhythm

Mobility
Mood
Cognition
Function

Adherence
Prompts
Automation
Anomaly
detection
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Adapt to

) Cahﬂg Up new settings

Longitudinal

Sample Realism
Sample  giversity
’ I
t e

Clinical Valic atic
" Scale, ti

Ground
truth Changing
technology Multiple
moving Brittle
parts

No silver
bullet



Bias and Fairness

Apple Card algorithm sparks gender bias
allegations against Goldman Sachs

COMPUTING

Racial Bias Found in a Major
Health Care Risk Algorithm

When a Computer Program
Keeps You in Jail
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Pﬂvacy and Securi



Technology Adoption




Conclusions




