Fmprovinlgz the Aging
Experience through
Innovation & Technology

Eric Dishman

GM, Health Research & Innov, Intel
National Chair, CAST

CAST NIST Interoperability Summit
Oct 18, 2006

el



.
w

U F Ay F S I_'

_h_:._.h.

_1_ L E (I

£ 1.
Kl
FEREETINN
CHEHIRTU :
Ilg [ FIERANRE .=.
y § { | I ! 3
__q Sessapbplpadipale I R e S TR _—_
-. .r“ M .n __ i wls [} v
I b | Eaddpanigid 1t n .-w. - L]

s - I?ll.LLI
.......... _...u u_:-:._._.-._-_..—+_:_..1|..:::| -

“"m._.n_u i * . .._..._E

o ——
—
-—
--I.—-..
e

...f_

K T q __ | _
U, |
?A -1

-.-.-_.

.J.:.::..Tt:.:nh..rutt __E
¥ -. el ] | -..._ |..|nr. i .u... =
ﬂ__._.q__‘____...wu.uﬂ....

F e ——

™

i

i




Disruptive




U.S.: 300,004,982 & counting

U.S Population Growth by Age Over 100 Years
From 1950 to 2050
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Keys to avoiding crisis
Focus innovation on 4 key areas to
Improve quality of life & save costs:
1.Prevention
2.Early detection
3.Compliance/Adherence
4.Caregiver Support (professional, family)

U.S. needs cross-agency, cross-industry
commitment to accelerate innovation and
technology development for the age wave.
This i1s “Y2K + 10” as boomers begin retiring.




Center for Aging Services Tech:
Accelerate technology R&D of
systems that enable wellness,
dignity, iIndependence, choice,
& gquality of life for older adults

r ‘Ei"% »

T _ e . T
Community 500+ tech comps, providers,
universities leading national vision & agenda

e,

- Advocacy for aging/home/personal health
R&Dj; remoeyving barriers to the marketplace

Standards catalyzing standards discussions

y & -rg Jlech Pilets premoting “living labs” to test new
== [ech with aging services providers nationwide



Intel worldwide aging tech R&D

Mission: Understand, invent, & test new health and

wellness technologies by studying people/practices
across the continuum of care and across the planet

/" People &  /Practices &)\ /Prototypes\ (Proof Points\ /Platforms &)
Place Processes & ‘_ lots Products

One year study of How families cope/ Early home sensor Rsarch pilof to test New platform for
leheimer’s familiej @Ip w/ memory Ioi \ net prototype / in homes of seniors/ Q\dependent Iivingj

Worldwide study of the aging—500+ homes, 18+ countries
Dozen real-world pilots of aging-in-place technology
Funding/collaborating with universities in U.S. and Europe
Focus on chronic disease, social isolation, falls, medication



1) Technologies that help with
prevention of
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Example: preventing falls

Falls are one of the most common reasons why
older adults can no longer maintain their
Independence in their own homes!

More than 1/3" aged 65+ years fall each year

Older adults hospitalized for fall-related injuries
5X more often than for other injuries

Fall injury costs $19,440 (hosp, nursing home, ER,
home health care, but not physician services)

Total cost of all fall injuries for people age 65+ In
1994 was $27.3 billion in U.S.

By 2020, cost of falls to be $43.8 billion in U.S.

intel)

*Sources: http://www.cdc.gov/ncipe/factsheets/fallcost.htm; CDCReport: A Toolkit to Precent Senior Falls



http://www.cdc.gov/ncipc/factsheets/fallcost.htm

Early prototype: smart cane

ﬁ- Cane Demo

Calibrate

Can a walking cane wWith 2Wireless fece sensor detect
ChiangesiiraseniorsineoVemeERt=anaook for patter_nsj
12 indicatinopinstability beiore they actually fall? (inte

Actual data from OHSU prototype
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Falls & galt hardware: 3 parts

Wearable
Video Sensors i
Camera attached '[(NA ; “
1 . \W\ segments {,‘+;~,r;¢v-»-
A BN 1

7

Footfall

(intel‘)
Intel prototype fall system: testing/building with 3 universitie




2) Technologies that help with
ISease




Example: Parkinson’s

There are no real means—in the clinic or the
home—to capture Parkinson’s disease much

earlier. By the time people are diagnosed today,

15

they often have had it for years already.

1 million Americans suffer from Parkinson’s disease today
40,000 new cases diagnosed each year in U.S.
15% with Parkinson’s are diagnosed before age 50

Total cost to the Nation is estimated to exceed $5.6
billion annually

Parkinson’s drugs costs patients $2500+ each year
Therapeutic surgery costs up to $100k per patient

intel)

Source: http://www.pdf.org/AboutPD/index.cfm


http://www.pdf.org/AboutPD/index.cfm




Embed tests In everyday actions

Can we detect changes in Carl’s progression by analyzing
his keyboard usage, remote controls, even game playing?

:n I IM“JI,!JIL IJIJ |1
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Real research data and prototypes from OHSU, Intel



Intel Parkinson’s home pilot

Can we collect objective measures for Parkinson’s regularly
& accurately from patient’s home for earlier detection?

T pMomeTestng Progrem

RS
%) T el

B A PR

WSy &) e

WS e )

Intel prototype/pilot with 5 universities and foundation



3) Technologies that help with
complianc rence




Example: meds assistance

Lack of medication adherence is a fundamental
healthcare issue, rooted In behavior, that leads

to hospitalization, institutionalization, and death.

20

66%0 of patients don’t adhere to meds regimen

~125K people die each year because of non-
adherence

10% of hospital admissions are associated with
non-adherence

Hospital admissions due to non-adherence totals
$15.2 Billion

Nursing home admissions due to non-adherence
totals $31.3 Billion

Standberg, L.R., Drugs as a Reason for Nursing Home Admissions, American Health care Association Journal, 10,20 (1984).
Osterberg, L., and Blaschke, T. (2005). Adherence to medication. N. Engl. J. Med., 353, 487-497.

n | ' ’
*Sources: Compliance Packaging: A Patient Education Tool, American Pharmacy, Vol. NS29, No 2 February 1989 ( l n te






Intel CAMP pilot with seniors

How can we help people take the right pill at the right
time using technologies they are familiar with?

Wireless meds caddy Bottles w/ sensors

< 7 A N\

\Watch prempts IV prempis Phiene prompist Audior prompts Voicep,ad.gs
22 (lntel
Research pilot w/ OHSU and Pacific Retirement Services



4) Technologies to provide

caregiver suppoert, for
professio family
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Intel long-term care pilot

Live
independently
longer

Reduce burden of informal
care by caring from afar
[State, Family Caregiver]

ADLs
v'meds
xnutrition
v'hydration
v’ambulation

Services
v'bathe
v'physio

case manager
Improve reimbursement
rates, reduce manual
intervention, new revenue
streams, cost optimization
[Provider, State]

Make case load more
bearable by reducing travel,
investigation,
documentation [State]
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Intel Findings: DeSIC




Call to action: small steps

CAST Technology Consortium Legislation
Introduced June, ‘06

S. 3739 & H.R. 5906 jointly issued Iin Senate/House:
Congressionally mandated Consortium to evaluate the
potential of technologies for our aging population

Go to CAST www.agingtech.orqg
to click on an automated letter to send
to your Congressional members ASAP!



http://www.agingtech.org/
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. Disruptive demography...

6 5B peeple worldwide 1 *"ﬁﬁ SL:LB people woridW|de In
L T T
today -pl -. oy __ﬁ % 3 _._.,':.: i };ﬂ)!

&8 today it evelopeﬁl—wcrld 1.2 L,m 2 0

T

_ Less ¢ , \(,é-,._ L-' s orld 5.3B today % fema™ Libgss.developed wor

. «/ {RR#in 2050
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Global life expecﬁancy IS 65.. * To global I|fe exp:ectancy of 75!

— Developed world is 75 %

% + — 'Developed world s 82 :

i
.. 1'

672M people 60 year'_-; * Triples to 1.9B people over; 60!
— 86 million oldest ol,dﬁv ;= To 394 million oldest:old. . &'
— 42 million in developed world... — To 278 million in developed World

60 year olds account for 20% To 32% of people in developed
of people in dev world... world by the year 2050!
8% In developing world... To 20 % in developing world!

Spock from Star Trek: “Live long, and prosper.”

We are “living long” at any cost, but not always living well!



Market Data

e 260M elders — planet is aging

« 860M Chronic Disease patients, 50206 co-
morbidity

« 75-85%0 spent on chronic disease management
e 278M Worried Well

e 1596 US GDP growing to 25% ($1.5T with 1/3
waste)

* —10%0 country GDP globally, issue of national
competitiveness

« UK invests $4B to date on £12B forecast for
National Health System redesign

e 200K hospitals, 18M hospital beds
e 6000 new hospitals in China by 2010

e “Destination Surgery’” a new trend In Thai!_;ind;
- intel)
a




The Creation of PHP

A Booming Market

Worldwide:
e 860 million chronic disease patients

1 billion adults overweight

e 260 Million elders

- 75-85% of healthcare
chronic disease manag

33




Emerging tech trends will help

* Personal Health Records
— Personal, private, portable...proactive systems Empowered Residents
— Record = Content > Community > Coaching

e Converged Electronic Devices

— Medicalization of consumer electronics (diabetes phone) S “Home” Platform
— Consumerization of medical equipment (home AED)
— Every device is a computer, communication device __

* Cheap, Unobtrusive Sensors

— Data in, on, and around the body
— New data means new discoveries (behavioral markers

e Wireless Broadband

— Everyone and everywhere (South Korea example)
— Bandwidth far greater than what we know toda

e Manageable, Self-Healing Systems ;'L

T

Trends/Quality
Autodocumented

Distributed “Campus”

— IT support from a distance—no truck roll required
— Redundant, self healing systems—IT department in a c

34

Reliablity2—=
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iBracelet

Inputs:

RFID, accelerometers,
base station signal
strength

Aggregation:

Motion

Storage:

RFID, accelerometer, radio
signal strength

Wireless sensing
system in home
(Bluetooth, WiF

shake sensor

Inputs:
Accelerometers
Aggregation:
Shake thresholding

Storage: None

web/DB server
Aggregation:

activity inference, learning case mgmt
trending, visualization, View
notification Inputs: DB views
Storage:
Activity data, service
agreements
J Internet:
Internet: N — SQL queries, data
DB sync,
commands

Fi
= Ivity, schedule data

home PC

Aggregation:
activity inference,
learning, rating, cueing

family display‘.

Inputs: http, sms
Aggregation: interactive
Ul, scheduling

Storage: Client
activity/state data

client

prompter

Cell phone netwo .
i . | ts: audio, on/off
& WiFi: audio prontts, il R

controls
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Outline of this talk

Quick intro to age wave efforts: Intel, CAST, ETAC, ORCATECH
Worldwide demographics age wave = “the new old” (if not already covered)
Overview of findings from Intel 5 years of fieldwork in consumer homes
around world...7 themes

Chronic disease assistance

Caregiving assistance (usually for aging parents)

Proactivity

Personalization

Connectivity/Community

Continuity

“Bionics”/Super Me
Call out 4 focus areas with examples of how seniors/boomers are reacting
to our current in-home pilots

Prevention (either fall prevention...or encouraging 10,000 steps a day)

Early detection (Parkinson’s in home testing)

Compliance/adherence (context aware meds prompting)

Caregiver support (presence lamp)

A quick note on “Privacy” and “Payment” issues (based on CAST & Intel
focus groups with boomers)
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