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Reynolds Risk Score

By: Brian Naughton

The Reynolds Risk Score will calculate a 10-year risk for heart-attack using information » Discuss this feature
including cholesterol and blood pressure. » Send feedback

For full details, see httpwww.reynoldsriskscore.orgifag.aspx

The method is designed for healthy individuals without diabetes, and is most applicable for individuals between the ages of 30 and 70.
Far those values that you do not know, we estimate a value using your age, sex, and genotype. This data comes from the NHANES study.
Systolic blood pressure is the higher of the two numbers usually reported (eg 120080 means 120 systolic, and 80 diastolic.)

Use genetic data from: | Ronald Galloway ?]

Sex: @ male () female
Current smoker: ()yes @ no
Either parent had a heart attack before age 60: () yes @ no
Age: 49.0
Systolic blood pressure (mmHg):
Total cholesterol (mg/dL): :--’-'—-'-.‘frwc-'ua'-'ﬂg +71.36 due to Ronald's genetics)
High density lipoprotein (HDL) cholesterol (mg/dL): T.‘fnciud-’ﬂg +4.1 due fo Ronald's genetics)

High-sensitivity C-reactive protein (hsCRP) (mg/L): 6.12

( Calculate Reynolds Risk Score )

Results:
According to the Reynolds Risk Score method, Ronald Galloway's risk of a heart attack over the next
ten years is 3.485%.

If this individual reduced total cholesterol by 40 points, their estimated ten-year risk of a heart attack would be 2 841%.

If this individual reduced systolic blood pressure by 20 points, their estimated ten-year risk of a heart attack would be 2 269%.

According to a 2009 paper in the Journal of the American Medical Association, healthy lifestyle habits (normal body weight, not smoking,
regular exercise, moderate alcohol intake, consumption of breakfast cereals, and consumption of fruits and vegetables) were associated
with a significantly lower risk of heart failure in men.
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Snore Reports A

June 17 Mon Snore Score 48
June 16 Sun Snore Score 34
June 4 Tue Snore Score 19
June 3 Mon Snore Score 21
May 29 Wed Snore Score 14
April 30 Tue Snore Score 76
April 29 Mon Snore Score 92
April 28 Sun Snore Score 24

April 24 Wed Snore Score 25

March 28 Thu Snore Score 129
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The Data-Driven Hospital:
How Artificial Intelligence,
Genomics,
and Predictive Medicine
Will Change Your
Organization
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Infe

Deduce or conc[;le (information)
from evidence and reasoning
rather than from explicit
statements



BIG DATA



BIG PROMISE



BIG PROBLEMS



BIG BLACK SWAN



THE

BLACK SWAN

| mpaect of the
HIGHLY IMPROBARBLE

Nassim Nicholas Taleb




Almost all
conseduential events
IN history come from

the unexpected



Event has appeared by complete
surprise.

Event has a major impact.

Event is ‘explained' by human hindsight
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World War 1
Computer
Internet






Things we know we
Know



Things we know we
don’t know



Things we don’t know
we don’t know



We learn facts and
scorn the abstract



History doesn’t crawil...



It jJumps



Home Profile Find Peq

5 rongalloway

The Drink Fairy just visited my hotel
room in Bozeman, Montana. Triple Jim




ALJAZEERA

Suicide sparked Tunisia revolution

Tunisia's political upheaval began after a frustrated young man set himself on fire in protest.
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The Japanese Nuclear
Commission had the
following goals set In

2003:



The mean value of acute fatality risk by radiation
exposure resultant from an accident of a nuclear
Installation to individuals of the public, who live in
the vicinity of the site boundary of the nuclear
Installation, should not exceed the probability of
about 1x1076 per year (that is , at least 1 per
million years)".



Policy designed 8
years ago....



Investors split over nuclear future

By Ruth Sullivan
Published: March 27 2011 13:24 | Last updated: March 27 2011 13:24

Radiation leaks from Japan's Fukushima nuclear plant, following the recent
earthquake and tsunami, have cast a shadow over the global nuclear industry,
causing governments to rethink their energy policies.

Germany has temporarily closed a third of its nuclear power plants and China,
which has ambitious nuclear power expansion plans, is reviewing approval for
future roll-out. Other countries are still digesting events before taking action.

But what is the effect of Japan's nuclear ~ EDITOR'S CHOICE

damage on energy investment views'? As yet Sovereign wealth fund assets
the full extent of the crisis is unclear but rise to 54,000bn - Mar-08
opinion in the investment community is divided Prospect of ECB interest rate
over whether countries will continue to rely rise divides investors - Mar-07
heavily on uranium to provide energy for Opec members rush te raise oil
reactors, shift to coal and gas or to alternative N

energy sources such as wind or solar. Insider trading or legitimate
' analysis? - Mar-06
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Huge anti-nuclear protests hit the
streets
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Godfrey Hounsfield










craigslist

post to classifieds

my account

search craigslist

| for sale <[ » |

event calendar
S MTWTF 8§
23 24 25 26 27 28 29
3031 1|2 3 4 5
& 7 8 9 101112
13 14 15 16 17 18 19

help, fag, abuse, legal
avoid scams & fraud
personal safety tips
terms of use
privacy policy
system status

about craigslist
craigslistis hiring in sf
craigslist open source
craigslist blog

best-of-craigslist

community

activities lost+found
artists musicians
childcare local news

general politics
groups  rideshare
pets volunteers
events  classes
personals

strictly platonic
women seek women
women seeking men
men seeking women
men seeking men
misc romance
casual encounters
missed connections
rants and raves

discussion forums

adopt haiku philos
apple  health photo
arts help p.0.C.
atheist history  politics
autos  housing psych

beauty jobs queer

bikes  jokes recover
celebs kKink religion
comp  legal romance

crafts  linux science
diet mdm spirit
divorce manners sporis

e - P

augusta W

housing

apts fhousing
rooms / shared
sublets ftemporary
housing wanted
housing swap
vacation rentals
parking / storage
office f commercial
real estate for sale

for sale
antigues  appliances
baby+kid arts+crafts
barter atv/utv/sno
bikes auto parts
boats beauty+hith
books cars+trucks
business cdsfdvdivhs
computer cell phones
free clothes+acc
furniture  collectibles
general electronics
household farm+garden
jewelry garage sale
materials heavy equip
rvs+camp  motorcycles
sporting music instr
tickets photo+video
tools toys+games
wanted video gaming

services

T T T R

jobs

accounting+finance
admin / office
arch /engineering
art /media / design
biotech / science
business / mgmt
customer service
education

food /bev Mhosp
general labor
government
human resources
internet engineers
legal / paralegal
manufacturing
marketing /pr/ad
medical / health
nonprofit sector
real estate

retail /wholesale
sales /biz dev
salon /spa /fitness
security

skilled trade / craft
software fga /dba
systems /network
technical support
transport

tv /ilm /video
web /info design
writing /editing
[ETC]

[ part-time |

nearby cl

albany
asheville
athens
atlanta
auburn
augusta
boone
brunswick
charleston
charlotte
chattanooga
columbia
columbus
fayetteville
florence
greensboro
greenville
hickory
hilton head
jacksonville
knoxville
lake city
macon
myrtle beach
northwest ga
savannah
statesboro
tri-cities
valdosta
winston-salem

us cities

us states



Tablet Shipments =
Surpassed Deskiop PCs & Notebooks in Q4:12, < 3 Years from Intro

Global PC (Desktop / Notebook) and Tablet Shipments by Quarter
Q1:95-Q1:13
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Businesses are
transforming into DATA
businesses with Black
Swan results
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LIFE INSURANCE

600
MB



1960°

ANTER/ICAN AIRLINES
SABRE

Reservation System by IBM

807
MB






1980°

CITICORPO

450
GB




1990-

WALMART WALMART

WE SELL
FFFFF S8

WAL MART 1iai\‘lKﬁI..-MART

1992 - 2008 2008 sélo en EEUU
WALXMART Walmart

180
1B







What does WalMart
do?



All WalMart does Is
eliminate waste
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SHRINKAGE



SCALE



Wal-Mart I1s not a store



Wal-Mart i1s an I.T. Company




Hospitals &
WalMart

Both deal with lots of
people
Both have lots of interacting
departments
Both use/have lots of
products

Both have to optimize
space















SCALE



swing ha
« Hand-sewn crepe Interlor...

pinstrip
« Hand-sewn crepe Interior
« Made |...

+ High-gloss finish with sculpted fixtur

+ Hand-knit velvet intericr

$1,195.00

Availability:

Online
Out of Stock Online

Mot Sold In Stores

$895.00

Availability:

Online
Out of Stock Online

old In Stores

$1,599.00

Availability:

Online
Out of Stock Online

Mot Sold In Stores

$1,799.00

Availability:
Online

Mot Sold In Stores
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Target's baby coupons
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Infe

Deduce or conc[;le (information)
from evidence and reasoning
rather than from explicit
statements



2010°

100
PB
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Infe

Deduce or conc[;le (information)
from evidence and reasoning
rather than from explicit
statements
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MONEYBALL

JONAH HILL PHILIP SEYMOUR HOFFMAN
BASED ON A TRUE STORY







Hospitals are becoming I.T.
Institutions
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Your New Health Care System ),

New Government

. Parasiag Peisanag] Oﬂu.lull

Farnivarsant s Haadilh Taass & Messtary Fesas
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Tormst Funsll
.m-np.-u- = Swientind
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Expanded Governmant
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Tate Terrilnry with
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Private
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New Relationships
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Summary Service Line Report -- Pediatric Cardiac Care (Q1--Current Year)

#i
H::pc-rr.lng Cases

24%
My Service Line 1 6410
B3%

Comparison 1

#

Malig. ﬁ

H n
IC oy rie:

W

Episodic
Chron
Complex
C o et

Surgical

% Excass Days

ALOS '-..‘ ALOS QO/E Ratio Expected LOS CMIALOS ‘\ Total Excess Days

M Sarvhie Line _ 41
0.8 |

Comparison 1 25
C 10 20 1] 10 20 ] 204 1 G0 BOO

1] 20 4 i y
30-Day Readmissions ICD9 Coded Mortalities Mortality O/E Charge Distribution
Cumpllcatluns Distribution
cal e Line pmparison 1

} @ Cl Lower Mortality CI Upper
Wy Lomedraon o i ;o (1R |] - Beundary OF Ralio Boundary
DriHIes ] Other — 9% 90%
s g Imaging I 18% 1A%
- Lab B 1

My Service
Liirne L
Pharmacy B 6%
e Chmnical §
L 6 4 Supply | 1%
Unmapped

Comparison 1




Personalized medicine. Per-patient prediction and
analytically enhanced diagnosis drives individual
clinical treatment decisions

Hospital administration. Analytics detects and recoups
loss due to fraud and waste

Healthcare marketing. From medical suppliers to
nealthcare screening service providers, the
performance of industry enterprises hinges on
analytically targeted marketing

Other applications include predicting per-patient
disease progression, mortality risk, availability of
clinical trial participants, consumer prescription
adherence, and more




Predictiv
e
Medicine



a2y United States Patent
Spiegel et al.

US 8,615,473 B2
Dec. 24, 2013

(10) Patent No.:
45) Date of Patent:

(34) METHOD AND SYSTEM FOR
ANTICIPATORY PACKAGE SHIPPING

(75) Inventors: Joel R. Spiegel, Woodinville, WA (US):
Michael 1. McKenna, Bellevue, WA
(US); Girish S. Lakshman, Issaquah.
WA (US); Paul G. Nordstrom, Seattle,
WA (US)

Assignee: Amazon Technologies, Inc.. Reno, NV
(US)

Notice:  Subject to any disclaimer, the term of this

patent is extended or adjusted under 35

U.S.C. 154(b) by 0 days.

Appl. No.: 13/594,195

(56) References Cited
US. PATENT DOCUMENTS

6,055,520 A 2000 Heiden et al.
6.394.354 Bl 52002 Wilz et al.
6,827,273 2004 Wilz et al.
6,994,253 2006 Miller et al.
7,006,989 212006 Bezos et al.
7,130,803 1002006 Couch et al.
7,222,081 5/2007 Sone
7,610,224 102009 Spiegel
7,664,653 2/2010 Dearing
8.086,546 1272011 Spiegel et al.
2001/0037316 / 11/2001 Shiloh

(Continued)

FOREIGN PATENT DOCUMENTS

2002109263 4/2002
3/2

2003067645 003




A method and system for anticipatory package
shipping are disclosed. According to one embodiment,
a method may include packaging one or more items as
a package for eventual shipment to a delivery address,
selecting a destination geographical area to which to
ship the package, shipping the package to the
destination geographical area without completely
specifying the delivery address at time of shipment,
and while the package is in transit, completely
specifying the delivery address for the package.




They ship It to you
before you order It.



Doubling Of Medical Knowledge

1750 - 1900: 150 years
1900 - 1950: 50 years
1950 - 1960: 10 years
1960 - 2009: 5 years

2020 - Every /3 Days



Exponential Growth
Of Medical Knowledge



Increased Computing
Power



Art Of Medicine



Science Of Medicine



[0 May 1, Successful Applications of Customer Analytics, Philadelphia,
PA, USA.

May 1-2, Gaming Analytics Innovation Summit, Reshaping the Industry
with Data Insight. San Francisco, CA, USA.

May 1-2, Sentiment Analysis Innovation, Leverage Social Signhals to
Business Advantage. San Francisco, CA, USA.

May 1-2, Social Media & Web Analytics Innovation, Simplify Digital
Analytics. San Francisco, CA, USA.

May 7-9, PASS Business Analytics Conference. San Jose, CA.

[IEd May 8-9, DataEDGE, Are you and your organization taking
advantage of the opportunities created by today's flood of new data?
Berkeley, CA, USA.

May 12-15, eMetrics. Toronto, Canada.

May 12-15, Predictive Analytics World. Toronto, Canada.

May 13-16, PAKDD-2014: The 18th Pacific-Asia Conference on
Knowledge Discovery and Data Mining. Taiwan.

May 14-15, Predictive Analytics Innovation Summit, Fostering Innovation

in Predictive Analytics, London, UK.

May 14-15, Big Data Innovation Summit, With Big Data Comes Big
Responsibility, London, UK.

May 14-15, Big Data & Analytics in Healthcare, Improve Qutcomes with
Big Data, Philadelphia, PA, USA.

[Ed May 19-21, The Future of Consumer Intelligence, The
Convergence of Technology, Social & Marketing Sciences, and the
Humanization of Data, Universal City, CA. Reqgister with code
FOCH4KDNUGGETS & Save 20% off the standard rates.

May 21-22, Chief Data Officer Summit, Creating a Data-Driven Culture
to Drive Success. San Francisco, CA, USA.

May 21-22, Business Analytics Innovation Summit, Gain Insights, Drive
Business Planning. Chicago, IL, USA.

May 21-22, Business Intelligence Innovation Summit, Delivering Bottom
Line Impact Through Innovative Business Intelligence. Chicago, IL, USA.
May 22-23, Open Data Innovation. Turning Raw Data Into Actionable
Intelligence. Boston, MA, USA.

May 27-31, The Second IEEE/ASE International Conference on Big Data
Science and Computing. Stanford, CA, USA.




/\ =
/ —
-

N ? 4

The unit is still operational,
Dave, but it will fail within
seventy two hours.



Big Data & Analytics In
Healthcare

‘Improve Outcomes with Big Data’
° Raquest an wvitation @ Dawnikboad Brochure
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SEMANTICS
+ DATA ANALYSIS



How Semantic Web Works

Leia Organa

_m Brother of/Sister of

- | e

Father of

Anakin Skywalker

omeworid of &g

| Han Solo i

Former owner of

Homeworld of

Lando Calrissian

Home of

2006 HowStulfWorks
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Browse
Instant

Friends &
Community

DVD Sale
$5.99

Movies
You'll &

Suggestions (387)  Suggestions by Genre <

Not Interested

L 2 2 8 &

Not Interested

-t

enre

FOREIGN SUGGESTIONS (139)

Sequins

Because you enjoyed:
Under the Sand

Blue

The Memory of a Killer

Sawdust and Tinsel

Because you enjoyed:

e Tats

2001: A Space Odyssey

A

All About Eve

lypse Now

The Deluge

- \\' »
[§

-
\4
X B

' & & & &

Not Interested

L 2 2 8 &

Not Interested

The Deluge (2-Disc
Series)

Because you enjoyed:

The Decalogue (3-Disc

Series)
The Third Man

Where Eagles Dare

Zelary

Because you enjoyed:
Das Boot

Red

Dirty Pretty Things

' 2 2 & &

Not Interested

Add

W W W I

Not Interested

Rate Movies Rate Genres Movies You've Rated (409)

Jean de Florette /
Manon of the Spring

Because you enjoyed:
All About Eve
Chinatown

Sense and Sensibility

Woman in the Dunes




Metcalfe's Law




Explore flu trends - United States

We've found that certain search terms are good indicators of flu activity. Google Flu Trends uses
aggregated Google search data to estimate flu activity. Learn more »

MNational
-

Intense

High

L O
Minimal

Jul Aug Sep Ot MNow Jec Jan Feh Mar Apr May Jun

States | Cities (Experimental)




United States > Minnesota

Intense

High

Moderate

Minimal




Google Flu Trends: Grossly misleading or misunderstood science?

Get short URL

Heuters / Jessica Rinaldi




Autosuggest skewed
models, turned big data Into
small data

Chrome File Edit View History Bookmarks

BT Coogle Flu Trends: Gros:

e C f S what does the flu feel like

Q, what does the flu feel like - Google Sea

-000le |-
(J'D' {jlt- “, what does the flu

Q, what does the flu shot do

Q, what does the flu do




The technical criticism of Google Flu
Trends Is that It Is not using a broader
array of data analysis tools.

Indeed, the analysis shows that
combining Google Flu Trends with
C.D.C. data, and applying a few
tweaking techniques, works best. “The
mash-up Is the way to go,” Mr. Lazer
said.




The query can be formulated as
*How many patients experienced
side effects while taking

?patient_name ?encounter_date
W

foaf:name trans:dateOfEncounter

trans:patient trans:workingDiagnosis
?diagnosis

trans:reportedSymptoms
trans:prescribedTo

trans:genericName ?prescription_end

indivo:prescribedOn

| ?prescription_start I

?drug_name
S —




Outbreaks monitored with Facebook

Relaxnews
Tuesday, 18 May 2010 — SHARE & PRINT

The web and social networking has gotten a
bad rep lately from research proving it ups
anxiety, likelihood of obesity and the latest
privacy battle between Facebook executives
and users. However social scientists have
found a novel way to use social networking to
map contagious outbreaks.

MNicholas A. Christakis, MD, PhD, MPH, an
internist, social scientist and professor of
medical sociology, medicine, and sociology at
Harvard Medical School and the Harvard
Faculty of Arts and Sciences, and James H.
Fowler, a political scientist specializing Iin
social networks and professor of political
science at the University of California, San
Diego, collaborated on a research project that
analyzed "friends"” to determine flu outbreaks
(both seasonal and swine) at Harvard in 2009.

The study according to the May 14 print edition
of The Economist, a global current events
magazine, has been submitted to Proceedings
of the National Academy of Sciences for
publication. It is currently available for
download via arVix.org, a research online
database linked to Cornell University Library.

The researchers monitored 744 Harvard
students by identifying random individuals and
selecting their three most popular friends and

= EMAIL AA TEXTSIZE

DIEGO CERVO




This plot shows a time series of our inferences for the flu-score in the region of England & Wales based on

geolocated . We compare them using the Mean Absolute Error (MAE) metric with official flu rates
provided by the (HPA).

Twitter Flu-Score vs. HPA Flu Rate for England & Wales

— Flu score prediction (tralning) L bound

200
175
150
125
100
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Follows rules In
problem solving.
lterates. Learns.



Has the capacity to
address problems of
training, expertise,
fatigue, and cognitive
bias.



Watson




IBM Watson Finally Graduates Medical

School

Partnership with Memorial Sloan-Kettering Cancer Center suggests IBM's supercomputer is ready to

help oncologists manage their most challenging cases.

@ Comment | PaulCerrato | October 23,2012 09:07 AM

It's been more than a year since IBM's Watson computer appeared on
Jeopardy and defeated several of the game show's top champions. Since
then the supercomputer has been furiously "studying” the healthcare
literature in the hope that it can beat a far more hideous enemy: the 400-
plus biomolecular puzzles we collectively refer to as cancer.

A recent presentation by Martin Kohn, IEM's chief medical scientist, and
Pat Skarulis, CIO at New York's Memorial Sloan-Kettering Cancer Center,
suggests Watson's up to the challenge.

During last week's Digital Health Conference, sponsored by the New York
eHealth Collaborative, Kohn and Skarulis outlined an impressive initiative
their two organizations have embarked upon to use Watson "in the
trenches" to treat oncology patients at Sloan-Kettering. Kohn outlined
some of the basics of the project.

He was quick to point out that the supercomputer isn't just a "search
engine on steroids," or even a massive database. It relies on parallel
probabilistic algorithms to analyze millions of pages of unstructured text in
patient records and the medical literature to locate the most relevant
answers to diagnostic and treatment-related questions.

IW 500: 10 Healthcare IT
Innovators
(click image for larger view and

Feb = Ts =10 s Ta Lt 1|
101 S..-..-:S..-_.'r.-,




It relies on parallel probabilistic
algorithms to analyze millions of
pages of unstructured text in patient
records and the medical literature to
locate the most relevant answers to
diagnostic and treatment-related
guestions.




90% of the world's
data has been created
In the last two years,
and 80% of that data Is
unstructured.



Watson Is capable of
reading 65 million
pages of text per

second



Artificial Intelligence in Medicine

Volume 53, Issue 2, October 2011, Pages 73-81

A Markov decision process approach to multi-category patient
scheduling in a diagnostic facility

Yasin Gocgun® & &4, B Brian W, Bresnahan®, Archis Ghate®, Martin L. Gunn®




Artificial Intelligence in Medicine

Volume 53, Issue 2, October 2011, Pages 127-138

Non-invasive estimate of blood glucose and blood pressure from
a photoplethysmograph by means of machine learning
techniques

Enric Monte-Moreno & i



Artificial Intelligence in Medicine

Volume 53, Issue 2, October 2011, Pages 119-125

Classification of cancer cell death with spectral dimensionality
reduction and generalized eigenvalues
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Your Money & Life




Half of doctors to use medical apps in 2012
By: Chris Gullo | Nov 16, 2011 445 332 | share | 144

Tags: CompTIA | medical apps adoption | mHealth metrics | physician smartphone adoption | wireless health
metrics |

More than 50 percent of physicians use a smartphone for work purposes,
according to a new study by IT industry association CompTIA. CompTIA's
“Third Annual Healthcare IT Insights and Opportunities” study consisted
of anline surveys of 350 doctors, dentists and other healthcare providers
or administrators, along with executives at 400 1T firms that work in
healthcare IT. The association conducted the surveys over the summer.

Noteworthy metrics from the surveys include:

25 percent of healthcare providers surveyed use tablets at their
practice, while another 21 percent expect to do 50 in the next twelve
months.

STAT Chasbbutescd

38 percent of physicians with smartphones use medical apps apps
on a daily basis, with that number increasing to 50 percent in the
next twelve months.

Twao-thirds said implementing or improving their use of mobhile
technologies is a high or mid-level priority in the next 12 months.

Almost one-third of providers use their smartphones or tablets to access EMR/EHR systems,
with 20 percent expecting to start within the next year.

Some 38 percent of healthcare providers said they have a comprehensive EMR system in place
and 17 percent have a partial system or module.

Only 14 percent of healthcare professionals actively follow news and trends in telemedicine,
while 37 percent expressed little interest in the topic.

Telemedicine offers the greatest benefits for continuing medical education (61 percent),
specialist referral services (44 percent) and patient consultations (37 percent).

Ten percent intend to use video conferencing with patients in the next twelve months.



Unregulated health apps used as “standby
stethoscopes”

By: Brian Dolan | Sep 27, 2012 [ 0El 44 Sl 24 @ share |6

Tags: Azumio | Instant Heart Eate | iPhone medical apps | pulse oximeters | pulse oximetry | smartphone

health apps | SVT |

In July a television company

that produces news segments

and feeds them to local

network news stations across

the country came to interview

me at MobiHealthNews

headquarters in Cambridge,

MA. They asked me to demo a

few medical devices and

companion apps, including a

connected blood pressure

cuff, a WiFi-enabled weight

scale, a skin scan application

and a variety of other ones

that didn't make the final cut.

| was only involved in the _
interview on-site, but they “
had mentioned plans to find Click to watch the segment from CBS Boston
at least one person (other

than me) in the area that used these apps in their daily life.
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Access RN's

Urgent Care / ER >

Search for nearby emergoncy care

ID Card >

View and share you moember info

CJ Account Balances >

View HRA, FSA or HSA balances

Benefit Amounts

Deductibio and out-of-pockot status

O




Healthcare Cloud




Medical Misdiagnosis

age adolescent (13-16yrs) &

gender O female o male
travel P 2
history merica, No

'Recurring fever

Persistent joint pain

{D add a clinical feature

Get checklist
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Track Vaccines
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MedSpeak
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Have you noticed swe'ling of your
hands or Wrists? |



Asthma Management

il 10:22 AM

MEDICATION MEDICATION

(Unscheduled)

CUNN= B oM

HOME JOURMAL SETTINGS REMINDERS RESCLUE




Submit Billing Codes

il AT&T = 12:25 PM

Take Picture

Record Audio

Select Practice
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History New Bill Upload Queus Logout



Healthcare Shopping

$15-563
Jones, Patrick J., MD

Cardiology, Cardiology - Cardiovascular...
Palo Alto (25 miles)

Q0000 You PAY: $30

Rooney, Kevin A., MD

Cardiology, Cardiology - Cardiovascular...
Lafayette (18 miles)

VOOV YOU PAY: $15

Courville, Ronald C., MD

Cardiology, Cardiology - Cardiovascular...

Fremont (12 miles)

VOV YOU PAY: $45

Dobbs, Jay P., MBBS, MD

Cardiology, Cardiology - Cardiovascular...
San Jose (24 miles)

UL LA YOU PAY: $63




Patient Interaction
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EHR’s are expensive
and a pain In the butt



Why EMR’s Are
Really Important



PATIENT




Scheduling System



Billing System



Patient Records
System



They can be a force
for good



Meaningful Use



PRIVACY
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An EMR will usually contain
a name, address, Social
Security Number, date of

birth, prescription
iInformation, medical history,
and possibly a picture of a

driver’s license.



Patients with recent birth or
death events would be
perfect candidates for

identity theft as no one Is
usually monitoring their
credit.



8 Million Patient Records Stolen From Virginia State Database, Held F¢|

Ransom
By Chns Walters on May 5, 2008 8:48 PM

ATTENTION VIRGINIA

I have vour shit! In *my* possession, right now, are 8,257,378 pntwnt r:g:l s and a total of
J3,548,087 prescriptions. Also, | made an encry |‘|Iu| I'ru_:lau.; ;
Unfortunately for Virginia, their backups seem t-5zyv o

:-':-;" "u

and ﬂtﬂpl.th:e. highest bid. Now I don't knoy
it, but I'm bettin® someone will. Hell, if 1 can

ATTENTION VIRGINIA

—>The Washington
Fost says that a
hacker encrypted 8
million patient
prescription records
from a Virginia state
website last week,
deleted the backups,
and replaced the home
page with a ransom
note. If the state
doesn't pay 510 million
within ¥ days, the
hacker has threatened
to sell the data to the
highest bidder.



Identity Theft Check Up: Electronic Medical
Records are the New Credit Cards

g Like K1 Be the first of your friends to like this.

As credit card fraud
prevention measures have
made it tougher on identity
thieves, identity thieves have
found a new target,
healthcare identities. And
healthcare information
gystems are nowhere near
ready to withstand the
onslaught. A recent survey
by Chicago-based HIMSS
(Healthcare Information and
Management Systems
Society) found that most
hospitals spend less than

% of their IT budget on
security, a level Lisa
Gallagher, senior director for
privacy and security at
HIMSS, calls inadequate.




Extortionists Target Major Pharmacy Processor

One of the nation's largest processors of pharmacy prescriptions said
Thursday that extortionists are threatening to disclose personal and
medical information on millions of Americans if the company fails to
meet payment demands.

ot. Louis-based Express Scripts said that in early October it received a
letter that included the names, birth dates, Social Security numbers and
in some cases prescription data on 75 of its customers. The authors
threatened to expose millions of consumer records if the company
declined to pay up, Express Scripts said in a statement.




Social Security
numbers sell for $6



EMR’s sell for $50



Can be used to submit
fraudulent insurance
claims



She recalled the case of one woman whose stolen, and altered, medical records indicated she asked for
prescription pain killers at a hospital emergency room, when, in fact, she didn't. "Her files now reflect

that behavior, even though she had nothing to do with it,” said Dixon.




Private medical records for sale:
Harley Street clinic patients’ files
outsourced for computer input -
and end up on black market

By JO MACFARLANE
Last updated at 8:13 AM on 18th October 2009

) Comments (28)| ] Add to My Stories

The confidential medical records of patients treated at one of Britain's top private
hospitals have been illegally sold to undercover investigators.

Hundreds of files containing intimate details of patients’ conditions, home addresses
and dates of birth are being offered for as little as £4 each.

The files were sold by two men who claimed to have gained access to the information
from IT companies in India, where thousands of British medical records are sent every
year to be computerised.




Senator, Kin ‘disturbed’ by health records search

By Hillary Chabot | Friday, April 1, 2011 | http://'www.bostonherald.com | Local Politic

Sen. Brown, Reggie Love shoot hoops for... @OCRBSNFWS
CBS Added Apr. 1, 2011 |
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Why EMR’s Are
Really Important



GENOMICS



iy

S TIMES
THE SUNDAY TIMES

LU LTR. LU Please enjoy this article from The Times & The Sunday Times archives. For fi

From The Sunday Times
June 13, 2010

Genetics to solve why Ozzy Osbourne is still
alive

S T EXPLORE HEALTH NEWS
THE mystery of why Ozzy Osbourne is still alive after decades of » SWINE FLU

drug and alcohol abuse may finally be solved.

The 61-year-old former Black Sabbath lead singer — who this
week begins his health advice column in The Sunday Times
Magazine — is to become one of only a few people in the world to
have his full genome sequenced.




f} The

't..-r
\":i.;. f‘-'#' o 8 Human
L e Genome

" % Project

‘ Mational
Human
Eenome
Research
Institute, NIH




Qrganism Classification Genome Size® Coding Genes

g—

Human {Homa sapiens) acental mamma : 19,042
Chimpanzee (Pan troglodytes) acental mamma JGh 15,000
Mouse (Mus musculus) acental mamma

Dog (Canis familians) acental mamma

Platypus (Omithorfynchus anatinus) Monotreme

Rice {Oryzg sotiva)

Maosguito {Anopheles gambige)

Plesmodium faiciparum {organism causing
malaria}

Yeast {Saccnaromyces cerevisioe) Fungu
— _I_ _ _I_ i 1 - N i
EECAERCA o El|:||:t|'_" IF] 44

Human immunecdeficiency virus Retrovirus




rongalloway
Genome size of humans is about 3.2 gigabytes. File size of "The

Hangover" DVD is about 4 gigabytes.

isanotherplanetavailableplease




Increased Computing
Power



DNA Seqencing Cost

(per finished base pair)
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Exponential Growth
Of Medical Knowledge



2003 - $15,000,000



Today - $1,000



GENOMICS



See your genes |n a whole new Ilght

Y A
|| Vi

NY Etr'.!




P4 welcome to you.

Your Health results are ready.

Use the navigation on the left to view your Disease Risk, Carrier Status, Drug Response
and Traits

Your Ancestry analysis is complete.
Use the navigation on the left to:

Explore your maternal and paternal lineage
See how genetically similar you are to groups of people from around the world

Find other 23andMe members who match your DNA

Trace the ancestry of your chromosomes one segment at a time.

-8




World > European > Northermn European Take atour ©Q

° Zoom out

Orcadian

French
English

Austrian
Norwegian

east migrations




Disease Risk

Show results for | Ronald Galloway B See new and recently updated reports »

H Z3andWe Discoveries were made possible by 23andMe members who ook surveys.
Elevated Risk

Mame Confidence Your Risk Avg. Risk Compared to Average
Prostate Cancer (7 24.1% 17.8% 1.35x higher risk. &=
Colorectal Cancer 7.9% 5. 1% 29% higher risk
Melanoma M5 2.9% ¥ higher risk

25x higher risk

Ulcerative Colitis 3% 1.73x higher risk




Decreased Risk

Name

Age-related Macular Degeneration
Rheumatoid Arthritis

Type 1 Diabetes

Confidence

Your Risk

18.9%

7%

4.3%

1.1%

0.7%

Avg. Risk

23.7%
11.4%
7.0%

2.4%

1.0%

Compared to Average




Drug Sensitivity

Show results for | Ronald Galloway  [%) See new and recently updated reports »

2% 23andWe Discoveries were made possible by 23andMe members who ook surveys,

Mame Confidence =

onse to Hepatitis C Treatment

Warfarin (Coumadin@) Sensitivity

Abacavir Hypersensitivity

Typical

Alcohol Consumption, Smoking and Risk of Esophe

Typical



Alcohol Flush Reaction
Bitter Taste Perception
Earwax Type

Eye Color

Hair Curl -

Lactose Intolerance

Malaria Resistance (Duffy Antigen)

Male Pattern Baldness
Muscle Performance
Non-ABO Blood Groups
Norovirus Resistance
Resistance to HIV/AIDS

Smoking Behavior

Confidence a

Qutcome

Does Not Flush
Can Taste

Wet

Likely Brown
Slightly Curlier Hair on Average
Likely Tolerant
Possibly Resistant
ncreased Odds
Likely Sprinter
See Report
Resistant

Not Resistant

Typical




Genotype What It Means

Fast caffeine metabolizer: drinking
Ronald Galloway AA coffee didn't increase subjects’ heart
attack risk




Genotype What It Means

Decreasing energy intake and

Ronald Galloway GG increasing physical activity was not
associated with weight loss




Latest updates

Name

Bladder Cancer |update

Schizophrenia (update

Ankylosing Spondylitis jupdate

Keloid | new

Refractive Error | new

Esophageal Squamous Cell Carcinoma (ESCC)
Selective IgA Deficiency | new

Stomach Cancer (Gastric Cardia Adenocarcinoma)
Behcget's Disease | new

Lumiracoxib (Prexige®) Side Effects [ new

Nasopharyngeal Carcinoma |new

new

Confidence

* %k ok

* %k

* %k

* %k

* %k

Your Result
Decreased Risk
Decreased Risk
Decreased Risk
Increased Risk
See Report
Increased Risk
Increased Risk
Increased Risk
Decreased Risk
Typical Odds

Increased Risk

Last Updated v

Oct 14, 2010
Oct 14, 2010
Oct 7, 2010
Sep 30, 2010
Sep 30, 2010
Sep 23, 2010
Sep 23, 2010
Sep 23, 2010
Sep 16, 2010
Sep 9, 2010

Sep 2, 2010




Controversy Over DTC



What We Know



Purchasers of DTC
data do not act rashly
based on what they
learn



Reasons for Buying
DTC



Curiosity



Desire to learn about
disease In family



Desire to learn about
genetics without
having to go through a
physician



Oncologists seeing
INcrease In requests
for genetic tests



New Studies Signal Major Shift in Cancer
War
g

Mew resea signaling a major shift in how cancer drugs

rch is ¢
are developed and patients are treated—aoffering the promise
l1Z

of personalized theraplies that reach patients faster and are
more effective than other medicines.




Integrating Large-Scale Genomic Information into Clinical
Practice

July 19, 2011

The Keck Center of the National Academies
500 Fifth St., N.W.
Washington, DC 20001

Workshop Objective:

*» To highlight and identify the challenges and opportunities in integrating large-scale
genomic information into clinical practice.

Workshop Assumptions:
.+ __Sequencing technology will advance enough to produce clinically meaningful results.
| » Whole genome sequencing (WGS) will be cost-effective and comparable to other
diagnostic tests.




Cancer’s New Era Of Promise And
Chaos

In a major speech
to cancer doctors
Saturday, the
outgoing president
of the American
Society of Clinical
Oncology told his
colleagues to
prepare for a new
era in which rapidly
advancing genetic
technology will
change the way
cancer is treated for
the better — but
also force doctors to
change the way
they invent and test
drugs and care for
patients.

This bold

declaration came as




lyakKhalil

th S0 many talks | went to echoed similar message: TIME
N (L elen A1 S

5 MOW for entire genomic sec

med.

. of tumors & personalized




lyaKhalil
Another theme echoed by many oncologists - It is unethical NOT to

do whole sequencing on patient before
treatment.




I.B.M. Unveils Real-Time Software to Find Trends in
Vast Data Sets

amounts of information at a record pace.




Predicting Drug Side Effects

SEA search tool (SEArch)

This is the online search tool for the Similarity Ensemble Approach, which relates
proteins based on the chemical similarity of their ligands.

Query compound:

Each line should contain a compound's SMILES and a one-word identifier. To run the
Similarity Ensemble Approach (SEA) on a single compound, enter this info on a single line.
For instance, to run caffeine, you could enter:

Cnlencicle(=0)n({c(=0)n2C)C caffeine




Somatic Mutations and the Cost of Smoking

A comparison of tumor and normal sequences yielded some 83,000
predicted somatic SMNVs. After validating 70% of predicted coding
region SNVs, the authors re-tuned their prediction algorithms (to 90%
specificity and 82% sensitivity) and called 50,675 hlgh confidence somatic
rT"|IJ|'E|'iI'"r'h'-'- gprnr-r"up '..'u:lw Thw [_.'rJ|'II-'H|' was a 51-year n:Iu:I man who'd

a day for 15 v ‘lor to surgery. What
WwWas Hu: n:n:_«r of his unhpalrh, h.—JL-lr" At £3.50 a k. it works out to
around $£24,000. At 50,000 mutations, it works to one mutation for
every 2.7 cigarettes. Consider that, smokers, r next time you decide
to light up.

I'I:I
o
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Om let Powering large-scale
human genome studies

gen omics

Corporate Technology Services Data Release Future Applications Resources Contact Us

Ehe New YJork Times
Complete Genome Sequencing Offers

Accurate, Affordable,

Complete Human Genome Studies

Are Within Your Reach.

Commercial-scale Genome
Center




Thinking about starting &

- Every test you take funds treatments and cures

for children living with genetic disease. Lean uore

“Every adult of reproductive age
needs the Counsyl test.”




The First Child Saved By DNA
Sequencing

Since he was a toddler, six-year-old Nicholas

Volker’s intestine had been dangerously inflamed,

necessitating a hundred surgeries including the removal of

his colon. No one knew the cause, but it seemed certain that

the boy was dying. In a desperate attempt to figure out what

was wrong, doctors at the Medical College of Wisconsin did something
desperate and unproven: they sequenced his DNA.




e NEW ENGLAND
JOURNAL of MEDICINE

HOME ARTICLES & MULTIMEDILA, ~ ISSUES ~ SPECIALTIES & TOPICS ~ FOR AUTHORS ~

This article is available to subscribers.
Sign in now if you're a subscriber.

Free Preview

& PRINT E-MAIL | -2 DOWNLOAD CITATION PERMISSIONS

ORIGINAL ARTICLE

Variant GADLI and Response to Lithium Therapy in Bipolar I
Disorder

Chien-Hsiun Chen, Ph.D., Chau-Shoun Lee, M.D., Ph.D., Ming-Ta Michael Lee, Ph.D., Wen-Chen Cuyanag,
M.D., Ph.D., Chiao-Chicy Chen, M.D., Ph.D., Mian-Yoon Chong, M.D., Ph.D., Jer-Yuarn Wu, Ph.D., Happy
Kuy-Lok Tan, M.D., ¥i-Ching Lee, Ph.D., Liang-Jen Chuo, M.D., Nan-¥ing Chiu, M.D_, Hin-Yeung Tsang,
M.D., Ph.D., Ta-Jen Chang, M.D., For-Wey Lung, M.D., Sc.0., Chen-Huan Chiu, M.D., Ph.D., Cheng-Ho
Chang, M.D., M.5c., Ying-Sheue Chen, M.D., Yuh-Ming Hou, M.D,, Cheng-Chung Chen, M.D., Ph.D,, Te-
Jen Lai, M.D., Ph.D., Chun-Liang Tung, M.D., Chung-Ying Chen, M.D., Hsien-Yuan Lane, M.D., Ph.D.,
Tung-Ping Su, M.D., Jung Feng, M.D., Jin-Jia Lin, M.D., Ching-Jui Chang, M.D., Po-Een Teng, M.D., Chia-
¥ih Liu, M.D., Chih-Ken Chen, M.D., Ph.D., -Chao Liu, M.D., D.5c., Jiahn-Jyh Chen, M.D., Ti Lu, M.D.,
Chun-Chieh Fan, M.D., Ching-Kuan Wu, M.D., Chang-Fang Li, B.S., Kathy Hsiao-Tsz Wang, M.Sc.,
Lawrence Shih-Hsin Wu, Ph.D., Hsin-Ling Peng, M.5c., Chun-Ping Chang, M.5c., Liang-Suei Lu, M.3c.,
Yuan-Tsong Chen, M.D., Ph.D., and Andrew Tai-Ann Cheng, M.D., Ph.D., D.5c. for the Taiwan Bipolar
Consartium

N Engl J Med 2014; 370:119-128 | January 9, 2014 | DOl 10.1056/NEJMoat1212444




BACKGROUND

Lithium has been a first-line choice for
maintenance treatment of bipolar disorders
to prevent relapse of mania and
depression, but many patients do not have
a response to lithium treatment.



METHODS

Selected subgroups from a sample of 1761
patients of Han Chinese descent with bipolar |
disorder who were recruited by the Taiwan
Bipolar Consortium.

Assessed t
using the A
genomewid
one subgro

neir response to lithium treatment
da scale and performed a

e association study on samples from
up of 294 patients with bipolar |

disorder who were receiving lithium treatment.




CONCLUSIONS

Genetic variations in GADL1 are
assoclated with the response to
lithium maintenance treatment for
bipolar | disorder in patients of Han
Chinese descent.




Gene Boosts Statin Risk
Joan Stephenson, PhD
JAMA. 2008:300(7):782. doi:10.1001/jama.300.7.782-a. Text Size

Article

Scientists in England have identified a genetic variant that is strongly associated with an increased risk of myopathy

related to statin use (The SEARCH Collaborative Group. N EnglJ Med. 10.1056/NEJMoao801936 [published online
ahead of print July 23, 2008]).

=

'The study focused on 85 persons with definite or incipient myopathy and 9o controls, all of whom were taking 80 mg
of simvastatin daily as part of a trial involving about 12 000 participants. A particular variant of a gene called
SCLO1B1, which encodes a protein that regulates the uptake of statins, was associated with more than 60% of cases
of myopathy. Those with 1 copy of this variant, the C allele, were more than 4 times likelier to have myopathy
compared with individuals who possess a more common variant of SCLO1B1, the T allele; those with 2 C alleles were
about 17 times more likely to have myopathy. The findings were replicated in a second group of individuals receiving

40 mg of simvastatin daily, although the risk level was somewhat lower.




Future Of Medicine

Prevention vs.
In-Stage Treatment
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AMBIENT
INTELLIGENC
=



AMBIENT
INTELLIGENCE

Ambient Intelligence (Aml) iIs a new paradigm In
Information technology, in which people are
empowered through a digital environment that is
aware of their presence and context, and is
sensitive, adaptive, and responsive to their
needs, habits, gestures and emotions.



AMBIENT
INTELLIGENC
=

Intelligent computing where
environments
support the people inhabiting them
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Apple’s Indoor GPS

IBeacons

» Core Location monitors Bluetooth LE
beacon signals

»Various hardware can be a beacon
« Third-party Bluetooth LE emitters
» 105 devices

» Advantages
» Accuracy and range awareness

* One beacon ID can cover multiple
locations




Triangulate What Floor
You are On

What exactly WiFiSLAM is, and why Ap
acquired it




What Apple’'s M7 Motion-
Sensing Chip Could Do

Apple’s always-on motion-sensing M7 chip points the way to an era

of mobile gesture-recognition and “ambient intelligence.”

By David Talbot on September 25, 2013

The motion-processing M7 chip in the new IPhone 55 will serve as an aid to
fitness-tracking apps, says Apple. But over the long term, the chip could help D{}‘ﬂ'lll{}étd ﬂ
advance gesture-recognition apps and sophisticated ways for your smartphone Sa—
- MIT Techno
to anticipate your needs, or even your mental state, researchers say. _
Makine Mo




AMBIENT
INTELLIGENC

Emergency Response
pl

_.' A Nurse

Smart
Home

Smart Infrastructure

|

Smart Gadgets .
4

Technician

- ./'..

Robots On-Body Sensors  Smart ﬁﬂﬂﬁpital
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AMBIENT SENSORS USED IN SMART
ENVIRONMENTS

Sensor Measurement Data Format

PIR ! Motion Categorical
Active Infrared Motion/Identification Categorical
RFID 2 Object Information Categorical
Pressure Pressure on Mat, Chair, etc. Numeric
Smart Tiles Pressure on Floor Numeric
Magnetic Switches  Door/Cabinet Openning/Closoing  Categorical
Ultrasonic Motion Numeric
Camera Activity Image
Microphone Activity Sound

I Passive Infrared Motion Sensor 2 Radio Frequency Identification



BODY SENSORS

Sensor Measurement Data Rate

Accelerometer Direction High
Gyroscope Orientation High
Image/video Activity Very high
Glucometer Blood Sugar High
Blood Pressure Oscillometric Low
CO?2 gas sensor CO2 Concentration Very low
ECG ! Cardiac Activity High
EEG 2 Brain Activity High
EMG 3 Muscle Activity Very high
EOG 4 Eye Movement High
Pulse oximeftry Blood Oxygen Saturation  Low
GSR (Galvanic Skin Response)  Perspiration Very low
Thermal Body Temperature Very Low

I Electrocardiography 2 Electroencephalography 3 Electromyography
4 Electrooculography




AMBIENT INTELLIGENCE METHODS

Activity
Recognition



AMBIENT INTELLIGENCE METHODS

Activity
Recognition

Behavioral Pattern
Discovery



AMBIENT INTELLIGENCE METHODS

Activity
Recognition

Behavioral Pattern
Discovery

Anomaly
Detection




AMBIENT INTELLIGENCE METHODS

Activity
Recognition

Behavioral Pattern
Discovery

Anomaly
Detection

DECISIO
N




AMBIENT INTELLIGENCE FOR HOSPITALS

Continuous Health
Monitoring

Using sensor networks
for

monitoring physiological
measures (ECG, EEG,
etc.)




AMBIENT INTELLIGENCE FOR HOSPITALS

Continuous Behavioral
Monitoring

Using sensor networks for
monitoring human
behaviors

(Watching TV, Sitting,
etc.)




AMBIENT INTELLIGENCE FOR HOSPITALS

Monitoring for Emergency
Detection

Using sensor networks

for
detecting hazards, falls,

etc.



AMBIENT INTELLIGENCE FOR HOSPITALS

Assisted
Living

Creating smart
environments

for supporting patients and
elderly during their daily
activities



AMBIENT INTELLIGENCE FOR HOSPITALS

Persuasive Well-
Being

Systems aimed at changing
persons attitudes in order
to motivate them to lead a
healthier life style






Agent-based ambient intelligence
for healthcare

Marcela D. Rodriguez P, Jesus Favela®, Alfredo Preciado® and Aurora Vizcaino®

* Ciencias de la Computacion, CICESE, Ensenada, México

E-mail: fmarcerod favela,alprecia}@cicese.mx

b Facultad de Ingenieria, UABC, Mexicali, México

© Alarcos Research Group. University of Castilla-La Mancha, Escuela Superior de Informdtica, Espaiia
E-mail: Awrora. Vizcaino@uclm.es

Abstract. Healthcare professionals, working in hospitals experience a high level of mobility doe to their need for accessin
patients” clinical records, medical devices distributed throughout the premises, and colleagues with whom they collaborate. 1
this paper, we present how autonomous agents provide capabilities of intelligence and proactivity to healthcare environment
furnished with ubiquitous computing and medical devices, resulting thus, in an ambient intelligence ( Aml) system. Autonomon
agents enable ubiguitous technology to respond to users’ particular conditions and demands. To support the building of th
type of intelligent systems, we created the SALSA development framework. SALSA 15 a middleware designed to support th
development of Aml environments based on antonomous agents. We illustrate the facilities provided by SALSA and its flexibilit

to iteratively implement an Aml system for a healthcare application scenario.




Chapter 9
A Distributed Ambient Intelligence Based
Multi-Agent System for Alzheimer Health Care

Dante I. Tapia, Sara Rodriguez, and Juan M. Corchado

Abstract This chapter presents ALZ-MAS (Alzheimer multi-agent system),' an
ambient intelligence (Aml)-based multi-agent system aimed at enhancing the as-
sistance and health care for Alzheimer patients. The system makes use of several
context-aware technologies that allow it to automatically obtain information from
users and the environment in an evenly distributed way, focusing on the character-
istics of ubiquity, awareness, intelligence, mobility, etc., all of which are concepts
defined by Aml. ALZ-MAS makes use of a services oriented multi-agent architec-
ture, called flexible user and services oriented multi-agent architecture, to distribute
resources and enhance its performance. It is demonstrated that a SOA approach is
adequate to build distributed and highly dynamic Aml-based multi-agent systems.
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Healthcare Expenditures From 65+
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Healthcare Expenditures Last 2 Years Of Life

“
c
=
'l
T

o
=
@
L
@
| .
=
—
o
c
<
L

Age at Death (years)




The population of older adults
will grow dramatically over the
next 50 years, especially
the “oldest old” (those 85 and
older)



The population of the “oldest
old” Is expected to grow by
377% by the year 2050. These
people use significantly more
health care services than
younger people.



Older adults are more likely to require the
services of health professionals as a result
of
Injuries and ilinesses due to greater physical
vulnerability (e.g., they are more likely to
break bones In falls; they are more likely to
contract pneumonia as a consequence of
iInfluenza).




Older adults consume far more prescription
medications than younger people.



Baby boomer older adults will have a smaller
pool of potential family caregivers than
current older adults. They have had fewer
children than their parents, and are more
likely
to have had no children (more than 12% of
women In this cohort are childless . They are
also more likely to be divorced (lifetime
divorce rates are projected to be 53% for the
cohort ), and will thus be more likely to live
alone as they
enter old age




The new demands placed on

the health care system will not

only include a need for greater

numbers of health care

workers, but may also involve
changes In the way services

are currently provided to older

adults



More services will be provided
at the homes of patients, In
group settings, In nursing
homes and assisted living
facilities, or through the
Internet.



Technology will play a growing
role in heightening productivity
among health professionals by
allowing them to serve more
elderly patients.
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Thoughts on
Lean/SS



LEAN

Removes waste

Six Sigma

Increases speed

Reduces variation

Removes non-value added
process steps

Improves quality

Fixes connections between
process steps

Iterates reducing variation

Speed

Optimizes process steps

Accuracy




Background

surgical site infections (551s) are the second most common healthcare-associated
infection (HAI). S5l rates are disproportionately higher among patients following
colorectal surgeries. Resulting SSls are known to have significant patient

complications with adverse clinical and economic impact.




Why Colorectal Surgical Site Infections?

Surgical site infections (SSls) are a major cause of patient injury and death. They increase health care costs and prolong
hospitalization. In a 2002 study of U.S hospitals, the estimated number of healthcare-associated infections (HAIs) was approximately
1.7 million. SSls were the second most common HAI, accounting for 22 percent of all HAls among hospitalized patients. SSls occur
in 2-5 percent of patients undergoing inpatient surgery in the U.S., resulting in approximately 500,000 SSis each year. Each SSlis
associated with approximately 7-10 additional postoperative hospital days. Patients with an SSI have a 2-11 times higher risk of
death, compared with operative patients without an SSI. Of SS| deaths among patients, 77 percent are directly attributable to SSI.
SSls are believed to account for up to $10 billion annually in health care expenditures. Afttributable costs of SSI vary depending on
the type of operative procedure and the type of infecting pathogen. Published estimates range from $3,000 to $29,000.




Quality improvement methods

In partnership with the American College of Surgeons, the Joint Commission Center
for Transforming Healthcare led a multi-institutional collaboration of seven leading
U.S. hospitals, established to reduce colorectal SSls. Preventing colorectal SSls is a
complex problem with multiple variables specific to patients and patient populations,
institutional factors, surgical practice and process. Recognizing this complexity,

participating hospitals usi t methods to

understand why infections were occurring at their facilities and how to prevent them.
Outcome measures were the observed rate of colorectal SSls and the ACS NSQIP
observed-to-expected (O/E) ratio for colorectal SSls. Participants focused on
improving the care received by colorectal surgical patients, from preadmission to
30-days after surgery.
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# of Colorectal
Surgeries/Month

45

55

33

32

Total:

# of Colorectal

Surgeries/Year

536

2,854

2,500

662

404

380

7,586

# of Surgeons
Performing
Colorectal

Surgeries

46

16



Colorectal Surgical Site Infection Project Results

i i st 2
The project launched in August 2010. Figure 1

» Figure 1 shows aggregate performance over the course of

the project. The overall SS rate from colorectal surgical Primary Metric: Observed Colorectal S5Is (All Types of 55Is )

Intes vention 5 Post Intervention

procedures at the 7 participating hospitals was at 15.77
percent of patients during a 10-month intervention phase
when hospitals started adopting changes. During the post
intervention phase, once all changes were completed, the
infection rate dropped to 10.70 percent. Participating
hospitals reduced all types of SSls by 32 percent (135 SSls)
after all solutions were implemented.

—+ P=0.10

Propartion




Each year, more than 600,000 surgical procedures are
performed In the Unitea States to treat a number of colon
diseases. (Society of American Gastrointestinal and
Endoscopic Surgeons (SAGES), 2013: at:
http://www.sages.org/publication/id/P109/)

Applying results to the national estimate show that,

by using the methods, solutions and lessons learned
through the 5351 project, approximately 30,420 infections
from colorectal surgeries can be prevented with an
annual savings of up to $834 million.




Management Practices anc
in Cardiac Units

the Quality of Care

K. John McConnell, PhD; Richard C. Lindrooth, PhD; Douglas R. Wholey, PhD;

Thomas M. Maddox, MD; Nick Bloom, PhD

Importance: To improve the quality of health care, many
researchers have suggested that health care institutions
adopt management approaches that have been success-
tul in the manufacturing and technology sectors. How-
ever, relatively little information exists about how these
practices are disseminated in hospitals and whether they
are associated with better performance.

Objectives: To describe the variation in management
practices among a large sample ol hospital cardiac care
units; assess association ol these practices with pro-
cesses of care, readmissions, and mortality lor patients
with acute myocardial infarction (AMI); and suggest spe-
citic directions tor the testing and dissemination of health
care management approaches.

Design: We adapted an approach used to measure man-
agement and organizational practices in manulacturing
to collect management data on cardiac units. We scored
performance in 18 practices using the tollowing 4 di-
mensions: standardizing care, tracking ol key perfor-
mance indicators, setting targets, and incentivizing em-
ployees. We used multivariate analyses to assess the
relationship ol management practices with process-ol-
care measures, 30-day risk-adjusted mortality, and 30-
day readmissions lor acute myocardial infarction (AMI).

Selting: Cardiac units in US hospitals.

Participants: Five hundred ninety-seven cardiac units,
representing 51.5% ol hospitals with interventional car-
diac catheterization laboratories and at least 25 annual
AMI discharges.

Main Duvicome Measvres: Process-of-care mea-
sures, 30-day risk-adjusted mortality, and 30-day read-
missions for AML

Reswlts: We lound a wide distribution in management
practices, with fewer than 20% ol hospitals scoring a 4
or a 3 (best practice) on more than 9 measures. In mul-
tivariate analyses, management practices were signili-
cantly correlated with mortality (P=.01) and 6 ol 6 pro-
cess measures (P<2_03). No statistically signiticant
association was found between management and 30-
day readmissions.

Conclusions and Relevance: The use of manage-
ment practices adopted from manulacturing sectors is as-
sociated with higher process-ol-care measures and lower
30-day AMI mortality. Given the wide difterences in man-
agement practices across hospitals, dissemination of these
practices may be beneticial in achieving high-quality out-
COMES.

JAMA Intern Med.
Published online March 18, 201 3.
doi:10.1001/jamainternmed 2013 3577




Table 1. Management Practice Dimensions

.|
Practice Basis of Scored?

. Adrnitting the patient

. Standardization and protocols

within the unit
. Coordination on handoffs

. Communication among staff

. Patlent foous

. Discharging the patient

Slandardizing CGare/Lean Operations

I the admisslon process standardized (Including predefined order sets) or does information and process vary by
admitting team or physician?

Dioses the approach to patient care vary substantially by provider, or does the unit rely on standardized processes
(including checklists and bundles)?

s the handaff an opporunity for miscommunication or lost information, or are handoff protocols known and used
consistently by all staff?

Do nurses and physiclans practice bidirectional communication or ks there, for example, relatively litthe opportunity
for nurses to provide input on physician work?

Are multiple methods used 1o engage patient feedback and concerns? How do patients and family members receise
or provide information when providers are absant?

Are patients adeguately educated for posthospitalization, and s care coordinated with outpatient follow-up?

. Technology adoption

. Monitoring errors/safety

. Contimwous improverment

. Performance review

. Performance dialogue

Performance Measurement

Are new technalogles and drugs adopted based on evidence or does no formal process exst for the adoption of new
technologhes?

Are strategies In place for monitoring patient safety and encouraging efforts to avold errors? Are these efforts
proactive of do changes happen prirarily after an error occurs?

Are process improvernents made only when problems arise, or are they actively sought for continuous Improvement
as part of a normal business process?

|z performance reviewed infrequently and only on a successffallure scale, or ts performance reviewed continually
with an expectation of continwous improvement ?

In review/performance comversations, 1o what extent are the purpose, data, apenda, and follow-up steps (like
coaching) chear to all parthes?

. Target balance
. Target Interconnection

. Target siretch

Targets
Are goals exclusively budget driven, or does a balance of targets include financial considerations, patient
centeredness, and employee well-being?
Are the unit's objecthies tied to the overall performance of the hospital, and is it clear to employees how these tangets
connect?
Are the unit's tangets appropriately difficult to achieve?

. Rewarding high performers
. Removing poor performers
. Managing talent

. Retalning talent

Employee Incentives

To what extent are people in the unit rewarded equally irrespective of performance level, or ks performance clearly
related 1o accountability and rewards? Are rewards tied to teamwork and coordination?

Are poor performers ranely removed, or are they retrained andfor moved into different roles or out of the company as
s00n a5 the weakness |s identified?

To what extent are senbor managers evaluated and held accountable for attracting, refaining, and deseloping takent
throwghout the organization?

Dioses the wnit do relatively litle to retain top talent or does it demonstrate flexibility and effort in retaining top talent?




Table 2. Management Practice Interview Scoring Guide and Example Responses for 4 of the 18 Practices

Scorg

1

3

Scoring grid

Examples

Hospitals receiving this
score, %

Practice 2: Standardization and Protocols Within the Unit

Little standardizathon and few
profocals exist.

Lnit has not standardized main
clinical procedures but it
Intends to during the next year.
Murse managers assume that
nurses and physicians are “on
the same page"” in terms of
prafocals. Medical records are
reviewed monthly for
completion.

Protocols have been created but
ey exist ondy for certain pabient
QFOUPS OF are ot commonly
used bacause they ane too
camplicated or not momibored
adeguatiely.

Linit has protocols for key
procedures (eg. peripherally
Ins&ried catheters). Cliniclans
recerve traimng when hiréd and
have annual competency checks.

Managers rely primarily on direct

observation to enswre that
Indiwiduals are conducting
procedures appropriately and
conssienty.

429

Protocols exist for all patients, are
known and used by all clinical staff,
and are regularly followed up
through some farm of monitoring
Of Oversight.

Main clinical processes are
standardized and regulary
maonitored. Bundles exist for all key
clinical procedures. Each bundlz
has an associated checkdist that is
audited regularly for compliance.
Stafl must pass competency
examinations on all unit processes
and procedures guarierhy. Stafi
miest attend regular practice update
and skills review reatimgs.

10.6

Scoring grid

Examples

Hospitals receiving this
SO0ME, %

Practice B: Moniloring Errars and Satety

Stafl recognize the importance of
awpiding ermors but safety
oepeEnds prirarily on imdiidual
giforts.

Hospital leadership regularly
communicates about the
importance of patient safety: all
employees are expected to
work hard to avold medical
grrors. A hospitak-wide
reporting system for ermors
gxists but is not used most of
the time. Audits are
occasionally performed when
problems are reported to
determing fault.

1.r

Strateqles are in place but not
anaresshely moniored: staff ane
awarg of efforts to reducatavabd
adwerse oulcomes, but barriers
gxist to discussing them or
raking the necessary changes.

A bar-coding system ks in place to
avpdd medicatien errors. The
camputerized system allows for
continuous monltorng but the
hepital currently does not have
the budget io increase the quality
department's stafi. Nurse
supervisors perform
observational awdits on this
sirategy and others o ensure
proper use_ The guality
department reviews ermors
manthly with the manager.

385

Strategles for avolding/reducing
errors are in place and monitored;
mear misses are viewed as evidence
of sysiems that should be improved
to reduce potential harm to
patients.

The wnit has adopted a
systems-orlented approach to
medication error reduction that
includes steps to reduce workplace
fatigue and automated medication
dispensing dewices. & unit safety
officer reviews reported errors
immediately. On “Patient Safety
Friday,” multidisciplinary teams
review errors and near misses. Unit
wees Pareto medical records and
fallure mode and effects analysis
fior risk management.

1247




3
Meaan Managsment Soare

Figure. Distribution of overall manapgement practice score. Mean scores
were calculated for practices 1 through 18 (described in Table 1).




Conclusions and Relevance: [he use ol manage-
ment practices adopted from manutacturing sectors is as-
sociated with higher process-ol-care measures and lower
30-day AMI mortality. Given the wide dilterences in man-

agement practices across hospitals, dissemination of these
practices may be benelicial in achieving high-quality out-
COIMES.




In almost all studies,
fallure was caused by
lack of commitment
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David Alan Stanbrough
United States
Northern European ancestry
3rd to 6th Maternal Haplogroup H17
Cousin Paternal Haplogroup 11*
Surnames: PATERNAL, Bates,

Public Match
This person would like
to contact you. 4th Cousin

Beals, Bollen or Bullen, or Bowne

.. {(more)

Joe Ernest Carranza
Multiple region ancestry
3rd to 7th " Maternal Haplogroup H2a2b1
Cousin Paternal Haplogroup Q1a3
Surnames: Agee, Basset, Bassett,
Caballero, Carranza, ... (more)

Public Match
This person would like
to contact you. 4th Cousin

Angelee Mullins Fynan
Public Match ; United States

This person would like 3rd to 7th Northern European ancestry
to contact you. 4th Cousin , Maternal Haplogroup T1
el Surnames: MULLINS, KY-VA
SANDERS/SAUNDERS, KY-VA,

FLEMING, ... {(more)




Genetic discrimination
INn employment,
insurance



Iceland exploits its
genetic history

v

ene pool: Iceland's latest natural resource is its
people




g-_ deCODE

= genetics Company Products Services Science News & Events

A GLOBAL LEADER

IN HUMAN GENETICS

Advancing unigue products and services based on unrivalled
capabilities for analyzing and understanding the genome

read maore 3




Sheriffs want lists of patients using painkillers

ARTICLE

[ Email [&] Print [[1] Order Reprint Share: ||,/ Yahoo! Buzz

BY LYNN BONNER - STAFF WRITER

Sheriffs in North Carolina want access to state computer records identifying anyone with prescriptions for
powerful painkillers and other controlled substances.




@ FierceHealthlT

WEEKLY NEWS FOR HEALTH IT LEADERS

Published on FierceHealthIT (hitp./www fiercehealthit.com)

Peel pushes for 'informed consent' over every element of patient data



WRAP UP



Be nice to your nerds



Health sectors have similar needs and may compete for

certain specialists, including those graduating from HIT
workforce development programs

providers

EHR specialist

Practice workflow
Clinical and information
practitioner management redesign
consultant  specialist Trainer

Implementation
manager

Implementation B'f dwa“rf'i"t“d} Health
suppaort speeialist miegralion anatyst informaticist
System Systems
integration analyst RE&D
specialist Health Programumer seientist
infarmation  Software engineer
management

deve- and exchange Health information

loper specialist privacy and security
specinlist

IT strategist

Portal

Web/mobile Partnership
PrOZrAMmIner IANAZETENE Project/program RWE

. Clinical/publie TANAZEr specialist
Lf;:jlg'ir'lil}“-'“““" health leader  Bio-informaticist

Clinical trial

data manager

Natural Comparative

language  effectiveness

processing  research
e-CoOMImerce specialist specialist
specialist

Genomics data
specialist

Computer
srientist

B ONC HIT workforce development program roles




The most meaningful
use from
“meaningful use”



Data from EMR
organized in common
format + DNA + Mobile



PATIENT




Exponential Growth
Of Medical Knowledge



Increased Computing
Power



Art Of Medicine



Science Of Medicine



Hospitals are becoming I.T.
Institutions




Why Is Facebook Worth $155
Billion?




DATA




UNVERIFIED
DATA
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Studied at Freie Universitdt Berlin

Music
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From Bangalore, India
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Kangaroo
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ALL OF
FACEBOOK'S
DATAABOUT ME

Music

About

Special Agent at Quest Defence Laboratory

Studied at Freie Universitat Berlin

Lives in Edgefield, South Carolina

From Bangalore, India




Why Is Facebook Worth $155
Billion?




Because a lot
of their DATA
IS right.

f



And Inferences
can be made
from that data,
even with the
noise




n=ALL



Health Care Re-Form
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THE

BLACK SWAN

| mpaect of the
HIGHLY IMPROBARBLE

Nassim Nicholas Taleb




