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Japanese Naiional
PHR project and u-Health project

The 60" Anniversary of National Police Hospital
; Jl.l-}l-lea!tﬁh/gﬁl-lRisrymPpisiiyml 18" Sep. 2009 in Seo
Naoki Nakashima, M.D., Ph.D.

Department of Mediical Informatics
Kyushu University Hospital

Today’s Menu

The new government’ s manifest
Background of PHR and u—Health in Japan

Nationwide Health Check—up and Health Guidance
Program (Since 2008) by MHLW

National PHR project by MHLW, METI and MIC
National u—Health project by METI

Information Great Voyage Project by METI

» A disease management project “Carna project”

= Concept of “Information as Medicine”

= Not only for information collection, for decision support
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The new government’s manifest

The democratic party of Japan (Minshu—to) took place of the
liberal democratic party of Japan (Jimin—to) two weeks ago

Problems of aging population and low birthrate as Korean society
Lifestyle related disease are expanding as Korean society

“Baby Boomers” (born in 1947-1949, the largest population ever
in Japan) will be getting in senior generation

The new government leaded by Prime Minister Yukio Hatoyama
also promotes medical services, healthcare IT, and telemedicine
in the manifest.

This means there will be no big change in healthcare IT in Japan
by the government change

Prediction of Japanese Medical Cost,
and Total Healthcare Cost

Total Healthcare COSt (The New Economic Growth Strategy by METI in 2006)

(billion USD) o 664BUSD
600 el
518BUSD *
400 |
200
. 1980 1990 1999 2006 2015
0 odedical Cost (The Estimation of Medical Costs and Reduction Target by MHLW in 2006)

Prevention of the complications of
lifestyle-related diseases is the most important issue
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Increase of Severe Diabetic Complications
Strokes, Myocardial Infarction, Hemodialysis, etc

Out of 130 millions Japanese population====-=

4 millions patients ignore diabetes
| (not visit clinic)

S |

Low risk » High risk General
[~ Physicians

Severe
- | Complications

% Stroke
| Coronary dis.

1 : ‘ o |
\ > | Hemodialysis
o . Blindness

‘ Specialist Drs " _ e

(4,000)

‘9 millions of Diabetic patients in Japan

Japanese Government started “ Particular Health Check-up
Program (PAHC = Tokutei Kenshin)” from April 2008

Medical insurers’ duty (there are about 3,000 insurers in
Japan (vs. Korea = 1 insurer)

Standard health examination for all of 40~74 year olds
Japanese citizens (target number is 56 million)

Middle and Higher risk groups (25 % of all) are required to
receive standardized healthcare guidance

All data should be circulated by HL7 CDA R2 (labo data
should be coded by JLAC10)

At the first year (2008), more than 10 millions citizens
got the PAHC
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| g Annual Hgalth Check-up c B S
l |
clinical diagnosis

stratification 5
/ v : \ of lifestyle diseases !

Health;r peopTe Pre-metabolic synd. 'Meftabolic synd.
! (Low risk group) ' (Moderate risk group) (High risk group)
; 75% 13% 12%

Diabetes

A face to face health counseling  :i | Hypertension ;
I o Dislipidemia ; :

‘ Continual health | ‘ | ‘

) o EeuRaling Encouragement  :

(phone and e-mail | | }

| are allowed to use) | : tovisit a Qllnlc | i

3 to 6 months ‘ v

: ) /.. | Check the visit by H
T e Evaluations .. | reimbursement data ™
e . .

o ; Prevention of lifestyle disease by e 4 Management of lifestyle
‘ health counseling ‘ ‘ diseases by clinics

Stratification Logic in PHCS

Grouping for
Waist and Obesity Heaft}:lcga i
Kiis
Niiimber oF connseling Risk Factors
R/séFactors* @® Blood Glucose:
Big Waist =2—, Strong Support Fasting = 100 mg/dl

(MZ85cm, FZ90cm) +, §

HbA1lc = 52%
Under medication

(High risk group)

: @ Lipidemia:
2 : : 65-74y.0. \ Triglyceride = 150 mg/d
Normal Waist 1,2 °. ‘ .' ) ‘ HDL-cholesterol<40 mg/dI ‘
Obese 7 L * M°t"’at'°”'3”pp°"t Under madication |
(M<85cm, F<90cm) O\ (Moderate risk group)| @) BP: Systoric = 130 mmHg
MIZ25 . . 3 N
P . \ } Diastoric = 85 mmHg
N\ 0% 1 Under medication i
o % R e ;
Normal Waist \ - ' @ Smoking history: ‘
Normal Weight 4 Information
el rovided | *@ is counted if there is
(M<85cm, F<90cm) p ‘ : 3
(BMI<25) Group | one point at least in ©~©
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Relationship of insurance associations
and healthcare orgamzatlons and msured people

Health Insurance
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56 mllhon

Insured people by B

By Hiroyuki Hoshimoto, The University of Tokyo Hospital

National PHR (personal health record) project
(2008-2010)

by Ministry of Health, Labor and Welfare(MHLW),
Ministry of Economy, Trade and Industry
(METI) and Ministry of Internal Affairs and
Communication (MIC)

 Total 2.9 millions USD x 3years
« for 4 areas
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National PHR project includes data portability experiment

Kashiwa

= |
| Takamatsu

|
\ |

o (HL7CDA |
e |

% R
CD

=

n ] Urazoe\}

National PHR (personal health record) project (2008-2010)
‘ Hospital network ——

— Insurers —

on line 5
Reinversement ithet
Acces = ) / - %
octor . o |
= . Digital ;>
_DB3: Eﬂ'ption
e overner' s DB B G
Health check-up\data Vjsi icd) instif :
2
Government/ ‘ Medi l:ec Medical record
, Local Government e it
1 B ‘ﬁ = ilyﬂ'é Local govetnmen
2 Private compan
~ DB4:EMR-D /‘

| EMR data

-
“ B Summary data
* Access mrmmey R
%, \
Lo \“\R_Hf, e
DB] :Health Record DB

I

| [E—
" |@Healthrecord L yinguis
" @Reinversement data | dis
W v—/:{: .V."

Personal P f:lf‘ng |
And Standard care | DEMR@Health care at home
| @Pﬁ\'acy data (prescoption) (reinversement)

P;'ivati(:ompany =
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National u—Health project (2009-2011)

(Watching over patient=aged person by IT system
at home and local area)

by Ministry of Economy, Trade and Industry (METI)
» Total 7.7 millions USD x 3years
» for 8 areas

National u-Health projects develop independently

1 Z Sukcuiij l 2 e N '5e
== >N ¢ '. "~ Sendai

'I ‘. [ usami R »/ - Ty
, - 787 .t; ': J &‘ ‘Q’;‘ — Shin;'uku 7 |
S 'n A _:_ =
,.! _3' jfw

Oshima

4
P"’ .'\':j_ S
i Tsushlma ) t&’ Soeda * ¢ NagoyL \

T
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Concept of “Watching over patient-aged person
by IT system at home and local area”

Watching over — = 1=
by local community \ L ""Sgrvice )
- Shopping  Provider | New Service

Volunteer mall

A Private company
Nabors N Vv _ CATV Servicer)

Friend, relative Ar ) oy P i
E | Watching over in daily life i
S > R4 Private Compan Daily life
welfare / Safety and comfortable Backup office | co
commissioner. \‘ daily life at home fgs foeis
'* ____———7 \ / / Alert info

Patient, family members
- 4 o (Care suppocter)
‘ T 3
7 Team Care support |
. Patient
information

Professionals, Licenced
4 R

Care staffs

Nurse Healthcare — ==
Professionals ConsINtant [ Frermasist L]
Service ] Care Provider
Provider .
Medical Institutes

Project is just beginning in 8 area.

Information Great Voyage Project (2008—2010)

by Ministry of Economy, Trade and Industry (METI)
 Total 50 millions USD x 3years

» for 8 projects

 Carna project got 5 millinons USD per 2years
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The Information Grand Voyage Project
by the Ministry of Economy, Trade and Industry (METI)

The Information Grand Voyage (IGV) Project is three years (2007-2009) natio
research project to build the infrastructure for sailing the “Information Ocean”
in other words, to convert the “info-plosion” to the value.

Background

Prevailing sensor technology
Rich Information
Growth of Web

Info-plosion

1828
2011

2006 by ixa)

Next generation information retrieval / analysis technology
Objectives

& i i i Creation of innovations and
Info pI05|on driven Valuation Establishment of an affluent society

We, Carna, are using two methods

Disease Management

= The third party to medical institute and patient
u Call center office

m Critical pathway

Information as medicine “Info-medicine”

u (Wearing) Sensor network

= Automatic care planning by critical pathway on Web service
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Consortium of Carna Project

Members
— Diabetes Specialist Doctors
Saiseikai Kumamoto Hospital

1 Kyushu Electronic Power Co. and group(QIC, QBS)

Tokio Marine & Nichido Fire Insurance Co.

Kyushu University

Assented by
Fukuoka Prefecture Medical Association
Fukuoka City Medical Association

Funded by

2003-05 Japan Science and Technology Agency
2005 Ministry of Economy, Trade and Industry ———

2006 Ministry of Economy, Trade and Industry National Research .
2008-09 Ministry of Economy, Trade and Industry Fund of to.@ 700million JPY per
2008 Japan Science and Technology Agency Syears (7 million USD)

2008- 09 Ministry of Health, Labour and Welfare
2008- 10 Ministry of Education, Culture, Sports, Science and Technology

History of Disease Management

1980's> > 2005 > future B
I = iy
I
; ; i
(] (hjllgdszl;za i Bleeass Managerent J Rboent Disease Management Model
g’ L
Start as a consultant for hospital Chanee to Outsourcing of medical insurance
I
<problemin the days> ] <NEEDS>
poor access and high dropped out 1 down medical cost paid by insurance companies
o
|
> > > 2006, > > > future
Ll
| <problem now> \
| 1. Deficit of specialists for diabetes
2. Need to down medical cost keeping quality
<Need's> “ . | USA Classical Di M t Model
Establishment of “Japanese type | assicall Hjcease Manaceimen J
- Disease Management Model in Japan | USA Recent Disease Management Model |
,g 1 Alteration of public medical insurance system creates
P~ / | a new business for outsourcing of medical insurance
= | < definition> by local governments.
Adding to Disease Management | *private insurarpe company also need disease
model in USA, it has bigger 1 grlzeonentes o
i i i Unique in Japanese type Disease Management ) Coupon incentive
incentive for doctors and patients. | O K e &) et
OSupport system of Non-spedialist by specialist system
by critical pathway system
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The Six Essential Factors of Disease Management

Identification

|

Assessment .
Continuous

l Reassessment

Stratification

l

Intervention N 4 ‘,,f.-_f'

Measurement

Population Approach and High Risk Approach

-'.I-.
. “.I High Risk Approach
!
j 0 = | ]l.
: o ‘ ! .
| T | 1 | 1 .
3| g e T
g B h 1
= 8 8 ! | I
e | = = g | 1 - 3
a g ) s :
< | g- » I \' ‘.'
— ll I I “ =
1Yo o
I I K
85 I I Ve,
1 1 “%.8
Risk
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/Health check-up (for 56 millions) =Population approach

' Health counseling } : —

| Healthy group Pre-metabolic | Metabolic |
|| ' group i group
‘ Health counselmg (for 14 millions) =
\

=High risk approach

f::;;,,_Jnatchlng cr|ter|a of l|festyle disease

PAHC program —

~4 millions of new
diabetic patlents
| Disease Management f" T

Medical care =High risk approach

Strategy of total Diabetes prevention | management by Carna

= o Natlonmde Particular Health check-up Program

Health check-up (for 56 millions)

~———  Health counseling |

= B | >

group : group

|
|
i
Healthy group Pre-metabolic Metabolic 7“}» i ‘

\
\

| |

i | Health counseling (for 14 mllllons) =

————In pathologic ranges |

m* ~4 millions of new
diabetic patients

Moderate risk

.\ Severe
‘| Complications
|

|
B
~9 million

s

-Primary Physician

Specialist Drs. - ‘
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Outline of Carna (disease management project)

< <Services>>
Primary Prevention
(DLife style instruction program (Critical
pathways for 5 action stage for self-care)

Cgina Officj

Service Providers

e Restaurants ﬁ@

i 1 Poi
(@Data Management and Analysis Critical Pathway ¥ inty
(@Individual “Target” to Get Carna Pninls’ Tourism Co. 5
+ Secondary, Tertiary Prevention F
@Provide Care Plan, Outcome Management| Gymnasium %

(Relational Critical Pathway for Diabetes) / /)
uestion to Find Complications Earlier /)

©Question to Check knowledge* Education iy > 2
Push to go to Clinic* Avoid to Drop Out N
®Quick Report of HbAlc to Patient 7 /A 3
- /',"/ , i > W\ e
p /7 Service Service \\| \
Clinics . Y R

- Patients
, Individuals )/'

g, 4
( Family Drs.

«(c Drs.) U s
gz 2o o a "
| [TeamCare  Strengthen Relationship @:}
Insurance =
. ;

A e -

" Local e {
Government
& nf
. y

DM

e

t/\//\f/_\/

/—\\

( Dentist Kidn!_v’\/ophlhzlmﬂlug'sl
, y

< |Specialists’ \,"\ 4

IT system developed by Carna for PAHC

develped

F==
1 | Under developed I

Lo =TT T e

I Navi system ! I Navi system |

I for group ! Ifor follow up !
I meeting :l counseling :
I I
===
< Management Evaluation
Na‘." System System for : and |
for indigivual I <
- follow up reporting |
meeting 1
counseling | | system

Data management system

All applications are developed by ASP

= 1,65




ICT system for data management system
for health check-up and healthcare counseling

Appropriate information
according to each result
of health check—up

Data upload by
HL7, Csv or

input by hand e >

Down loadable

Automatic
stratification

O
Down loadable
o HL7 CDA data

Verification study of PHCS in 2007 by the Carna
(results of stratification)

Company () Stratification Life styledis () Age athealth Weicht before ~ BMIbefore  Vraist before
insurers L M H Md (Diabetic(r))  check{y-0) intervention ke intervention intervention &cm
(n(%)

8116 41 19 93 4721 6802 2364 8489

(it 62 10 26 120 @ +476 4925 4278 +742
] @6 23 23 9) © +810 855 251 +636

15 3 17 14 40 5112 7021 2400 8651

sh G 31 63529 D +508 +895 +272 +5860
17 1 8 3 16 5062 6428 2336 8382

s 57 3 27 10 (@) +940 41371 +326 +869
123 25 71 38 164 4818 6833 2378 8528

Tl e Th geaes . % +612 4987 +281 +720
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Effects of Intervention in verification study in 2007

 Body Weight |

Groups
All
High risk

Waist

Groups
All
Hléh risk

n Loss of weight=SE (kg) p value
190 0.88+0.24 0.0004
50 2504063  0.0002
n Loss of waist =SE (cm) p value
159 1.35+0.39 ___0.0006
42 2.391+0.68 0.0012

Effects of Intervention in verification study in 2007

all group

Blood Sugar
HbAlc
Triglyceride

HDL-Cholesterol
LDL-Cholesterol

GOT
GPT
Y GTP

High risk group

Blood Sugar
HbAlc -
Tryglyceride

HDL-Cholesterol
LDL-Cholesterol

GOT
GPT
Y GTP

n Change = SE p value
175 +0.24 = 1.0 0.812
144 -0.03 = 0.28 0.231
144 -15.2 &= 7.16 0.036
175 +2.71 £+ 0.72 <0.001
155 +2.27 = 1.80 0.209
144 -1.41 = 1.04 0.176
144 -3.12 = 117 -0.009
175 -130 =432 0.003
n Change*=SE p value
46 -1.2 %+ 1.31 0.350
38 -0.14 = 005 0.004
38 -32.8 = 2038 0.124
46 +0.90 = 1.73 0.606
40 +2.15 = 4.39 0.627
38 -3.95 = 3.61 0.281
38 -990 + 322 -0.004
46 -256 = 11.6 0.032
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e'CARNA pr Q! ec t (part of The Information Grand Voyage Project)

“Carna” is the Roman female god of health.

 Correct and Appropriate Recommendations in Network
Application in the disease management program
+ “Wearing Sensor” Network
— To collect objective, continuous, real time daily behavior data
— To assess the effect of info-medicine
— To visualize daily behavior and change of attitude
— To prevent complication from info-medicine (inappropriate exercise and
diet)
* “Critical pathway” in the medical field
— Core technology to produce info-medicine

— To support evidence-based guidelines provided by the call center for
patients and clinics

The concept of Information as medicine

Information can be medicine!

If the information is provided in a timely & appropriate manner

} Ordinary medicine (Tablet) Information as medicine (Info-Medicine)
| Appropriate dose provided Appropriate information provided ~
3 [

Function through blood concentration ‘ Function through changeof aftitudle v

and daily behavior @ i
| |

& | |
Assayable and stable effect @R  Assayable by IT, but need to be more stable|
i >
i Side effects J Side effects (too much diet or exercise)
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Medical Service of Lifestyle-Related Disease
with Info-medicine

[Ordinary style] [ Info-Medicine style]
1st Lifestyle interview Lifestyle Information
s 1st|  from sensors and interview
step) + | step
Check up Results E1 + ‘
(blood exam) |0 Check up Results ‘
,f, 1 (blood exam, sensors)
Prescription of medicine g
ond + ond Prescription of medicine
step ’ Lifestyle guidance | | StP[, — + —
(diet, exercise, smoking etc) PPrescription of info-medicine

Experience-based <«——p Algorism-based
Ready made guidance =~ ¢=——p  Tailor made guidance
Low reproducibility <——p  High reproducibility
Difficult to evaluate <—p  Easy to evaluate

Difficult to give feedback <«=—p  Easy to give feedback

4-8 weeks

To create Info-Medicines

« We should know how to change the patients’
attitude and daily behavior
(Which information? What kind of timing? How to inform?)
* Collection of daily behavior Information
« Accumulation of large amounts of data and
analysis
» Assurance of Medical Safety
« We also consider assessment of outcome and
cost effectiveness
* To promote this info-medicine, we have
conducted the e-CARNA project, funded by a
national project, Information Grand Voyage
project using highly qualified health information
technology.
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How to assay the effect of info-medicine
Now we can automatically detect daily behaviors on time through IT !

(?axis
accelerometer

Transmission by 20Hz

Mesh

I
Data center

Mobile

Real time recommendations through mobile
communication devices using a mesh-network

Sample sensor data of a person standin
position in a rising elevator

|
clevator_down  EE———

run

walk
sleep
sit
bicycle

smoke
bus

stand

,

tokemedl ‘_*“

waln it ——

changeup

officework

'
T )
escalator_down  See——
rope_jumping S ——
! ! !
| [
r———
|
TS

calator_walk_down

Precise answer rate is89%
in 22 kinds of behaviors

A Result of Info-Medicine Experiment

Increase/decrease of exercise amount after
a health guidance, calculated by behavior basis

Number M decrease W increase

of people

35

30 -

25

20

15

10

5 |

0 I NTH
I U A A A A A U U U S U S U U
§$$$$$$$$?°988888288§

Change (%)

N=83, Ave. 9.55 *+ 18.8 % increase

Methods;

We asked the monitors to use sensors
for 5 days before and after a health
guidance.

Results;

90% of monitors increased exercise
amounts after a health guidance (Fig).
“Standing” and “walking” were increased,
and “using elevator” are apparently
decreased as daily behaviors.

Conclusion;

Now, we can recognize which kinds of
behavior were increased or decreased in
personal basis. This sensors can be
used to assess the info-medicine effect.
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