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SEZSHPIEE R A= (4
uJ;J E*E%R%E — (: ':L‘.\EI: E )
SBINECH T BEBEDTFOBIRELEROSS, R EDEMR (BFHILT) EHR (EEERERE) (A% (HEEEE

RFHEDFER. EHRZEEBEULERBIROFIAENCEDE, 220BENFEI 2ENHIBALE
o —XRABCLBERONE  ERIADHRE ERBEUERIGHESOREUL ("—RFI R EEHE")
o ZRFBFTHEMSFAALT I A DA ITICLDERITAOINESF BN E U ERIGHIREEOFEEUE ("TIXRFIRARERZEL")

"—IRFRAEEE" ORKRBUTKELRADVI-T>THY, K2 IEHREEEI 51 NI —IEU TR E (deHealth Exchange, &U
AJI—7 > T(INational Patient Overview (NPO) W17 1E. EEIFGEHRO _RFIBX. EHRORY ND -9+ T E

- RETE. RRERBEIRICOVTIE. CMSHEIE I BIDRICTEIRL. NHMRIROGHI EEEITTEH
o AVI—-T T IRBB(CT —AIN-RZIERL. RICBVWTERE

"TRFAERE OREXMEIHEEESHAR-ILTHD., K4 DEICBVTEHRICEEINIET —5%EAL. ZXFBNIET/{EREN TS
« Z[ETIL. NHS DigitalWEE I 3 EEEHEEELESpinez ERICIEHRZEIE ., NHSIE T DOEBEHEI 0 E =EHEHNNSDT 5%
yEFAE]EE
o IUHMR=ILTIE, IHISHHEEF BNational EHR (NEHR) AT AICBWVT. B ADQEEIEHRMNLEHCEDHREEZINTUS,
NBET A0 RFAZSEBITEE THIE T 3c6dDO— RV TEEENEREIFEIN TLRIRR
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EAS
AR REOEAE
 (2%)
= SE ™ .
AO (20154) 318,600,000 9,747,000 66,020,000 5,535,000 ;| 127,094,745
EF{OI=1 EETHEL: 20154 (KE($20144F) 820,251 41,848 181,673 12,459 300,833
ACI1,000 A 7D EEREL: 2015 4 (KE(F20144F) 2.6 4.3 2.8 2.3 2.4
A1075 A =D EFHEERE 1.7 : 2.9 - 6.6
NI EBEHROEIE (%) 21% 85% 88% 70% 18%
A0 AHIZDEZEERT (%K) 28 12 65 11 37 80
1956 20184 (FE(320144F) 79.3 82.2 81.5 83.1 83.8
EROMENE  2EiRENEER DRG? DRG DRG DRG (DPCY)
GXVEERZEE: 20134F (%) (BE/M(220094E) 86% 78.3% 31.4% 69.9%
EFOIRN By HEAICIT I BGDPLE: 20154 (%) 17% 11% 10% 4% 11%
EEZPOETIRER (CAGR): 2011-154F (%) 5% -3% 6% 6% 2%

1. Generics; 2. Diagnosis Related Groups; 3. Diagnhosis Procedure Combination
Note: UK(ZEngland A4+ DEEE S
Source: OECD; WHO; World Bank; NHS; MHLW; BCG analysis 3
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B Sequoia project () Inera (HZSHNEBATHERS) NHS Digital (EUFFHERES) IHiS (EXATHERS)
R « NPOLEULTEED. EEMICE  « SALARDNHEE I BIATHERES - REENERIRHEETS.  BFFRDMOH Holdings®
(ERi#E A E4K) BT AEBONC DR LLGEE B AR L CEE FAHLTES
[EnL>5H BT EROHER L EFIZ ORI EROER - EFIZNOME EROER L ERONEL  BETLOER- EROMEL
. - BENSIBZEBOBAELIC © T5AIU-5T (GPY) DIZE EESNTORNBEORIC - EERSENSEIBCET.
(EFBE®) nuz BEEFLOE LN Y As o e ES L ENZIEMEEEL. BER  EMoREE®RCTITIL.
fa ’\‘fgﬁﬁkgbéﬁﬁi BURBRXIRIROM DZEMzB &R UL % T B3 ISE2 s
’EE}J@H’MB%%R(L}EB*? « MUIACHIZRIZI-2ED  « EERTBOTIMAZETE EERBOHR. =20
* MAT. SEIREDHER G (RE I3 LTEROER L2 IR, EEE0SEEL T,
Ef?q%‘;’;ﬁﬁw’fﬂ%—*t’iﬁbt . BEIBRESESCAYE  BEY EREDOER (IR, e
JRPHIEBIAS EFAEOELE F ARNERCBONELE  @RICERITAILEEIET
BURIANIZRICEARET
[EDLSHIERE HEHIRAICBRINEREN MO HEIAR (AR ER BB/ \ROEHREINE IR B EREVS £
UREE SEHEL TLBDN | . REHRE{UTERBLTLNE  (GHHElIHIRICIDRDSD) - BEAREBEIER (SCR: . EED(CLDRMTHER, T,

(UNEE - JEAIBHR)

BINIER, 2GR K.
IREEREFDESLEZKIR
(IBUFRRTOEEERL)

. EHOEN-ZEIERD
EIE(LIIEI, 2OMIER
E R COE RN R
1E

Allergy/Medication/
Demographics)

- ERITROANY MEEk

(SUS)

- EFEITROTINMAIGER

(DARS)

REREE, BN, B
HE IR B RE
g

« BYVIBIRICAFELT, &0

SHADREL K~ NEEZ0.
F—HR-Z L Es

[ZDFERELT,
A= RIzBTVDDN ]

ERIRTORER)

« eHealth ExchangelcHUL\T.
KERDFI75%D EEHERE D
[EHREHEZEIR

« JARU-TT7ELTOGPD

&8 L& 3RR (HPY/GPD
EHREZHTER: 95%-~)

J21-YEICHEITB1EHR

EEDRER

1. Electronic Medical Records; 2. Electronic Health Records; 3. General Practitioner; 4. Hospital

Source: OECD; WHO; World Bank; NHS; MHLW; Expert interview; BCG analysis

- EEEE DR TORIHERS

D3I (HP/GPDHER
F&feR: 95%-~)

« FERBADHATTPAR

1='=FIEETJE1:E_C @ﬁﬂﬂ(ulﬁﬁﬁ U
BRtER R RICEHIERE

- EEEE ORI TOIRHR

EHEDZEIR (Public HPD
EHRIZ#c=R: 100%)

o ZRIBIRFBICBNTIEIFL

TEFEFEICE O TVRVAN
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EMR/EHRELAIBER (2/2)

EEEIROEIBRAH DEVEE DEVEIE FRoRETE FRoRETE

(PREIE or DEIESIER) - BIEHE-MISRBOER - SHUESICTRRZENEL. - SpineTIRANZIEHZEIE NEHRATEARIGHRNS5FH
[EFRZHIEFR FH CEHE(L NPO> A7 LZNTUCIRERZ - BAREEOT. 2RFBS RIERBLNR- N TEEER

1 A 2R FIFAAODBEAHETE

SZ) FRIERLEE (16)  #73,200 bil USD 956 bil USD #9260 bil USD 913 bil USD

(Source: WHO)

EHRDI AT\ TiEEAL eHealth ExchangePIDiEH#EIEHR NPORIDIEIE|FER SpinePIMDiEEEER NEHRAID:EHE [FER

ENTVRIEER

(XEEBRT—FIEEERY) Diagnoses Data Diagnoses Data
B SiEmcEE Medication Record Data Medication Record Data Medication Record Data Medication Record Data

Basic Patient Demographic Data Basic Patient Demographic Data Basic Patient Demographic Data Basic Patient Demographic Data

:—EBDIEIRICPR > TiEE Investigation (Laboratory) Data Investigation (Laboratory) Data Investigation (Laboratory) Data

T UIDEEEBL /IR IRIER Insurance Claims Data (IDR) Insurance Claims Data Insurance Claims Data
EMRT IS HIE ('18) #97,800 mil USD %9250 mil USD 91,400 mil USD %9200~250 mil USD
* HP: 70% * HP: 70% * HP: 95% * HP: 70%
* GP: 30% * GP: 30% * GP: 5% * GP: 30%
EMRES Az 3 * HP: 85~100% * HP: 90%-~ * HP: ~99% * HP: ~100%
* GP: 80% * GP: 90%-~ * GP: 99% * GP: 80%
EHR#Z =R [eHealth Exchange - Dithis:  95%- « HP:  95%- - GP: ~10%
Connectivity] « GP:  95%- - Private HP: ~5%
* HP: 75% « Public HP: 100%

* GP: unknown

Ul

Source: OECD; WHO; World Bank; NHS; MHLW; Expert interview; BCG analysis

Copyright © 2019 by Boston Consulting Group. All rights reserved.



Agenda 1. A

2. WEREDHIE
e K[E
e AVI—T

RE (12T 0R)

A

A=




KEDEIE

KETE., FRIEBEUAEEIEDT. Centers for Medicare and Medicaid
Services (CMS) EEEITERKFAEEZE (ONC) NBIEEUHAZ ENhE
o CMS: NHREBIE DA EREZBHNELATAT 7 BIROER - 18
o ONC: EEBIEDITESAEE(CBIT 2123 7710 DHEME - HitE

ONCOTF Ciz5_EiFfBNTzSequoia ProjectziBU T, [BHIEHEELE (eHealth
Exchange) &. EBHEDHDIRAERUE (carequality) Z/ER
« eHealth Exchange: £E#&EKIEIDHealth Information Exchange
(HIE) (LT, EREIBEHROIIAZHNTIRITA>TS
« Carequality: HIE_LE THRNZTFANBHRDF —{LESNTAZERRIS

Fle. KETIEZEMR/EHRARIA — (LT, ONCHESDIZI AT LSETOD
STRABHEMERINTHD, CNSREGETADEHNER(CIOTHRE

EMREFRZZR (L, 201 1EENSDEICLBBRINBREREA 2B =(C, IRIRTGPT(
FI8EILL L. HP (F/)- KIRFT) TEFIOZIBL L&, BV VKEEZIZERK

o HITECH%: JAbe/EER(CHT I 2EMRE A 218 (2011~)

o ACAVE: BEREEITEHIEERCHISZIE (2012~)

o MACRA'E: EMRE A (ST B T4T IRFIVTADILK (2017~)

AKETIFACON—IREL T, AFREE(C &2/ RBEDERDIAGNED .
KIRPR(CS AT MBI BEMRA A —Z M BEE{ENEITI L0830
Gz
o AIRPRICS AT L% ANBEPIC-CernerhIRIRTHIS0%D> 1 7% 58
o KREICBVT, KRN H/IVRIEZFS T BMRC(E. F/IVRIEEFRE T
DARIFPE CEEFASN TLBEMR (EPIC/Cerner £5) (CHIDE X 21EE]

1. Affordable Care Act

Copyright © 2019 by Boston Consulting Group. All rights reserved.
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TldeHealth Exchange#ZE5E(CTO/\1 4 — BN LT

_5  HITECHZ%

L MACRAYE
HHS? {REEfRHLE B ) EHRS A5 LD
A | 5 AZEFREL TERE] | SLARIEAT
It Il > [l
CMS?) ONCy) EERITEREREE EHR DB ONCERTE DIAFTFR
XFATT XT4TA R B —EX > 5~ IE‘J?IT@TEE%%EE -
HEERNIL—LT-7T0)\1(5 -
#2RDTL A1 — The Sequoia Project Carequality DirectTrust <
- B — SR (NPO) \ I
HFR/ > EHR PFHEJEEH'I#JL/—IA'J—’]
SAARSFr—/ | IDRY R I R R R _:7 .....
ey ELbaNtERT -5/ (F—9~—2) - National Health Information Exchange (HIE) 1= 7F0
TS A4S WatT —9ZiRM "y, =i Common Sure
BRIB® 1 eHealth Exchange well R NATE”) SHIEC® | ... :
(HIE: EERRIB IR ) 7Y : .
325 1B E (LR 2
EREEECERE z
ERAHOBK EI?E ?
BE < Blue Button = e g
iR (\=YFIL-~NLZ-LD—R: ... B« Beo d_ Bo . . 2
EEIEROIRM  PHRY J5YRIA—LDAPI®) “ = = e e < NAH— — E
J0/N14F— (IHN /ACO' Z SR ¥52EFT) 3
BR/-F-v7
1. U.S. Department of Health & Human Services; 2. Centers for Medicare and Medicaid Services; 3. The Office of the National Coordinator for Health IT; 4. Integrated Data Repository; o
5. Personal Health Record; 6. Application Programming Interface; 7. National Association for Trusted Exchange; 8. Strategic Health Information Exchange Collaborative; £
9. Integrated Healthcare Network; 10. Accountable Care Organization s
Source: Expert interview; BCG analysis 8 S



KIRBC (IR - =ETHEREZH

v Functionality available (from vendor)

v Functionality available as an add-on
(not provided by the vendor but from a sub-contractor)

Electronic
Medial
Record

System
Description

Provider size"

FEEMRA—N—MRH T SEMRIEEE—E

NSRRI, — 73 JVRIRIR B E (C (It Re e — & TR

Large Hospital/Affiliated GP Small Hospital Unaffiliated GP

Vendor Vendor A Vendor B Vendor C Vendor D
Modularity N4 v N4 v
Interface v v v v

Cloud vs On-premise

Both

Both

Both

Basic
Functionalities

Clinical Documents

Referrals, orders and replies

Medication, prescript

Patient Administration (incl. booking)

Resource
Planning

QOut-patient care

In-patient care

Diagnostics Lab

Diagnostics Imaging

Surgery

Rehab/Home care

Support
Functions

HR systems and salary

Finance

Billing

Reporting and BI

1. Small hospitals 20~199 beds, Large Hospitals 400~ beds

Source: Expert interview; BCG analysis

AN NSNS LN LNAN NN

CACLRRRRRARARS

AN SRS SN NN L NSNS N
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TRBE(CHITDEB PRSI AT Al S2ESZIENSIAFISHRF T, IRILGEFEEHET

: EMRUIB¥RIETS DI EREENEST - — B CEMRI AT AICEDHZED
TS RTLEUTGER : NA .
Sy SIN|= 47325 LIEE Hospital/Affiliated GP_Unaffiliated GP . Rz
DRSUES AT\ BHITSHES AT L . PAUNICBIBGPIE. MEICHATE,
EMIRES A7 BRAITOEE LA TVBIRIR
EMMmEES AT A
HIBRESZT L - TRUBTE KRBV NRAERFEOGP(C
ARIFIRE S AT L HUT, YINIIPDORATA ) %4T
EAESGRERBEIATA "Community Connect Partnerships”
RMEERE AT EVWSAHHEH DR
253,75 :
ff@ﬁi/_zﬂ‘ - AFRBRMERALTVSS 2T A (EPIC %) &
R s IR - GPOIRRE RS 2T LB
e 22t AT U. M BB EHIES AT AEDEEERS
ABEBAES 25 1x ANEBBETTZAT I BX
(|n-pat‘ient) j__xj:JIIVZTA ) ‘
ICUSTHES AT n - HEEMEACED, —BBDINRS AT L, e
CCUSHBEZ AT A EAE S, RIMEERE. RIMREZFD g
FMEESIT L BEANREEIRS AT LAOEENET B
FRERECERS AT A ®
ggéggxg N - DA T, ePrescription>FHIRDI AT s =
pevpom = N TR GP /IR CEBN O TOVBAEN 5
5[,‘ EIE 4%/)“‘65 3251 E%%E_I:/XTA 3] INFRARIR T CHEEN DTV ER) g
_ WRZATL L KFUERIRIL. EPICYCernerZ DAL P,
FHISIBRES 2T\ AHIZIES AT L EHRIMT% ., SR RN CEIERITEA 3
E%%‘ﬁ*/lw I3, BFIRS AT LGB B 8
BEY-EAIZTLA FHISZT L
7 SENEPR o RIRERS AT AL EAXN(CEBRRSHT 2
BEZNIAT KUMedicare/Medicaidé D7 —7&EHEH -
B SR %iﬂénfe\‘BD\ B%W@%%%%EBF‘%‘B%?E’\J 8
(RISEES 2T (RIBIEBI AT ([CPRDEIONENTUVRIRR %
Source: Expert interview; BCG analysis 10 S



INFRIESRR - GPICHITDEMRE K ZR(CHICAIAHDRIEMFIE T DRI

EREMRMZARRDAER

GPs

Hospitals

2018

Source: Expert Interview; BCG analysis

EMRE Az 3K
GPs #80%

o SRIOEERIEIRIISHEDII T ERH I B8
Hospitals ~ 85~100% ) o

o MEBENAKRZVVAREESRZENEL)

e 200FRLA_ETIZIF(FE100%

11
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HITECHYAT(E, SRR B AZHFORTEL . ZREDA > T1J TEMREAZIBE

EHR incentive/penalties in the programs “Meaningful Use"; Conditions to receive incentives
1>2t>747 [Meaningful Use (MU)1&EWVWSE A B4 %5 ZE1ERFE (MU1) EE2ERFE (MU2)
2011~ cUIEZE. & CIEBEMEN
( ) ;%#@%E%gg SRR > > RN 2011-2012 2014-2017
o HCTEMNDIRETE192ZRILDS5, N ~ -
e g . T ) EHRDEA: MUZERK:
1724ERIVHEHREAA > 740 FEED F—HEEL E{%ﬁiﬁ‘@jﬂtzﬁ +
(Data Capture and (Advance Clinical
Sharing) Processes)

RFIT4 2015F X CICBABRMF RIS BNOIISE MUPER - BRBROTIIIMEE - BICERBERBR

2015~ (Z(E RPINTA—EL TSRS TA—Xy bOIREEAL 24
( ) T ARSI . IBOERRIED . BRSERGSE
o Medicare-Medicaidh'5DIFEF&EFIN1% Eﬁfb o ERASOEHREM

WEE (RFITA—OIE. 20165EIC(F2%. - ERY-EA0FAEBE LA

(CHFBI1=7—>3> - BEBERZESRO

20175 (C(E3%NILK) . EROETETAR  EIERHENET
BRI BIREE =
VERADEE . EECLZECEE
. BEDZOREAD N
BEDD AN I

1. The Health Information Technology for Economic and Clinical Health Act
Source: NI ITBUENIBERILIBHEEMAET —1—-3—-I12LD 12012458 pé6 (https://www.ipa.go.jp/files/000001951.pdf). 20145118 p5 (https://www.ipa.go.jp/files/000042853.pdf);
Office of the National Coordinator for Health Information Technology 12

Copyright © 2019 by Boston Consulting Group. All rights reserved.
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EHR incentive/penalties in the programs

“"Meaningful Use"; Conditions for receiving incentives

ERBEMROE A /FB{BEDT. Medicaren>D
A2 FT4T IRFINTAVEEILK

o EMRMSOBIHRIBEZITOIESEE. 201 7FELUF.
{RBEFID ER A4~ 9%IEER

o [BIRIRMHZITORIOIIG S, 2017,
RIREIN ER KR4~ 9%IRHER

1. The Medicare Access and CHIP Reauthorization Act

SB3ERPE (MU3)

Fia 2018
FEBW TEERDEIR:
e ERDME
(Improved Outcomes)
MUZF o FEERME_EICRNBERD

BRUZEMEOM
$hERAL

- ERERIFZBICBEITD
FIRFER—b

- BREAOHOBECEER
Y=

o BEZRLOELTSIERN
1R ERRIB R

« t=EROERR £

Source: YT ITBUENIBIRIIBHEEMAET —1—-3—-I12LD 120145118 p5 (https://www.ipa.go.jp/files/000042853.pdf); Office of the National Coordinator for Health Information

Technology

13
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2015 Edition Health IT Certification Criteriad#i=

PR Minimum requirement for IT systems that store and process
EHRs established by ONC Health IT and the Department of
Health and Human Services

STNLABFELTRDENS

Regulation Text®E {4kl

B Certification supports clinician engagement in clinical practice
improvement and care coordination activities using health IT -
including participation in CMS programs

o Patients can access and send their health information
electronically

» Clinicians & Hospitals have tools for clinical processes, care
coordination, and quality improvement

« Developers can assure their customers that their product
meets recognized standards and functionality

S{MIEE There are sixty 2015 Edition health IT certification criteria,
which are organized into the eight categories specified

1. Clinical Processes

Care Coordination

Clinical Quality Measurement
Privacy & Security

Patient Engagement

Public Health

Health IT Design and Performance

P NS LA WD

Electronic Exchange

Regulation Text

§170.315 (a)(5) Demographics—

l. Enable a user to record, change, and access patient demographic data including race,
ethnicity, preferred language, sex, sexual orientation, gender identity, and date of birth.

A)  Race and ethnicity.

1. Enable each one of a patient's races to be recorded in accordance with, at

a minimum, the standard specified in § 170.207(f)(2) and whether a
patient declines to specify race.

2. Enable each one of a patient's ethnicities to be recorded in accordance
with, at a minimum, the standard specified in § 170.207(f)(2) and whether
a patient declines to specify ethnicity.

3. Aggregate each one of the patient's races and ethnicities recorded in
accordance with paragraphs (a)(5)(i)(A)(7) and (2) of this section to the
categories in the standard specified in § 170.207(f)(1).

B)  Preferred language. Enable preferred language to be recorded in accordance with
the standard specified in § 170.207(g)(2) and whether a patient declines to specify
a preferred language.

C)  Sex. Enable sex to be recorded in accordance with the standard specified in
§170.207(n)(1).

D)  Sexual orientation. Enable sexual orientation to be recorded in accordance with
the standard specified in § 170.207(0)(1) and whether a patient declines to specify
sexual orientation.

E)  Gender identity. Enable gender identity to be recorded in accordance with the
standard specified in § 170.207(0)(2) and whether a patient declines to specify
gender identity.

Standards referenced
Applies to entire criterion
§ 170.207(g)(2) Request for Comments (RFC) 5646, "Tags for Identifying Languages,

Paragraph (a)(5)(i)(A)

§ 170.207(f)(1) The Office of Management and Budget Standards for Maintaining, Collecting, and
Presenting Federal Data on Race and Ethnicity, Statistical Policy Directive No. 15, as revised,
October 30, 1997

§ 170.207(f)(2) CDC Race and Ethnicity Code Set Version 1.0 (March 2000)

Paragraph (a)(5)(i)(B)
§ 170.207(g)(2) Request for Comment (RFC) 5646, "Tags for Identifying Languages”, SeptembeV
2009

Source: Office of the National Coordinator for Health Information Technology; Expert interview; BCG analysis 14

Copyright © 2019 by Boston Consulting Group. All rights reserved.



Agenda

1. HEME

2. ASREDETE
o K[E
o« AJI—F>

R[E (1>J352R)

SR =)b

A

15



AITI—T > OHE

ADI-T>Td. EEY-EXZEEAMTER<. FlLandsting (ihisk) C&(C,
EEY-EXZ2EIE  EE I 3G N EE
« The Health and Medical Service Act(CELMBR SN, NEH—EREL
Landsting(c—1E
o LandstinglMEEMEHiZFELL. MIBANDOEEY -EXIREETZES

EATE. EEESEBOBHREIEZEANPONEHREL GERENTHD.
EAELOAHERERGBATIMMNEN DD, AT ERGRENFE
o '06FENHAIREEAICLD. eHealthEREZCHWLWTNPOBAEADE F2RIEL.
ZEDOFEEL BT EECHREEULTHIEIR
« —7H.NPODEE - #IFBIRIE. RUI1—FT> 0O A BB KRI2ES
#Bf8 (SALAR) O EZ=Z (T zInerah'E &

EMRE KK (F. HP-GPEB(Z90% L _EEE SN TULVBH, EHR (NPO) AD
EHERE, —SPOMh A EBRE. $995% L _FEEVUKERIB{R
o EMRODE A BK(F90FEICHNTEEC90%(CE)ZE

« NPONDIEGEAWISUAHBIEHIE PP EMREBEZHADIEA ANICLD,

SV EHRIEH 2R 7 ZE R,

R DREBIRFRICBVT, NPOIEE L 2R FHORHOT —5EE%
FRBZTVRV—7 . AD1—T > TIENPOINTDT —FUNEE - R F A NEST
o EEHEERINSIBERZINEL "Nationella Kvalitetsregister”
(National Quality Register) h'F—4AR—XEU TR
o F2 REEN LT —IN-RZERDEFCEICEIBLTHN. HAFTREIFIC
ERbLTr -5zt

16
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AI1—7F > CldNational Patient Overview (NPO)" W EEIGHIEEDOHLERHOTUS

Tm7 eHealthi#kEg

HERES
(Ministry of Health £ £
and Social Affairs) LT NI/NF HARSA> JIIITTY
R REEEAUT SALAR?)
.—-—.i =
SEO=E (The National Board of L o
Health and Welfare) M 733273522010 NI —5E
F—50 | Inera NPO 1—-H—-3Za17)l
. R = L
54 |[e—— I iy ‘ffgs@&v“a@ﬁﬁ
:‘A*IJ%%— -\-\-‘-A.\ (=]
- F=-Rb eHealth/T . . . =
3%?’703 = National Patient Overview (NPO) (EHR)
a8 — = — o A
‘ EEFHRZIS AT S35 1B NIH—
@ @ (IneraPMft g 3Mthmet —ER(THE—) <
S | National Service Platform (NTjP#4) |
Nationella BT I S A
; ; = N : : T 1
Kval}tetsreg1st§r T—IN=R | Security System | | Identification System | DEZ 7 =
(National Quality | | [ [ < AII-7T27-4
Register) | Sjunet | EEEREES
12> T4 T DR
B BE N EHRAREAR o :
: 1177 — =GPy 2= :
: Kl ( TGP ) Shared EMR > X7 A CNBEAAL
N - - ' e | | A ERRS :
DS el e S N R R R DR | (Al R | ASZA
Tt : & D S ——
VO3 EMR EMR P SATLER
S Landsting (ittizB=5844%)
1. Den nationella patientdversikten ; 2. The Swedish Association of Local Authorities and Regions; 3. Inspektionen for vard och omsorg (Health and Social Care Inspectorate);
4. Nationella tjansteplattformen; 5. Tillganglig patient (Accessible patient)
Source: Expert interview; BCG analysis 17
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BIBAE I TShared EMR> AT A%t TLSH GP/HPT—HEBHERE(FERLRD

. —F>T i SEBAREAI T
¢ Functonaty bt (rom vencor EBEMRA— N~ MRS SEMRIEE—ES [ Shared EMR AT AR CRIHPEBITBA
(not provided by the vendor but from a sub-contractor) GP & HP (Shared EMR) GP (E51)
Electronic System Provider size" Small-Large  Small-Large  Small-Large  Small-Large
Medial Description Vendor Vendor A Vendor B Vendor C vendordD | ||
Record Modularity v N4 v V4
Interface v v v V4
Cloud vs On-premise On-Premise On-Premise On-Premise On-Premise
Basic Clinical Documents v v v v |
Functionalities  Referrals, orders and replies v v v v
Medication, prescript v v v v P %@?ﬁ%ﬁ‘é(;ew HP
Patient Administration (incl. booking) v v v v
Resource Out-patient care v v v v B :
Planning In-patient care v v v v %
Diagnostics Lab - - - v é,
Diagnostics Imaging 5 s - v o {Eéé’ﬁ{ﬁﬁ{’é??ﬂ%‘ #’:%@ z
Surgery v v v v 5
Rehab/Home care v v v v %
Support HR systems and salary v v v V4 l §
Reporting and BI v v v v o
1. Small hospitals 20~199 beds, Medium hospitals 200~399 beds, Large Hospitals 400~ beds g,,
Source: Expert Interview; BCG analysis 18 S



AI—FT>TlE. BiBIKRE

S\ CDShared EMRHMEA CTULVBTz8D. GPTOERPS:EIEEET

: EMRETBHRES

DITEEENEST - —EFCEMRI AT AICEDIHED

WIS ATAEVTGER : NA :
> A7 LIEE EEEZSENEIE L EE
SETIEIAT BB AT ZAV1-7Td. EFAABEAICHPHEIFEMR
PRSIEZAT WEYMRES AT I AT \E—IRE AL TV, FEROERFIRE
FIMEIES T/ BIEGEATWBIRR
HIRBESATA . B CHEAL
o S érfjﬁb\ L(1 Ta—;wz)GPtB fBEICEEAR, BRAIT
ERESERBES 271 u ‘
=1 Dy eI - (FEAEDIDIT(CH LV TShared EMR (Hbigh
WRIRE S AT I\ BRI CHEAEINBEMRI AT L) DYI
UNEUS 25 JI7HGPEIFCHEPBITIRM EBAE(L
Rys - }RE2S 2T I #icain)
NSy N ABBET TS AT - GPEIFIC(d. —BPHEEEZ RO TLREDD.
(In-patient) T=AI-WSATA EBPIRS AT LEDEHESTRE TH BTz,
ICUZIR> AT A TESRAY(CEIENETT
CCUZIBS AT\
FMEIES AT A
RERECERS AT I\ o RRIEZRI AT LE. BEARIY(CGP/HPEIC
BREMEIZTA LOFNEIRE(IN BT R DIRBR AT EEHEL
RESE REEIZTL ERESIATA B FHIICIBERZDED
W= AT 1 - LOF(Zpatient safety claims®Ddaik>Izsb
FRIERIES ZT L ARISES AT RIS b3 HE DR
BEY-EXIAT A FHIZATLA N
EEEES - ZOAHSEAI TORRBMRRSHTE (LEE.
BEZNIATA EBFIIREENEA TORUERR
Bl SR
IRREEI T RIRMEIRS AT I\

1. Landstingens Omsesidiga Forsakringsbolag (County Councils' Mutual Insurance Company)
Source: Expert Interview; BCG analysis
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EMREZE K2 2 (FIRIR90% LA £, NPOFEHEER

EIRNEMRATISOMAIER (2018)

#930% GPs

#970%

Hospitals

2018

Source: Expert Interview; BCG analysis

BEIERICISBLEA EEF/UVVKEEZZER

EMR/EHRE: K% &[]
EMRE B3R NPO #&i 3R
GPs 90%4 95% L1
« 194084K(CEIA - 2TOEBAERD
pESHIEZ Shared EMRH'NPO
B AU, eHealth® NIEREL TOBIR
TEEBR |- ASERETFIC
Hospital « 19901 (C90%LA 1T XTI DR,
ospitals DL R RAER NPOADIEREH
FEMHFC EA
ERR Ao Ple
ol
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National Strategy for eHealth

(2006)

National eHealth Strategy for accessible and
secure information in health and social care
(2010)

IMCHEEE

Vision for eHealth 2025
(2016)

DRI ITSZF LD _E%IBF. 6DDAction AreazSkiE 2006 LAP%IZ 5 _EflzeHealth —EZ D E /I 12 20254F(CHFR—MeHealthFoEE (LB TE%ZIBIT,
= vi °I | \; . EE . -
SLEAE 1. Bringing laws and regulations into line with s e 32DAction AreasZiRiE
extended ICT use * Include social services to ensure coordinated 1. Ensure quality and efficiency, and satisfy the
2. Creating a common information structure development of health and social care need for protection of privacy and security
3. Creating a common technical infrastructure * Meet the negds of all health a}uthorltles as 2. Enab_le the exchange of information by using
well as public, private and third-sector consistent terms and structures to guarantee
4. Facilitating interoperable, supportive ICT practitioners quality and security
systems * Provide decision-makers with a better basis for 3. Provide better conditions to make it
5. Facilitating access to information across planning and improving health and social care technically possible to exchange information
organizational boundaries . Strengthen citizen integrity in all decisions and while ensuring quality and security
6. Making information and services easily activities
accessible to citizens
EHR®D NPOIBIRIC DOV TIRS NPOZ% FeBI i (CERD AN fAtZZ BT U EFMRERDANS . BRIEHRESIBRCEFID
FErE(C « " An increasingly important requirement is the 201 1Eif(J:ELandstmg(DNPO};z%;b%} JLERE
EICEE ability to locate and access patient data * " Deployment of NPO has begun in Orebro and * " Here the Government and SALAR share

previously documented in the health care
and social services and by different care
providers. Such information is needed to
improve health care for the individual
patient and give us a better understanding
of the efficacy of the health care services as
a whole”

Ostergotland. A further six county councils
(Blekinge, Jonkoping, Kronoberg, Stockholm,
Sormland and Vastra Gotaland) are planning
to begin deployment during 2010. NPO will
then be introduced in the rest of the
country’s county councils and regions during
2011-2012"

responsibility. The Government’s primary
role is to work to ensure that national and
international standardization efforts linked
to social services and health care can be
implemented smoothly, while SALAR’s role is
to seek to ensure that municipalities and
county councils introduce agreed standards
in their systems”

Source: Government Office of Sweden, "National eHealth Strategy for accessible and secure information in health and social care” (2010); Vision for eHealth 2025 (2016) 21
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SE
(12732 R) @

ME

[ETIE. NHS DigitalhVEIR - BT 3Spine iNEL NIV THOEHRS AT A,
Health & Social Care NetworkNBEEREIEDIZAEARREAZE L THEEE
« Spine: EEESEBTOIEREEZE] 2y NI-VEEE
(55. Spine AN BEEREIEY —EZELTSummary Care Records&Ezigfit)
« Health & Social Care Network: :E#£(EEROMAE( LB IIZETIE

To R (FIBA VM BIROEE - £ ZBIE b+ DRI Y REBBENTET,
IR CII B BIROESEHFZEEL DD, EROIEHREEY —E X DE A it
o L IBLVEREGHREELNI Uz care.dataDY —EAHBEE# XA DE.

1—-HYORFENSETEIH EEAL
o IREQR. HFEDIBRIERICKD. hD0pt-out 5XDEAZEU T,
REZBHIRVESEH COEREIFIROSS - BF2XIR

EMRDAZZE{LICH LTI, NHS Digital/ERDITKA 1 RS54 M FIE, SRR S
(FRVHEDD, EHRADIEHRILEH EBEMELE U TEFILESN 33, "RoOF-%
[EERIEIETIBIR T B LT HA RIAIADEMH NIRRT

EMROE AR, BURHNSOEIIEZE=(C. 128D CRE(C90%(CEE,
EHRIZHD . EEALREDIBHRIBT 2B T DL TIO%~EF L IKERIZERK

NHS Digital(d, BEDFEZIEFR. BISXIEREE AR OH RS
Z5%lt. BRET —ADLRFAICEEFUTLDIRR
« Secondary Uses Services: NHS#E##A TR gER 2R IGIHRELE
- Data Access Request Service: FRA&REFRIOT AL,
IBEERENDIRVEEADZERZ IO TEFEN 5. NHSOY—EX [ EBMEU:
EET—ARET-EX

23
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EX=i= %Eﬁ?%@EJID\CHD_CL\é

Tt
REa

(Department of

Health & Social Care)
|

T—AND 7Y A IR

= ITK3) A R51> = (P RB]EDIREENE)
L L
NHS Digital
2)
NHS?) England asym
EHR
Spine 2RIEIRER 2
SpinehMtEftg 3 —EX > ;ESJA\I?—ZG_)
- BILHY—LR
o E2#EECE% (Summary Care Records)
Ko - ASSABNIR
> . HAEURRED XY Sy —HhE
. EANBE®T—IR-ZF—E
- BB Sr—HEE (GP2GP) B
> f—
l Data Access B S
Health and Social Care Network (HSCN) Request
Services (DARS)

12 T1T DR

EMR |
B2l i B35
JOINA445—

1. Health & Social Care Network; 2. National Health Service; 3. Interoperability Toolkit

Source: Expert interview; BCG analysis
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v Functionality available (from vendor)
v Functionality available as an add-on

(not provided by the vendor but from a sub-contractor) IEEMRX—b_D\‘T%'f#'\'j5 EMR*%AE_EE:
Electronic System Provider size? -Large HP Small Large HP -LargeHP § mall Large HP
Medial Description Vendor Vendor A Vendor B Vendor C Vendor D
Record Modularity v v v v
Interface On-demand
Cloud vs On-premise Cloud Cloud Both Cloud
Basic Clinical Documents v

Functionalities Referrals, orders and replies
Medication, prescript

v ]

- EMREGESIIOS AT LT
IBEN BAEENEC. EMRIC
SENRVEEHZ

Reporting and BI

1. Small hospitals 20~199 beds, Medium hospitals 200~399 beds, Large Hospitals 400~ beds
Source: Expert Interview; BCG analysis 25

v v v

v v v

v v v

Patient Administration (incl. booking) v v o v v

Resource Out-patient care | v NA v v
Planning Irl-pat1erlt care . Demandm v NA [ S v v E
Diagnostics Lab BN, UY—2 v NA HaeERoT, | f v g
Diagnostics Imaging é%\jég ,I]EI(\J/\)ILQZ/\\% v NA E%Efé) Elf?éﬁ v v éﬂ
Surgery g%glbﬂb“tim v v %ﬁ% v v =
Rehab/Home care ':' v NA v v g
Support HR systems and salary v NA v v En
Functions Finance v NA v v E
Billing v v v v :
v v v



EMREDEEED

: EMRETBHRES

DITEEENEST - —EFCEMRI AT AICEDIHED

HERSN D, REAIC(IE ORI B OB IR AT LAMFE

TS RTLEUTGER : NA :
AT LhIEE BIYATLIEE - wE
SBXIEIAT EHTZHES AT . ARBUEHPCBU BT
BT AT EAESDSIRRIBRELETIETS
i | IROBEBOHT, KIRBRICOSEMRE
EIBRES AT/ DIEHENHET
RRERES L - REHIAFAEOEEEENT, EMRE(
%}EHEEQEJEJE{:./ZTA BT DS 2F A CER
b 3 (PR AREHP CERUEDIRR)
INES 25 © FUINEIRHPICE TR EBPIR S AT LADIER
J\EUS XTI 5 (R ORI S 25 s CEHE
L B A7 | %i?F"i;:L /xx Tfof—g‘ ST, 4
e, = ABREBETTIAT - RVAT T EATD. iR
()Iknﬁ_’;’)%ﬁé;rgqh e 20-300BAES AT LISRIELTHD. it
ICUSHES 2T s fbizans
CCUZIBS 2T s - CNBIBIRIE. RRDBTEEENSE, EMR
E 5Dy EIN ZNTUCEBRICPIEATERIRL TR
FRERSEERS AT L) - GPTId. BB ABRBIERIRT A
HBREEIATA T, HR— NRAGCIEHE
REEE-YREESRT L ERREZATA - GPEIFOREFZIBS AT ACONTIE,
WS 271 FHEUAD A —DFTEL. EMREDIEIEZ
TR TR BB XTI\ SIS IR S AT Ly ESE
i AR AT L - AFUR (12952 R) HPOA % d58HBNHS
BEY-EXIZTLA FHIZATL ETFOHPTOZIAE, FEBOED, FIR
SEIEPR BEOEBNEE - IMEL BEXRGHRTO
BEZRS TN S RAT s
E SR (Pl: BEIESFHROGS F)
IFRIEBIZATA RIRERS AT

Source: Expert Interview; BCG analysis
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EIRNEMRATISOMAIER (2018)

GPs

Hospitals

2018

Source: Expert Interview; BCG analysis

EMR/EHRE Kz &h[a)
EMRE R 3 EHR (Spine) &R
GPs ~99% 95%LA _E
« 1990EEMICHFICED « LATOEIN
EERENIHOE RN #ET{EENBIEN
et A FT1TERD,
RN LR
Hospitals ~ ~99% 95% L4
- BUFEED - EREEBEAISNT
12> 747(CED A
TRz {EE
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SUSHBELUDARSH T —HD2RFIRZEE - FRHILTLS

information suppliers, or independent sector providers of
NHS-funded care

Note: Contains information from NHS Digital, licensed under the current version of the Open Government License
Source: NHS Digital; Secondary Uses Service (SUS) and Data Access Request Service (DARS); NHS Digital 2017-18 Annual Report and Accounts 28

Secondary Uses Services (SUS) Data Access Request Service (DARS)
Service « Single, comprehensive repository for healthcare data « Online portal to allow data applicants to submit and
» Receives, processes and reports information for purposes manage data access requests and sign data sharing
other than direct clinical care, incl. commissioning, agreements
healthcare development, improving NHS resource « Handles all requests for identifiable or potentially
efficiency identifiable data
Data « Commissioning Data Sets (CDS) « 10+ data sets incl.
« Form basis of data on activity carried out by NHS Trusts - Hospital Episode Statistics (HES)
reported centrally for monitoring and payment - Patient reported outcome measures (PROMs)
- Diagnostic Imaging Data Set (DID)
Users « Providers » Researchers
« Commissioners « Commissioners
« Clinicians ¥
Security « Access to SUS managed using Role-Based Access Control » Before data sharing, processes and controls followed to E
(RBAC) ensure (not exhaustive): ®
- Grants appropriate access levels to identifiable, - Legal basis exists =
anonymised or pseudonymised data based on user - Especially sensitive data follows full governance and 3
- Smartcard, passcode, unique user identity allows approval process E"
monitoring of access - Requester has necessary security to safeguard data §
« Secure N3 connection required to access SUS via Spine - Data sharing agreement and data sharing framework S
« SUS data only directly available to NHS organizations, their contracts in place g



NROA—EFITKHA RSA DR GREZDHITIICDONT

ITKIA RS54 > D45
HARIA OB E NHS Digital provides guidelines for enhancing interoperability
across multiple functional themes
The newest ITK framework includes the following 3 aspects as
its component package
1. Core Service Definitions of services applicable across ITK system
ITK Core Definitions
IL—~A .
J—7) Transport Web services as default transport method, but Data Transfer
Specifications Services (DTS) also supported
Architecture Specifications describing the expected technical behaviours of
Specifications ITK applications and middleware
Distribution Defines method for distribution (Distribution envelope
Envelope containing transmission routing info. and payload details)
Acknowledgement  Overview of the acknowledgements appropriate for ITK
framework implementations

Target Operating
Model

2. Interoperability Spec. Ref.
Pack

3. Spine Mini Services Specs.

1. Object Identifier; 2. Health Level Seven; 3. Systematized Nomenclature of Medicine-Clinical Terms; 4. HL7 Clinical Document Architecture

Description of the responsibilities of an organization deploying
an ITK solution (Info. Governance, etc.)

Defines standard reference for Object ID (OID"), HL72)
vocabulary, SNOMED CT?3 Subsets

Vendors expected to follow the appropriate assurance process
to receive Spine compliance certification
(Compliant = Access to Patient Demographics Service)

T4 RS> E A DY R— NEBEEZDHATIICDONT

ITK Conformance T 2NiIE

Screencast overview

Provides overview of publicly available NHS
Digital ITK Specs and supporting material to
understand ITK compliance

Downloading NHS
ITK specifications

Provides ITK Architecture packages to show
foundation requirements necessary to vendor
system development

Identifying accreditation
configuration

Provides numerous system options of which will
define the vendor's configuration requirements

Identifying transport/
messaging

Provides options for message bundles (i.e.: HL7
CDA%), and Transport method (Web/DTS/TMS)

Development support

Provides several example code for reference in
using for system development

Evidence submission

Vendors will need to fill in requirements
coverage sheet with links attached that shows
proof of system compliance

Conformance certificate

When accepted, an ITK conformance certificate
will be availed to the vendor

HARSAZITHOD
BER

Note: Contains information from NHS Digital, licensed under the current version of the Open Government License;
Source: NHS Digital (Interoperability Toolkit Guideline); BCG analysis

SERTOMED I TEE BEARH(CEEMRS AT LD
BREE O [ HER | T BAZT, A RIA V=R
—75 BE(ELRBVE, EDEHRS XT AL D HifE
MMELRBTe8h BANFEAERTAIPIRREIC
MIBATORMICXT I3 AR5/ 1 %3BIRISH LT,
HA RSAIADEELL - AT HEZOVIAST
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>2AR=ILO

M

SOAR=IUE. BEDOEHRS AT ATHBNational EHR (NEHR) 2375 _E(F,
EHRS 2T LhDE Mz {EitE
o ERRIEOBY#% SHBPubliciibez i, [BIRFEBOEERL RS
EMRI AT LAEENHET, (F(F100%DE A ZIER
o Private JRFEEX°GP(C@IF T, #BIEPS AT AR ME (EMRRE A
hEEE M DRGZREMRS AT /a: GPConnection) ZiBU T M Z{EtE

BAFELTIE. NEHRAD BRI 2 /e 9 2128, [BIREB DEENERH{ b7z
fBU. 20198k N'52020FKRICH T, SEEPE TOEEIFHIROIEGL /R4
T HEEE

« Phase 1: BECEFLHEATLVBC linical Laboratory Service

« Phase 2: Acute Hospital Service/Community Hospital Service

« Phase 3: General Medical Clinic Service/ZDAth

EMRE S 3R (FBE(C80% LA L2 fgEN D DD — 7. Privatefilz/s2EFrD
EHRIZHEZR(E5~10%(CBEF 2R

38, 20186 - 20194F(C. ARMMERIBIRIFRBIFNFEEUIHER. BANIFHR
REFIEDOREUHZR. BIRIEBOERFHCICOENNIEL TR
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> HM—IVTIENEHRY HERRISIROEEEAZL L THERE

= =
L Ly
[T [T
. RIBEAR-NTAITR RiES
N = B/ 55
e roorg S
| rERUER
EHR Health Services Bill A7 \ER .
« Summary Care Records Pl EHRAZY-
Y — (demographics, medications )
« Detailed Documents (referral docs %) EREIEIROIRM
« Shared Services (Shared Care Plan %) < B
NEHR .« BI Enablement (Audit Scorecards ) >
NEHRAD 771X
A 1 I A
20196EE TIC B .
. EEIERIBHEEBL EHR IBIRIRAL T TIIRAIRE

EMR 24— (124 B O3EEE) A>5-J142 DEHL I3
'Y g
EMR GP EMR EMR H}I;Zjl:lg/\d) g
(GPConnetion) A>A=TJ14 R ) A £
> X . —RFACEEIZ0- R/ c
‘ v ‘ $ Personal Data Protection N
> 2T ER Act (2012) g
> Pharmacy >
2B el Laboratory E
= Radiology = S
[T > —— i §
s 25 1EF JO/\15— IHiS =
| R H—UZ NDIRA | 5
©
1. National Electronic Health Records; 2. Ministry of Health; 3. Integrated Health Information Systems %ﬂ
Source: Expert interview; BCG analysis 32 S
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v Functionality available (from vendor)
v Functionality available as an add-on

(not provided by the vendor but from a sub-contractor) IEEMRX—b_D\‘}%'f#'\'g_é EMR*%ﬁE_%:.
lectronic | system  Provider size?
Medial Description Vendor Vendor A Vendor B Vendor C Vendor D
Record Modularity v v v v
Interface \/ \/
Cloud vs On-premise On-premise On-premise On-premise Cloud

Basic Clinical Documents

Functionalities Referrals, orders and replies

Medication, prescript

Patient Administration (incl. booking)

v v v

v v v

v v v
; ; ; |
Resource Out-patient care v v v g
Planning In-patient care v v v - B
Diagnostics Lab v v 4 - En
Diagnostics Imaging v v v - %
Surgery 4 v v - En
Rehab/Home care v v v - %
Support HR systems and salary v v v v é
Functions Finance v v v v 3
Billing v v v v %
Reporting and BI v v v v 5
Source: Expert Interview; BCG analysis 33 §
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2Rz FNCRIR{EI=

ZZ0. EMREEFFIRI AT LAEDEENMEA TVDIR]

: EMRETBHRES
P JRITS AT LEVTER

DITEEENEST - —EFCEMRI AT AICEDIHED

: NA

> AT LIEH

BI3 257 LIEH

=

SRS AT

BITSIRS AT s

HP (Public) GP (General)§ GP (GPcon.)

WMEYIRES AT s

o PEERNUARBRERS AT AR,

BIREMRS 2T A DI NEA TLBIRT

EMEIES AT A

FIBRES AT

ARFERESXATA

ERESREREESATA

RIME#E /AT

RIKIRES AT A

UNEYS 2T L\

Ry -8B AT s

ABEBhES RT I
(In-patient)

ABBET 7S AT A

F—ZA0=I2RT

ICUZIES AT In

CCUSHEZ AT n

FINEESZAT A

FRERECERS AT

RREEIATA

ERb AT EEDEE. EMRICBRST
TR ERICHIT DS RT AITLZHEE

ZOI. PRI AT AFIRIILTHST .
EMRZ AT AEDEIERERICGRE TSN TER
HENHIH., FEENE R

F—=23-)I AT AIOWVWTIE. BARDKR
EEER. IO AT AN A TVWRIEEN
2 WEER

o BFISTERIAT LR EEO—EFTE.
Oy MBI AT AFZBEALTWSIEED
B RIFTIHEIMDT . INERAEHHERR

o RIREZEIZATACEVTE., TERBEFEE

FEEE-YIREES T A

ERSETSATA

FIELE. EMREDEHE(FERL TLIRR

YIRS AT

FRISHRRES T s

SHRISZIRS AT I

EHISIRS AT

BEY-EXIZTLA

THRIZAT

EEEES

BEERNATA

FI SR

RIREIRS AT I\

RIREES XTI

Source: Expert Interview; BCG analysis

T TIEEMR LTSy, AR
FREE AL

—7. JOEX £ RIERAIGEEN T
130 TAJOHIBRZTTU CE A iz Kt

BIE(GEE. X—IL-TyIR -BHEET
1THN, EMRI AT LA ETOPDEWTIEARWN
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EMRE AZR(IEARTELBDD. Private SectorlCHFAEHRIZRHEZR(ZEL VAT

[EINEMRATIZDAIER EMREZ & 2K - EHRIEHER
EMRE Rz 3R EHRIZHEER
Private GPs ~80% ~10%
30~40% Private - EMRIZT Al
- (GPs + Hospitals) EHRN'SIMIZL T
AV
e Hospitals ~100% ~5% :
- ERRHEEEZ - EMRIZATAR
_ EJEE EHROMSIRIZULT
60~70% PUbl]C. (AYs) ;
(Hospitals) 8
Public  Hospitals ~100% ~100%
- BUROE SR
&DIF(F100%
2018

Source: OECD "Readiness of electronic health record systems to contribute to national health information and research”; Expert Interview; BCG analysis 35
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F—AOVRFIFL. S1%. EO75 iU TR ST RS TS S

2R FIFA(CEE I BT DEGHA 5 &t 2R FAICREET AT
IR, SOAR=ILOEATF (IHiS) EUTIE T—HD2RFIFZHEET B(CdHIzD., BTER Personal Data Protection Act (PDPA) 201202 {w%1BU T. EEBEIEDIATTIC

O—-RYvTE, SEOBERAEHEZEZRL TLDIAR B327—HER%ZR]EEC IR IEEZATR
451 e =1 F—HD2R PDPA Section 2, 17(3) & 21(4)
- - - FAOTIES 1. "An organization may disclose personal data about an individual
without the consent of the individual in any of the following
S - FHOBIERE - HOTILTF-H0 . SITEAZE. ARG circumstances’
ZEATED =Mt X5 mon EDrHDT—4 .
R=FIPA D DATHEEEF DR . RERFIOD * (q) "the disclosure is for a research purpose, including historical or
g TV, BEEREZHK IR— MAFREA statistical research”
JUIH? - N
o 2RFNEOEHD };T)%%@ﬁ*ﬁ(u Epas J:%Eiﬂiﬂ) "Paragraph 1(q) shall not apply unless -
ETFILOEEEITD / o EERIERAY BRI A (a) the research purpose cannot reasonably be accomplished without the
EREESHE IEAIPRI TR personal data being provided in an individually identifiable form;
FRATEAR T (b) it is impracticable for the organization to seek the consent of the individual

for the disclosure;

(c) the personal data will not be used to contact persons to ask them to

1aE o AvTR—R/Z237 - BRERICHITZIBER - PR participate in the research; 2
H—R RBl= BEERILER (d) linkage of the personal data to other information is not harmful to the &

_ * BmlARSIUS individuals identified by the personal data and the benefits to be derived s

<] =N —— -

o SDATLR—K o EZWOBIE DT . EEDOEREMIE from the linkage are clearly in the public interest; and )

. TIRF—HSHT . SAECBIFBIEIR OHIREIEES (e) the organization to whlgh th_e personal data is to be disclosed has signed an i

e NI agreement to comply with o

b aks o BEEATRELTO i.  this Act; S

. 1BfE NSRBI A AT ii.  the policies and procedures relating to the confidentiality of s

NIRBe D NREERE E

N _ personal data of the organization that collected the personal data; g

o F7PT52031Z - RHABI/R—MATT iii.  security and confidentiality conditions of the organization £

SR CILOEEEE] (/\RIVERTR. 83 disclosing the personal data; o

— — BRI iv. arequirement to remove or destroy individual identifiers at the S

° T—gﬁﬁﬁ)b_“f B 7'3 earliest reasonable opportunity; and a

I>>> - BmBREE-DF v. arequirement not to use the personal data for any other purpose f

. Az S — or to disclose the personal data in individually identifiable form S

#1475 EE(CBIID without the express authorization of the organization that o

DT disclosed the personal data. £

Source: Personal Data Protection Commission Singapore; Expert interview; BCG analysis 36 S
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SingHealth Data Breach
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HIV Information Registry Data Breach

FEA KA

June 2018

January 2019

T—AmED .
=g

A server in the Singapore General Hospital (a subsidiary
hospital of the SingHealth Group) was breached by a group of
hackers, leaking patient demographic and prescription data to
the public

A 33-year-old US citizen who lived in Singapore from 2008,
breached the HIV Registry data and downloaded information to
release to the public

The convicted was a former partner of Ler Teck Siang, former
head of Singapore’'s National Public Health Unit (also convicted
of falsifying HIV DB info)

mELeT—4

Patient demographics (Name, address, date of birth etc.)
- Data breach of roughly 1.5 million patients

Prescription information
- Lost prescription information for 160,000 patients
- Information included data for Lee Hsien Loong, who is the
Prime Minister of Singapore

HIV diagnosed patient information
- Lost information for 14,000 patients with HIV
- Data included both local and foreign visitors
- Names, addresses
- HIV status
- Other basic medical information

o
RIDNIZEED

Singapore Health Services (SingHealth) was fined
$$250,000 as being the owner of the patient database that was
infiltrated in the data hack

IHiS, the IT agency responsible for Singapore's public
healthcare sector, was charged with a 55750,000 fine for failing
to take adequate security measures to safeguard personal data

1. ASEROBREREZFRC

The Health Ministry provided a statement blaming Ler Teck
Siang, accusing him of not complying with policies regarding
the handling of confidential data

It was likely that Ler Teck Siang was aware of the data breach
at an earlier stage, but did not inform appropriate authority
with sufficient response time

Currently, the "Phased Enforcement of NEHR" is being postponed for
approx. 12 months due to the data breaches above

Source: ZDNet https://www.zdnet.com/article/firms-fined-1m-for-singhealth-data-security-breach/; Expert interview; BCG analysis 37
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BRZE ZRILTI N FER / tHEEREA E&

ACA Affordable Care Act KEEBREHIEEE KE

ACO Accountable Care Organization ST THLR KE

API Application Programming Interface 7V —23>T0933 049 T1—R KE

CDS Commissioning Data Sets NHSOSAERE I HERICHVWTESU TV EBDEEER HE ()35 R)
CMS Centers for Medicare and Medicaid Services ATATT  ATATAR-H—-E 24— KE

DARS Data Access Request Service NHSOH—E 2] EBIEUEERET — YR —EX ESEN Y)

Department of Health and Social Care

Department of Health and Social Care

Riga

DID

Diagnostic Imaging Data Set

BRI 5

125K
RE (127728)
RE (127728)

DPC Diagnosis Procedure Combination SUMHHAA BT EREZ W RES DZMMEF D FACE D 1 BHDeEhAVEIE

DRG Diagnosis Related Groups I ABREEDEREETESIE

EHR Electronic Health Records EE|FIREE

EMR Electronic Medical Records BFHILT

GP General Practitioner HXE- a2 EE -

GP2GP GP to GP BEMBOZEFRICIE G e D2 iROILEHEE RE ((2IR)
Gx Generics BREER -

HES Hospital Episode Statistics JABEOINE - AR - 2T -4 RE (AT R)
HHS U.S. Department of Health & Human Services RIERAULE KE

HIE Health Information Exchange B BRI .

HITECH The Health Information Technology for Economic and Clinical Health Act  #ZFMRUEERMNEDEOHOERIBEIRITMICEE T 2EE KE

HL7 Health Level Seven EREIBIRICHIID AT —IIIRE(C R I DEPIZHEARNS R"E (12T30R)
HL7 CDA Health Level Seven Clinical Document Architecture o BIRIEHE RE ((2I7R)
HP Hospital RFEbr - fe sl .

HSCN Health & Social Care Network NHS D317 B AT RKE ((2IR)
IDR Integrated Data Repository waET 4IRS KE

[HiS Integrated Health Information Systems SUAR=ILOEZRDEFOIT L HEHE T DI 1iiRES SYAMR=)L

IHN Integrated Healthcare Network RENVAT TR NI -1 KE

ITK Interoperability Toolkit EEMER OB IREEZ R fElC I RHIBHRIEIL - LD —-V5E RE (>T70R)
IVO Inspektionen for vard och omsorg / Health and Social Care Inspectorate  {F{Z-{EUHEEE AII—T>

LOF Landstingens Omsesidiga Forsakringsbolag TERERESBHRRST AII-T>
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SHS ARIL7I b FER / 1/ E5%EA E#
MACRA The Medicare Access and CHIP Reauthorization Act AT TANDT 2RV RE EERE T 5 NBIRIEE KEH
MOH Ministry of Health 1REEE SYAMR=)L
MU Meaningful Use BEHDFE KE
N3 N3 NHS OtF+1 789> 27 L (FRIE(F HSCN(IZHBTT) RKE (1>T52R)
NATE National Association for Trusted Exchange EREHEEEE A B O E | SR A 7 1Rt 9 3NPO KE
NEHR National Electronic Health Records PEEEEREE SUHR=)L
NHS National Health Service ERRET—EX R"E (12T30R)
NHS Digital National Health Service Digital FEEAIBEERT > — R"E (1>2I30R)
NPO Den nationella patientoversikten / National patient Summary A1 D EEIEHREES ZT A)I—7>
NT;jP Nationella tjansteplattformen ER23I AT LB T ERIGRRIRZITRIHDT 7Y NIA— L AVI=T>
oID Object Identifier ATS 1 NERIF HE ()50 R)
ONC The Office of the National Coordinator for Health IT EE IT £XARER K[E
PHR Personal Health Record IN=YFII -~V LI-R KE
PROMs Patient Reported Outcome Measures FEICLDFMEIEDIREBOE=R B S 5l mE (1>F30R)
RBAC Role Based Access Control O-IIIR=ZTO7 I FIHEIR RE (1>T70R)
SALAR The Swedish Association of Local Authorities and Regions A91—T >0 BiA AR I DESHER AII—T>
SHIEC Strategic Health Information Exchange Collaborative K70 _FEOHIENSERY SN 238 & FE KE
SNOMED CT Systematized Nomenclature of Medicine-Clinical Terms EREEAZE mE ((>J30R)
Spine Spine REDOEEEREES AT A RE (1230 R)
Summary Care Records Summary Care Records IRk

SUS

Secondary Uses Service

REQEBEEFREZNDIT —IN—Z

RE (1>2778)

TGP

Tillganglig patient

7 RETRERNPO _F DR iRz IR T 31860 —ER

AII-FT>
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Disclaimer

The services and materials provided by Boston Consulting Group (BCG) are subject to BCG's Standard Terms

(a copy of which is available upon request) or such other agreement as may have been previously executed by BCG.
BCG does not provide legal, accounting, or tax advice. The Client is responsible for obtaining independent advice
concerning these matters. This advice may affect the guidance given by BCG. Further, BCG has made no undertaking
to update these materials after the date hereof, notwithstanding that such information may become outdated

or inaccurate.

The materials contained in this presentation are designed for the sole use by the board of directors or senior
management of the Client and solely for the limited purposes described in the presentation. The materials shall not be
copied or given to any person or entity other than the Client ("Third Party") without the prior written consent of BCG.
These materials serve only as the focus for discussion; they are incomplete without the accompanying oral commentary
and may not be relied on as a stand-alone document. Further, Third Parties may not, and it is unreasonable for any
Third Party to, rely on these materials for any purpose whatsoever. To the fullest extent permitted by law (and except
to the extent otherwise agreed in a signed writing by BCG), BCG shall have no liability whatsoever to any Third Party,
and any Third Party hereby waives any rights and claims it may have at any time against BCG with regard to the
services, this presentation, or other materials, including the accuracy or completeness thereof. Receipt and review of
this document shall be deemed agreement with and consideration for the foregoing.

BCG does not provide fairness opinions or valuations of market transactions, and these materials should not be relied on
or construed as such. Further, the financial evaluations, projected market and financial information, and conclusions
contained in these materials are based upon standard valuation methodologies, are not definitive forecasts, and are not
guaranteed by BCG. BCG has used public and/or confidential data and assumptions provided to BCG by the Client.

BCG has not independently verified the data and assumptions used in these analyses. Changes in the underlying data or
operating assumptions will clearly impact the analyses and conclusions.
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