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Engineering a Better Health Care System
A Report From the President’s Council of Advisors on Science and Technology JAMAI

B Accelerate Alignment of Payment Systems With the Desired Outcomes

B /ncrease Access to Relevant Health Data and Analytics

B AN important resource for systems methods and tools is the availability of data, including clinical,

administrative, or operational.

M Electronic health record systems and new digital data sources translate into improved health outcomes.
M Provide Technical Assistance in Systems Engineering Approaches
HB|nvolve Communities in Improving Health Care Delivery
B Share Lessons Learned From Successful Improvement Efforts

B Train Health Professionals in New Skills and Approaches Reference: Christine K.C., Robert S.S.(2014). Engineering a Better Health Care System
JAMA

Big data has the potential to improve clinical decision making

B Creating Value In Health Care Through Big Data: Opportunities

And Policy Implications H ea lth A‘Fb i rS
MBig Data In Health Care: Using Analytics To Identify And Manage

High-Risk And High-Cost Patients July 2014 Vol.33 No.7 healthaffairs.org

M| everaging The Big-Data Revolution: CMS Is Expanding USiI‘Ig Blg Data To Transform Care
Capabilities To Spur Health System Transformation
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Historical productivity growth in the U.S., 2000-2008.

240

23.5

22.5

=¥ Computer and electronic products e
9.0 Manufacturing .————- Information services
1 inistrati Wholesale trad
35 Administration, support and Transportation olesale trade

= 30 waste management and warehousing Real estate and rental
g gg Professional services / Finance and
S 15 Healthcare providers insurance
S ' Utilities
& 10 : Government
o 0.5 Retail trade

-O.g I Accommodation and food

10 Arts and entertainment

_;g Management of companies Natural resources

25 Other services @  * Educational services

-3.0 Construction

—

Low 2 High
Big data value potential index
M ClusterA M ClusterB ®Cluster C maClusterD Cluster E O Bubble sizes denote relative size of GDP
Clusters reflect big data scale as measured by industry segment.

Source: U.S. Bureau of Labor Statistics; McKinsey Global Institute
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Stay hungry, Stay foolish, Stay Using big data effectively is to identify what the potential sources of health

: care information are and to determine the value of linking these together.
curlous STRUCTURED DATA

UMSTRUCTURED DATA
TYPES OF DATA T 1T 1
f.--. -------------- LAE AR RN RN RENRNERNN NN NN e = ~f A
. Electronic 1. Medication 2] Medication n . .
. pill dispensers prescribed instructions " ez L
u n Diaries
oTC . — ) "
Medication e Medication filled Dose Route Allergies n Herbal remedies
: i i " .
> = . Alternative
. . MNDWC R orm Ou;x%i; 'E;’ecskEt :: the ra:p ies
= = u B 7 =
Demographlcs - :II AN NN EEEEESNSSEEEEENN 1 HL? ] :: -é;;"
Encounters Employee sick days H I Visit type a t Chief complaint " 2
Diagnoses i  Death records . I SNOMED  I§D- Differential I F
F 3 mrmmtmtnoan u dlagn05|s_ ! =
Procedures - m CPT ICIN-9 - n i
= E HOME — 1= —
i PERSONAL : ! TREATMENTS. : ¢ LOINC Patholdgy, N 3 %
Diagnostics (ordered) HEALTH i MONITORS i |: histolo i i EPORT =
! RECORDS TESTS v | LECG Radiolo b T e . -
: N 1 h L e =
Diagnostics (results) i Lfi?a'iasli;ﬁ? h -, TlliﬁCAEJEGSS 3 =
= - 3 T - | =
Genetics 3 PATIENTS E 23andMe.com " SNPs, arra i g . sooazis %
Social histor ; LIKEME.COM : Police records o Tobacco/alcohol use T 3 =
v 3 : | " DIGITAL: =
- - - H ——— TCLIN = =
Family history H i Ancestry.com 1l i NOTES i/ ‘S
Symptoms EY H Indirect from OTC purchases = 3 ‘.-"‘-i;'I-I?SEl'-CAI_--""-.‘ : E
- = - L : g e =
Lifestvile s Fitness club memberships, : CEEF?ET)T Bl EXAMINATION% 11 i & =
¥ F grocery store purchases PURCHASES. s E e ot 4 [
- - - - =y H O PAPER | FACEBOOK %
Socioeconomic Census records, Zillow, Linkedln l: % Eln
Social network Facebook friends, Twitter hashtags ::
= Climate, weather, public health databases, 0,
Environment HealthMap.org, GIS maps, EPA, phone GPS ::
4  —— - T —————— — — S
Probabilistic linkage to validate existing data or fill in missing data
Examples of biomedical data Ability to link data to an individual Data guantity
[T] [1] Health care center (electronic . . . -
Pharmacy data =] | health record) data m Easier to l'r_"k to "_‘d"‘f'c_‘uals Il
I:I Claims data Registry or clinical trial data = Harder to link to ||‘|d|'-u'|t?lual'5
m Only aggregate data exists I ,,,,,,,,,,,,,,,,,,,,,,,,,,,, |
Data outside of health care system

Reference: Griffin M.D.,- Kenneth D.M.(2014). Finding the Missing Link for Big Biomedical Data. JAMA 311(24),2479-2480



Introducing Big Data Lake
From limited Big Data pool to an Ocean

Lake Sea Ocean



Data Lake architecture
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Implementing Self-Service Bl to Improve Decision
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On The Cloud, On Any Data

Mobile Any Source
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ivity and reduce operational costs.
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> "BI-Self Service Will Close The
Business And Technology Gap In
2015" - Forrester
o 5 BTl B E & T (BI self-service)iF 5 & 45 /)\
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research & data

analysts events consulting leadership boa

FORRESTER

g Boris Evelson's Blog
\ = Boris serves Application Development & Delivery Professionals. Learn more ».
i

Analyst bio | Boris on Twitter »

Analysts > Blogs > Technology Management > Application Development & Deliv

Bl-Self Service Will Close The Business And
Technology Gap In 2015

Posted by Boris Evelson on November 6, 2014
m W Tweet Share 3+ 8=

Two epic battles have been going on for decades in the world of Business
Intelligence and Analytics. Who has the ultimate control of these domains, Business
or Technology? And which in the grand scheme of things has a higher priority,
customer facing vs. back office analytics? Well, in what Forrester calls the age of
the customer (AOC), the results are in. Customer facing priorities trump back office
priorities and business users rule. Battle fought and won. Period. End of story.

10 Recommendations €2 comments & Print

It should be no surprise to our readers that the top five predictions we picked for Bl
by triangulating our AOC and Agile Bl research with client interactions and survey
results are all about empowering business users with tools and applications to be
self-sufficient, effective and efficient in their unrelenting quest to win, serve and
retain customers.

Business

User

» [




AR

AREIEPEEE B A

SX/\AES

: R

EM=E : B AAREEEZS
BEZE  AEIIHABNENT

sy
..

%

L2
L2
L 2
.
.
.
.
.
‘e
.

IIIII

.
-----

(ol EX/\EE

E—PEERERIGM) %EE%E&@M)

(2014/01/01~ 2014/06/30)

£_ BEE"“EZ(SM)] {

(2013/07/01~ 2013/11/30)

(2013/04/01~2013/06/30)

J

g T

>ER/NH : 2012F12A - BHITEEIRE
ARERNE - RRRETER/NERS -
BE TEARERE . - T EMARAFD
FEE, B TEARK, -

>EXRNEEKAE - TF - EXFEHE
%~ ERNITEN EABRENTEH
B AB - EARRERESZE -
>ER/NEEE

o SATMEEMENAMURER - HE
T TSRS, -
EEAE,

ST EPEER
REATNEARRE S -




AMERESHEARPERBER

Make Informed

R i 753 2
Decisions Through é'}g H /\;-Lvﬂ Bz <EAH 1'75
Better Bl Integrated

Support Systems %/ BEE BEXE —RELEHF

A BSERSR
BHEE RN R E

Christianity

O ey
(5 B )
A 4

»

» K&

o4&k
p J e

HIEEIRR
R ERAR

e =
AE

Lean

ROID=E »

EFEMERMER 42




RME AR - REIEEE

=l (1) EARRERARAE - QUNERESHS  QBERAE . @
AR - BMESZEEENR - BRSERAEEX >
FHMEtEmE SAS ORACLE QLIK VIEW Vo
WY AN SRR A v v
o K % % 16 16
YN £ £ i 45
o MBI EAA = = 16 16
nERTEEE Y A
® R ETLE: Al o] oJ oJ oJ
o R AR =z =z IR =2
o K ERIBIEIRE R R 8 R
o MBS BRI GE GE g 5
= A
ki AR SR PANAEREE INEUZR A AR SR

BEHREBERR
BTEREEH

if if

LN




2 Sl

Eal AR EFRBERIR

S EERSERRIIERM
>R REIFRR
>HEREEE
>EFEBENEE

BABERE=RSTFE

{# A Excel 2013 Power Pivot
5l ERNEREENER"

End User

ﬂﬁ/\ﬂ:ﬁﬂ’ﬁ‘léi

’ BN AN
$I§ % ‘:= - .nmm.x! E :!wmn:m-:. E
wes |AIURBRTILIR
__ I :/;f/f\:f\*?! e

GEENERES

,k“'gﬁéﬂ ........

:ﬁ:é}ﬁg """"" SQL Server Si?vlér

RO Reporting

Integration .
o EEEA A -

58 mAAE
Oracle Eﬁ)\ SQL Server SSQL th &% %) (BI Processing Layer)
erver

ETL/ Data Quality | Analysis Cubes




AmHR BB CHFEEMN goAN

WREIERDADERER

mEEERE YEJHF&E%& FlAnalysis Services #17

Zﬁ
i

{ESEFr T &

£ TR 1T E A4S REARGR |
- NE QSHARE % FOLLOW 1§ @
. A II\EH A Ev E mE Eﬁ ;
@ RR EREER HiERER SEERTE MR EEENR - EONARER  EROpEE  BIRRREN  BREN TRWET BN cHRRLN  DRAREE 2 OTUNG
At T4 &
= 1 B =8 =
mEmail BANH T B B E 173 BE b e st 5 58 SRR
/ > =< i}
RE EREERE Schedule Information
FHEREE Name: B ERR AR RS s
Schedule Last Updated By: (a337)EB(E
=4y \lIN O Ar = REHREE Schedule Last Updatec: ~ 9/13/2014 104841 AM
ﬁ I+\ EF * E ¥ﬁ H% FEﬁ — E BfE Current Status: Succeeded
= | E 7 N, AN g Last Successful Refresh: ~ 9/18/2014 103100 AM
_ _ _ ) - Next Scheduled Refresh: ~ 9/19/2014 Configure Schedule ..
@ BEREEEE HEIIREEE DLIBIEEER SERIEREESEE h--45>4 BEHEZ= ¥ powerpivot EIRIRIE TG - gg_ﬁ{’%%a
i - F s — == -
Data Refresh History: FEBGMEHTAE = B History
B EEE Sehesule Infermation o BE-HiEes Started Duration Comments
PRSI S Sehegule Last Updated By: e
BT S Scheduls Last Updated: 10/25/2013 6:57:04 PM BoMFREE v SRR 103009 M 00051
SEBIT R E Comt Sucecsstol Refrash: $0525/2013 6:57:41 PM . - s e —
ey Next Scheduled Refresh: 10/26/2013 Configure Schedule ... HfriTEEE @ v 9/17/2014 10:30:08 AM 00:00:48
BREI LiE History N a v 9/16/2014 10:30:08 AM 00:00:59
S Srerees o] v 9/15/201410:3008 AM 000049
IRIRIR ARG = «” 10/25/2013 6:57:22 PM 00:008 £ I/ =t 2
et + Orade tpopa_ora 0009 sV 9142014103008 AM 000049
Site Contents tssrvm32.ta.mmh.org.tw MMH 3 J 9/13/2014 10.4909 AM 00:00.47
| v 9/13/2014 8:52:09 AM 00:00:49
F v 9/12/2014 10:30:08 AM 00:00:48
EETEREE a v 9/11/2014 10:11:08 AM 00:00:34
F v 9/11/2014 7:00:10 AM 00:00:37
R - BIEREEE BATSEIE sEEEE - Fl v 9/10/2014 10:53:08 AM 00:00:33
@ Data Refresh History: S s v 9/10/2014 10:46:08 AM 00:00:33
EE - SIEEEEE i:he:::ﬂe Information T .
RATSESEE Sehedule Last Updated By: oo ETREE oy
BT ESIP Schedule Last Updated: 1171572013 5:29:332 PM
=S E:SrtreS:tciteasts?zl Refresh: f;flcse'ezcéit; 5:30:18 PM
BB -FETSEost Next Scheduled Refresh: 11/716/72013 Configure Schedule ...
B -EhAREESS History
EESLOUSRECESIE ” Started Duration Comments
EEGETTEUESR @ <« 11/15/2013 5:29:59 PM 00:00:19
ECREI$EPPT = <« 11/15/2013 5:27:59 PM 00:00:26 |
8 {3 3
o o ELL [
ENRIRE ST

=R FEE BT AC &R




AR E

- UERERER "REEE

m|= [ =EXCEL FES&  =H -~

gl rgR ;
Work 215 mm );
o Y -
mSharepoint E & = 5nst B PR A4 oo e B
I EE E 1\ ~ | ® System Account i
/| A Z ~ 1 2009 - EEEE(A337) 255,231 93,876
e = N/ p—— 2010 =] 10010 ] 101,550
[=]=] =+ A X == A\ [ 10,010 101,550
B xam A * FAxERLIS = - |ewe 10245 E 25740
1\ E mnm P2 ES — ) I = B2 X X
e Month Powerpivot/ B335/ FHEAR-2 8= xisx 11 il 7,579 2,082
N e N A = PowerPivot/E135/{E3£-1311.xIsx 7 697 25,740
|—I _L_I: E 2 2\ ‘= &S BN BB 4mb April | Powerpivot/E115/ B TS HRTE 53 HT I R xisx 72 1,968 2,358
[ ) 2 i BY olo E E E E | August | PowerPivot/EiE R 5 £ ST AT FI45/131 1. xIsx 4. 2 19,524
\
'/ n m A 1= z = /3 ( [ o ‘ = 12#Eu0(1156) 18 7,312 ] 19,524
Y, PowerPivot/BES/PIERZENEFTET/FI R EN A= 53 77102-06-26.4 13 4,381 4,344
l July ‘ PowerPivot/EIE R L E JI15F/FTE A T-1020426.xlsx a4, 521 1,458
[ June | < PowerPivot/ B85 /PI{ER2ENRE STaT/PI S ENAS 53 97102-06-20. 4. 1,069 4,440
yaras Powerpivot/ B /P EEL BN AR MRt /ARSI AR SR 060325 3. 8s8 3,432
E User PowerPivot/20130424- 3B {EAR/1156-NHIREQ _2.xIsx 2.4 11 19,524
( I - = - PowerPivot/ B3 /P ER2 BN 4TET/FIRENAE 53 H70606-6-0617 1. 7 4,344
‘ 0#.f| mmhfbamembershipprovider... ‘ . = prap—. P
PowerPivot/BEE/FPIER2ENE G T/FISEAE T H7102-06-21 -« 1. 465 4,344
LT ET Se - SrouDs X l 0#.f| mmhfbamembershipprovider... l = (a337)BHE D 12 10,111 [| 16,080
s o) [o#.fImmhfbamembershipprovider... | | = E#l(A252) R [l 10l 5,766 M ] 108,732
PowerPivot/& r/AntiP 2011-2013.xIsx a. 928 4,356
BRRE (3 N N
. Find [1200 x| [Listview = | of.f| mmhfbamembershipprovider... | PowerPivot/ SR B R 1/ ZB = £ B2 (from BIKM)0625.xIsx 3a 2,511 101,550
= [P \ 0#.f| mmhfbamembershipprovider... \ PowerPivot/SAE P /B R AR EIE xisx 3. 279 68,520
- - . . T ~ -
H?gi Display Narme: _ E-mail Address Title De l 0#.f|mmhfbamembershipprovider... l PWEFPNDVE;IEq:'E\/%“F:EBJBEE(fmm BIKM)0730.xIsx 3. 799 108,732
ClEsw= AAll Search Results (3) 12008 =(FHE) = - PowerPivot/ S E S /AT E ARSI ER Xsx 3. 210 9,234
== B i " All Users (0) 1200885522 (E328M) | 0#.fl mmhfoamembershipprovider... | PowerPivot/ S B (/2B =B =2 from BIKM)0528.xIsx 3, 575 95,560
H§£§ 44 Active Directory (0) 1200BBZTE l 0#.f| mmhfbamembershipprovider... l PowerPivot/faE /B = EER =32 (from BIKM)0624.xIsx 2. 117 101,298
= .
gﬁg;ﬁz 4 Forms Auth (0) O mmhibamembershipprovidecil] — PowerPivot/S2 = P/ ZB = EEE =2 (from BIKM)0620.xlsx 2. 297 101,286
BITIER izati - S———— =
rEFA [ ot 10 s pos et e Organize.ltions (0) - prm— > -
1200 g3 - 1200 48 SharePoint Groups (3)
{EIBUSEP 9 = yms4e Workbook Activity by Document
= - S S B e o B e e
TEEX(:— 017y = i =1 >0 L laa 29.643 2.064
- T = ; e 2 e = e ———
Y - = i Su= a 7.572 2,082
— Gromth = AR s pivenn Zaon B
e = | " : A Bl e
T =) s / . +(E=P9) - + 20130520.x1sx T ] 1e.0s0
Workbook Activity by Document ©  February = .., = = —— - jh’?;‘z — 3t
Year (i) =2 i + s =] 12,019 E1
=] [ I 28 10,010 M | 101,550 June - = PowerPivot/BE =5/ B IR ST H/FPISS =S 658 T sdsx g 1.9s5=[]
200 [= Powerpivot/Fi it = SI== xisx } J1a | 29,643 2,064 = & #2131 1xisx = =2 ss7 ]
2010 o Taa93 S| 1l 13,467 2,064 author = PowerPivot/ S FE /S5 IR s 53 H ARt xisx £l sl 2.27s |
s Ol memhfbarmarmbershipprovider | 2564 ™ ose1 o0 — = e/ =0 S Eet
- O#.f| mmhfbamembershipprovider | 1313 1. 1,788 2,064 = I‘; L = I: - b
Month c-l.ﬂmmh'bsn‘elnbersmpprmd:r:lnz: : ::’:, Zpg: :iizgz:,ﬂ;} ) PowerPivot/BE So SRS 2= S=I0ISE_S=5a B FE ST B _TEST.xIsx 3 j,
apr = o o = = = = =
e T R = — i e e :
relt-ruarv = FrE e ==y 2003 (17zn)EmsE= = senmmsat( ESE) /v por i SR R/ e e EY
BRI et e = e ETeer e e e =
wthor 1313 5 A7) (a237)=izsx == i : +(E52 ), == =+ 20130612.xi5x st
- = RG] : - — 2,068 site | T e =1
(1150)=1a%) O# flmmhfbamembershipprovider| 2032 1l 75 2,064 W= e S5 IR AR BY MAOS. s =
(1seyEiEm 4069 - s7 htep://tesrvms1 | = 8 . s
(1311)EEE= ToT0 o 3; ryry e 1: :x::wo!/‘aﬂféﬂnﬁﬁiﬁﬁg? <l a

A= En AT
18 = PowerPivot/EE S/

EREE TREE,BER ¢ = —— ERMERM B

\/|
"N




EiRPEEREB ARSI &R

e N L SAERERENER | 2 BAENERASH R

 IHERRER e EEE)
| dnd “2nd Brd- 4th-
> EE
BRAMRRR

B RREARRSE



E s B A S EHIRE

B AB IR

PR 157I148/1Power User

EeE ABNEMEE N RE
> MR RS - A FREI S Power

> EERECRES - BESWEESF

UserBBI s EFrBE N AEAME1 -

ERBEEIBRAR

>R INERERIIAR : 13510 - 472.5 A5
>R AZERSEIAR : 48117 - 816 ARG

>BERR | HlABRRETER
BER - RRELHESEE

manss

551

MITEER

RS MR

TN

| dpotmem |
. Em A heE |

SANEEIEE - " EERSIERI SEE



A B A ARBR-Br AR 3R

2014/07/11% IZE'?E:{ e 1 2= I e I AR 36 3R

[ 37
| =

5 .;_5{-- ' P
.....

"-,,/n 3 ‘:::' = ‘\ fu l{ ‘ ‘ £
¥ N AR % —_—
A\
S TRRREEE R
Ll

vy

\%{

&= iij\gj\j],\)\ég mEEREERE R ABERRE - ?z_d BIRs =
ity — BERAME ; ENETEFEE .

Emﬁf‘ﬁ% BFLZEESH REESERE | ESIMERD -
R E A Myl —
RETEE VS ERSE =

;o m SR EAMIEEEE |=

FiTZEEE R BEESHAL “
RFMEMEBREERT pors A REgE -
WRERBREIERRR g stz pgeise
WEEPOEE RMR -




éc%zug?é@ﬁ

Mackay Memorial Hospital

High-performing, timely, efficient, and equitable care

2UBRHESN  SERKELEEE

ma anagemen n ac ay



=ln R R & Z M- BliE Bz 0MEE

ERRARIERM : AIEBRZOEERKIE

. B, S R . Quality (Q) * Service (S
D O _\< /\_/\ N 7\< >Z2L a
® TRHARR : Wm ~ WRHEIF
PAST THINKING NEW PARADIGM
Adding costs to improve
High quality/service Highl Effectiveness: Improved quality/
° 1\ service at the same or lower cost
Ly Ly
S S ° Innovation: Improvement in
0 5 T all dimensions
wn w0 Y
o o
- \ > / Efficiency: Cutting
3 . . = — ecosts without
S Cutting costs at the expense of quality/ C S . . .
o service S impacting quality/
service
Low Low
High COST Low High COST Low

Source: *Lean Hospitals, Graban, CRS Press, p10




R R IR A M-EIERANR

omg! -
m2013£-20144F : RIS EITIRIEHB0EM L - LIBRFRETDEIE - @L,u:?a’fﬁ_
TRERARBER R (173%  §HANEHI2ARES 7 87 /71

DIRHTERRER

Bl EEEE | BEmEEEEEE |BRTHER e PRI eI I
g8 e

A - BREREEEHH (pQARERAN . eReman (ZIEne - ahen
-t zummﬁ@mwmr$§Wf,§I%§§ﬁ%ﬁ - BIEBRDHT %gﬁgr%\éggﬁ
- EEGREERARRABEEE « ETRBERD  BEERUE N o V2 AR 2T .« B

= e EERARERE - B
- BEREXHAH T °§é§§%§%ﬁ - RS R POEE
. B 5 Ve =2 * MR .} - EBERRE
PR AR RS . .ﬁéﬁg\%éggfé
. BEIE R BEEIES , .
FEBERERRES SaREEsy - ERNEBRENY DT
jﬁ:%%fi o FAESEIFREDNT < NVEE - HERR s -
» ” =wsanty |25 REERER X
- BREFBHAIN = =
- EREHESH(DDD) ) ) . .
. éﬁﬁ%ﬁ%)ﬁif}ﬁ Rapid Performance Analytics Insight, and Action

- BENEE D
« BRI EREON

« FIRZFIT ~ BRI

- BRI BB
- DRGEHEHD
- @EREZOB DT (S %m)
« BREREE(CMD) 2

Maximize operational efficiency, quality & accuracy while controlling costs



%EIE“SEEEE/)IL*EE ’ ~ *Il

R T bL
ERIFRR (1255 A ), BF,

110y (Patient Journey) B4k
] Bt 1T B A

1B 2 1

_ m BRI ERFHT A RROEE

A=
B BRSO

AR IEE

RREBREMETT
IPERY A TR RE

m SR F R

B 5% P Rk el

I ™

| 4 [=

= 5

- i
— EWfEm A

— BRARA
— ERIEA

. O yoyopopogo

C

=
:|nn 1 mEER=E
;HH[I (#55. 44:%) ([

l & j % 18 [ HE &
i1 £E [ — =
[1}

e
=]

2 _§ = 3
= <3 £

= I

S LOnos |
e
RN [ i [1 |

A

D

Bl 22
== ==
2
& r am
> Ead
= =
| =
=
=

BT




ZlARRIE R - AR EE R RIERS

e " ;7:7 - ’77:7{; =

BURFES IR

00:03:24 ' P )




——

RiEEER-HAB(LARE

7 i Hl M F & B IR B ER iR

mE \ B F RGBSR

L&

B RFREFIERFGBERILER

WS IR R R E G FESREILEER
mEEmEEEE

B R ARFEREEE

27T ~ ZH[OECEINEE
BEH - -8F - -8X
BREASZRE

B BES(UNEREY)
BEEE A (NSE /%)
RE—1ES ‘
_ESEivi=ul |

=

A

2014

E S
‘

2014Q3

A

201408
201409

A
14-31
14-32
14-23
14-24
14-35
14-36
14-37
14-28
14-29
14-40
14-41

i

Bl 14-42

zL)]

141013-1

141015-3
141016-4
141017-5

141018-6
SUTISEER

= L ) O

Bk se -,

MacKay Memorial Hospital

J

SEARCH FHRRES &EhEES
| TR

ERIE
2014/10/13 201441023 2014/10/24

Eid B

-3
=)
]
&

= [=1
o|® (=

=4 =1 =1 k=1 =]
= =1 = e
—_ [=]
tn @

¥
]

40 J100% 14 - —o—HEE O-HELALLE o,
35 g% ! 133 12 36 1w%
30 ! 10 §35 EEELeE
» A10.9‘ ! >4 aas]
2005 5 e -l oG |[#E 22 997’&
158 |7 40% ~ 4 = < Sup 31 996% ~
5.8 760 54 56 30 995%
10 - - = 50 4 ;
20% 42 45 1|2|3|a|s5|6|2|2|3(a
200 32 2 10/1310/1410/1510/1610/ 1710/ 1810/2010/2110/2210/23
1513 1,223 1,327 1,224 1,214 1,260 1,495 1,352 1317 1,233 0% | ]
1 2 3 a H 6 1 2 3 a 1 2 3 8 S 6 1 2 3 d
10/13 10/14 10/15 10/16 10/17 10/18 10/20 10/21 10/22 10/23 10/13 | 20/1410/15| 10/16 | 10/17 | 10/18 | 10/20 | 10/21 | 10/22 | 10/23
AR EFIH  —o—iREHHNTEE -—--d0nsmEE — AR — i EETE — i LT 3.0 4.0
15 H 25500 A SF S hlImiESE EHRFEEP AR - SR BRI EHE
250 i 35
20 5==29.8 03
- - 30 04
200 3120038 0s
27.4 . 27.6.m.213 25 05
150 =175 2
5 206 14.515.0 if; 07
19.0 — 08
100 109 512'39 s - 14
15.2 - = 2. 0s
LR P 20 10
50 - o6 11877 10 :
83 1 22 s
69 65 6.1 1
1 2 3 4 5 6 1 2 3 a 0 47 46 0 15
10/13 10/14 10/15 10/16 10/17 10/18 10/20 10/21 10/22 10/23 07 08 09 10 11 12 13 14 15 16 17 18 15 20 21 @2 0 50 100 150 200 250
=0 - Hatd =0 -if15 —O——f% o2 AP - SEFHBMERA - RN SERETR FEEEAS
S5 {5 i B RS 3
B A& M mMerR $R3HmS &
-201404 1,316 208 23 231 27.0% 6.4 15% 6.3 716% 269 4.10% 11.1 26% 7.0 235% 34
‘ =14-42 1,294 234 23 257 27.1% 6.7 15% 6.1 71.4% 305 4.33% 12.8 26% 6.4 214% 34
141013-1 1,513 344 22 366 273% 6.4 16% 58 n1% 469 4.36% 109 28% 47 25.3% 34

02-03
03-04
04-05
05-06
06-07
07-08
08-09

10-11
=il
12-13
13-14
14-15

2 me



mEEEBE-HELR *E_'._?f:i

B

g?k‘;%ﬁxﬂ (Depaltment of Labo:atory Medlcme) éi@ﬁ EES

— Fﬂ; — #q i 3 ‘ ;g:'f Z.U /?T ‘?A ’§ \«v\ CURRENT HEMAEE-AZSESEEM SERE FESE S FASEANSEREE FART - _<\SEARCH ERREH ERhzH EREH o N .
nI E E E 4 octtay: Hemorial Hosplta STATUS 24203 823 195 o 196 01 221 35 32 il 2014/10/01 2014/10/23 2014710124 b N
6 EERAY - SERMEEGR) &SR
. *ﬁ' tb$ S A2 3 +E _t Parlan 1§ }EH = TE e B RIBRERARERES B
’ 9 100% 70 100% 14
7] = ==} E 2 - 05 4(;.7 e a5 - 6.% S o 6?, & o °F B °F °F° -
11 | oo | 8000 eet c 365 40 Q. Q...
P ,«-/— E : E 0 .-Q Q. ' 8 N 9&3 621 5° oo . A Q0. o I “
f 1 i :. o SO 3120 ce 0583 !
_j — 6,000 ’ 9295.-:?)? L3 o | w2 g || T ks 52.9 B s 50 70% 10
1 5 ’ o B8 51 P 242 O. 2. 334 O — 60% 6. 60%
I\ 1 5,000 5 %, %] &
. %A T (@ 185 191 198 195 = (| so% a0is =[5 so% =
7] FII 17| e [Xa000 [170 - 174 72 B(= " A g b
/ ~ 7| [aot08 ' 0.4 0. 154 ] - . % 247 ] - &
8 = 188 _. -. 20.2 193 .0,
= =) |=|‘ /'_‘_,‘_‘_I . Lo | (201409 3,000 - . m m 15 0% 16.3 Q . 182 1:).6 0-..17'7 15.0 .O 72 o, 20% .
Bz = 20 2,000 O 66 - 2 5 3 LN - o w0t 0 0%
KE =] - L “m . 2
i; ' . 430 7,200 7885 7504 733 - 7.31 6, 381 017,961 557 lx 1'%1.|%1i%1ix imimi%li%l'm‘%“lmi% 12:
b 14-3214-33 14-34 14-35 14-36 14-37 14-38 14-39 14-40 14-41 14-42 1443 14-32 14-33 14-34 14-35 14-36 14-37 14-38 14-30 14-40 14-41 14-42 14-43 14-32 14-33 14-34 14-35 14-36 14-37 14-38 14-39 14-40 14-41 14-42 14-43
f: A gt ). BARTIZEF 000« EFERF .0 THEH

z7| F B R MRS Vs (ERHMP7TS(EISEH AL ©
ﬁﬁ: tb ,\ SRS e o B R
» CEE e nENEHERILRLR _ A

;; srAE CLALE 2290 W% eds WSS Rl Py ﬂi L
ﬁl_ V\E E ¢ R E% 34 0% 10% 20% 30% 40% 50% 13377 268% 18,595 IE5,218 MARAN  ems— BN
3 —|— |:| ,‘:T-\' 35 0 5128 15% 795 2017 BN mt— o LRSI
3 | oosmmey RS 5% 0 | pge 4566 92% 6580 2014 |  GES mmov— — RS
B[R\ J—-— ?Hﬂ J]Il_ 'ﬂ H Fﬁ #r 57 T T oosgmLiHe 1,202 26% 1,'.“83|I -401 —H5 messe— 8o
38 — 019-ERERIT 942 19%  1,098]  -156 |  B9ETAR  messcm - BEEAR
/ (AN 9: __I' B /JIL EE 39 onsse I 27.4% 009-EEEEEPRL Bm 775 16% L1571 -382 S O R— wilt |- RPN
40 032-LANCET-BT 134 0.3% 205 - AR imse— =i 6488-3503
- \ ﬁ Q Eg ,%:Iz“ 4| s 10.1% 002256530 el 99 02% 125 26 T e — mam 5966-8387
7] 42 —Tesx 008-ESBREPR4 Sm 9 02% 161 i) e N — 4030-£88
i = e a0 o g M e o
44 011-3ERAE - = 2 K =3 -BRE
f =] :H: E =+ A\ ’,5’_‘_| } s —J 004-BFRACDE % 02% % 23 ggg;ﬁ;gﬁ S— 506- A%
* ITE 7~ ~F ) | B P 018-EHBEHE uo 1% 126 52 iy — 4090-$8EF
a7 | oo § 276 002 BITEE 2 01% 52 S naa0n— s057-2384
2 N 027-BERIEHE 2 0% b 4 N5EF w— 5951878
29 o B1e% 024- A NEREH-5 7 0% 2 5| DESE s S695-Bfet
5o |COSERERLEN 7o 023- K AREEHIE 27 0.1% 3 5 AR e 6454-HFB%
51 000- 20 00% 28 ] FRAT moswm 5821-BIRAE
2| ossmman ] 13% 031-HPVIRARAE 18 00% 7 11 iﬂﬂ 228%1 5155-8 83

53 J 0% 5 0.0% 26 -1 S HLESEE
FEERE SEHSB J&é nﬁli Rgé’“‘"}% Biahl EMEERSH @Péﬁ % 2B | Bed EEEE m

<h



O R W R @ (0K N0V R BN RO LN U R WN RO T

"

W e B N Eoh
REEEE-RECRAERE
miAHEFIE (Control chart) B HZGEEE S8 B, D ——

MacKay Memorial Hospital

RRRBIEEREEEED  BRES  REER)AMBE e e
B RESEREN - BEREFE p—

201408 35.0
201409
201410

® H A E (=I5B EHlE (Control chart)

3

;

25 1255P (Uepartment or Lapborartory Ivieaicine) - IR B EEMNEEEEE8 - E

o Bt -t f
;

MacKay Memorial Hospital A EEA e

k3 3 b1
Eﬁﬁiﬁﬁﬁﬁ g iﬁi III

83,473 203 26 8.5 144 26.2 32.1 38.0
-0:
2014 TR PP EMAAE IR (X-BAR) | FERRARBLRLE 1
; 00 RS
. ! ) : LCL {20 WHHE-10 TS5+ 0 FiSE2
R [1:05015 ; ¥ TR Ta——
] 3s.0 09-10 211 270
A 5 | evevem— |14080-1 o
201408 300
201409 i - SR
201410 25.0 |
Bt
i MacKay Memorial Hospital
20.0 . G/
Bl E - ——
15.0 , SRR RIEIX-BAR)
3 30.0
100 A
°Tr
2
BE_ | 50 : o ”
: | A I\
0.0 50
01-02 N O o DTN DY O ND TN DTN O A M T WO N TN WO o NM TN DM T ! WO G®M TN O AT O DTN O T 6 150 X b B7 o
- B b B R R EE-EEEEE- N E- - h b S A h AN DA DS AN DDA G b Hooh A DD DS S A T — 122439’
2 %8 §ﬁﬁﬂﬁvﬂv—<-ﬂv—‘NNNNNNNNNm % §\—1Hvﬂl—in-ivﬂﬁHv—‘NNNNNNNNiss%SsS%ﬁﬂHAﬁHﬁNNNN 7 ew 16 s 18
o= ST T IR TN aITaaTTEITaaT R TN T e ETEEETEcETEESHESSEY |l _ Lo R AU IR A TANE : A « 7
- | WINPTy YV BRA R VH
2 . .
; ¥
nSREFAY - MR  FERREARSHHEE | |
Coa. A D
6
0708 - :
LCL 8
. -
09-10 1408026 203 26 85 144 262 321 350@ L HERRARHLRBLE 1
o1l 140804-1 490 2990 203 26 83 144 262 32.1 3800 159% 633% 9.6% ! REBHILE . .
1408052 524 2120 203 26 8.5 144 262 32.1 3800 11.6% 7.63% 32% 227% : O loL WAR e VA Lo AR e VAT g
11-12 - 00 00 24 142 20.1 2600
1ANRNAZ RsA 1T @ n3 74 EE 114 262 21 RN @ 0@ A ARG VT A A1 3@ | IERTE |1 1n%07 4 23 an an 24 149 an1 swna



MR R IR A M- AR E I B RIERE

REERE-HEBCREBRE PSSR

) A EERERE FBEREMS(EEE
mPOWER VIEW & B 22 5 &) T EnzZ=I0AE - BISER AR IR RAH R E &

| ©%moakn igHIEMMmISAEE Frs 05 | @ Broain seahE i ERihm R e 7—1,&;

™ (@

MacKay Memorial Hospital MacKay Memorial Hospital

e SRR RMMETIEE v e S AR RS RIS

=2014 "1431 acdaennn wpo14 o ®*|M¥31 50 . baodao
= 14-32 ®07-08 = 14-32 07-08
= 14-33 ©08-09 =14-33 08-09
yearq "14-34 40 o7-08 ©09-10 yearq = 14-34 40 . |: i":1 1 1 2 09-10
201403 w1435 ‘a S0-H =2014Q3 w1435 10-11
= 1112 = £ @11-12
= 2014Q4 ' | = 2014Q4 ! 'T F"ﬂ
=14-36 =30 09 o113 =14-36 |9; H__f = 13

= 14-37

- ‘)9 1314 =14-37
=i = -10 - —4a
" 220 ®14-15 e
RELER = ol

£ CI
| = 20 w
Cigr er no@ @ S5 PR | & o i
016-17 = = -
“ 10 10- 110. Bu o 6O ® @ 2 ®17-18 Variation 17-18

. ©18-19 “ 18-19
0 @ 17-18 ®19-20 0 19-20

6 8 10 12 16 18 20 2 @1 6 8 10 12 14 16 18 20 22 20-21

e of hours 021-22 Average of hours 21-22
fenhaoType VYWEEK 1 fenhaoTypeN YYWEEK > |
- Emsz W 14-32 14-33 14-34 14-35 14-36 14-37 14-38 14-39 14-40 14-41 14-42 14-43 14-44 = w2 W 14-32 14-33 14-34 14-35 14-36 14-37 14-38 14-39 14-40 14-41 14-42 14-43 14-44
— e = *; R ==
=(4#E5 AR e A= ET i el REMEE SE&HFIRERI
-’:‘ 28 - . 12
\ = ; 2 5 Q - : 17
e
: i Z 215 N . i€
s s 15
20
numberTypeN e 7o 165 = numberTypeN =
--x . s - el N ; . c . - = -t - =, 2 R 4 : R




TR R 52 P 54

- ERERERS

_ENERSNE)

I %4?;u&%~m

MacKay Memorial Hospital

RiEEER-AR(CAERE

0150 [B] 12 SR R R AR EA L
REEHERE . B

HEBREERA B LANEE

REMNE T SRERMEN
THAR - HMEE - REWAEE - RERSEE

I %'-'he.ﬂ.%w’é‘r%

MacKay Memorial Hospital
&

B ERIRETH MR EIE

BER=RE

BS SSARARET R MAS B EIE HR=EE

year LVL o
= 2014 = (Blank) 4
. 0 45
= 2
yearq
— = 3 . 40
® 2014Q3 . 2 g
= 201404 ) 35
v 6 30
RBIFE
25
0.0
@®1584-ADM
I —= 7 - QJEV?.r =g
1584-ADM 0 0.0
i EMNA LEV AGELC
2439 33 3.0
ptl ptch e vpoint

j umem

0 0.0

3 "y / - = N —
2 245 D3 T BRF ] 7S 25 7 =1 BENET year LvL - & ERAMih MR R B S E B
S = 2014 = (Blank) e 2357‘(
5166- B @ ”‘E )(Q tb$ " 0 45 o #TJ'/EE\I“E )(Q
O i . . - 5 7 A
yeaq 3 _ 40 @%@&EIE‘E
® 2014Q3
] 4 =
= 2014Q4 35
= 5
. - 6 30
5295-#EF ﬁ %ﬁ’;ﬁ
05 10 15 20 25 30 35 40 45 50 2‘50.0 05 10 15 20 25 30 35 40 45 50
E: 17' ; 7 " A ‘AV-’
@5057-miEE @5111-S8BF  @s122-E#EX  05129-SE  @S5130-EHFE 5137- 1584-ADM 5097-migie 5111-S83F s122-F# 5129-ERE1R 5130-3E3F= 5137-
' !
14-38 14-39 14-40 14-41 14-42 14-43 14-44 fenhaoType 14-38 14-33 14-40 14-41 14-42 14-43 14-44
EiGEhIh MBS REEBEE E-e Euse W e EiaEhidmEsRIEEsS
s ptchoucietime s ptchoucietimall .\ CSSO-J s ptchoucietime s ptchoucietimall
25 "ﬁ EMNAME 35
24 PG 3 *
: -3 : 5 25
23 226 7 a2 226 2.26 S 223 22 7,246 21 3.7 25 226 226 226 226 2. s ,, 23 226 226 226 226 226

2z 22 2z —=
22 226 z.zeWﬂ{ 226 226 226 226

21 ﬂ
14:31 14-32 14-33 14-34 14-35 14-36 14-37 14-38 14-39 1440 14-41 1442 14— I ZIK

/JrJr

226 226 226 .
2 - - 18
. 16
. 15

15
14-31 14-32 14-33 14-34 14-35 14-36 14-37 14-38 14-39 14-40 14-41 14-42 14-43 14-44



B RAaX20S

.-

ARSI 2 Y

nrYvesarae

I e vt O twy) Lygoun ) 1N ehvsem

.Muucr]x

M.
-

T oF 12 A,

i ey Mussiml Heipia

Ll
— A B

ey Mt = s e

—o— R —a— R nwE

DO - Poaw

P B PSSE N EHEENENE FasdY it d D asiasr vy

20 210

3 3

LM 2 A I LE N - 55 AR

TELL
I||II|

e s “"xe AR Urm s o

e H T -0~ RNMN .o

2
l
x4

-
3l
1

a8

B . )
s - \
- ; - >
: o
» : . b : » ’ .
AT MW AT A MW s N e
i R A

oun

L2 B4 a 22 b e A2 Car NI P OWE | ™yt 0 ¥ e

ponce RPN WM

MWD

- BN a0 Lo o 'O

YIAOS

H”"ll[llh

N SR TSRl B PR LR LR LN L R B B |
AN NN ~UTRRIS A

-

pr— )
pe— A
=t
- —
———— 0D

| m— 1

R N
12

ﬁﬁ,
=TT

"is2
reones
140108 2
nann puns i !

s
"
we

20
9
29

g z
'S ¢
i

e e —— "

20

RIS

“2h

210
N5
108
199

N sunnas |

SREANPULE RGN
BEUA ANEE ANES :
s L% L

ANiLS
e
irtrs
TN
M
M

A BuNS

e

vl i drcedul b i o -

SRARIEREENRMNW
MASN MM
128

s
S




%@% We are attempting transformational change hospitalization efficiency
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Explore data across any map with Custom
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Visualization to an entirely new level by introducing E e e N Vo Vo oy TE B X
Custom Maps, which extends all the existing features i sl
of Power Map, so you can tell rich and interactive > L e ] AT A % [E i E
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building floor plan, a map of public transit routes, or
a system architecture map—and quickly transform
piur data into a powerful and dynamic visual story.
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Mackay Memorial Hospital

Cost, effectiveness and efficiency
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Build relationship with client by involving them into the design and implementation p




Christianity, Humanity and Technology

15 1L o000
/( X_ F47 5 155




