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PPlications as gyl for research and

Overview

For many years, the healtheare ficld lgged other businesses

. . : cobnsg {o § in the design
and implementation ol robust mlormation systems, ['rol

Hems have mcluded
and management fajl-
ever, the sitwation has
increased regulation,

undercaputalization of the sysem developmeny Process
ure 1 ovenee svstem implementation clfectively, How
chaneed substantially due 10 heightene competition,
and changing pavment mechanisins allecting the enrire industry. Changes in
the delivery and financing of healtheare since the late 19805 have been pivotal
to establishing information management as a key strategic resource in most
healtheare organizations, Healtheare managers have come to rely on informa-
ton swstems as essential tools for robust growth, effective competition and,
In same cases, survival,

Most healthcare organizations began their automated information
processing activities with computer systems that supparted administrative
operations—in particular, finanaal and accounting systems, While a signifi-
cant number of current healtheare applications still serve financial purposes,
the drive for robust clinical information systems has become a top prionty
fir most healiheare organizations, Note, however, that clinical infurmanian
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selection. Operations and planning are depeadent an data and information
stored In euisting systems, and migranng dara archives may be difficult or
even impeasible. In light of the eatent of technology dependence in health-
care organizations, the disruption in service delivery and hisiness operations

for several reasons. Purchase

duning 3 full system transetson conld be tremendons. Thus, managers must
lity tor transition o

sclect svitem components with forethoughe for the capab
next-generaton prodicts for better interconnectivity and interoperability in
boith clinical amd sdministrative applications,

Ineerprire resources plannong (ERP) systems are bundled applicanions,
or 'l\an_rjr: vendor solutiom™ { Raths 20065, that inteerate aperarional infor
mation derved from financial, human resources, ;11:||cri.||s management,
and oeher function hased areas intior & robust database wsed to achicve busi-
nes m:ri..ugcmml objectives (Legnick Hall and Legnick-11all 2006}, These
salems u-nnm‘:m:ntun' and facilities management, resotiree scheduling,
acountng and finang | managemnent, 1 :
firie eavitonment, As with clinical

and other business evems in a real-
systems, the market for ERI® applicacions
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chapter 10: Applications

| emerged from the need to updare legacy software, 14
of vendon cantinue te develop and miarkey sp  However, 2 lirpe number
atons

aand-alones or that can be integrared that will opcrare a3

OF imterfaced with ather apphicatinms

The admimstrative applications typically
¥ neorporated in
an BERP

Fullownng: i lude the

« Financial information sysiems

» Human resources inlormmanon systems

s Resource utlizaton and schieduling syerns
«  Matemialy manigement sysems ’

= Facilities and project management Systems
+ Office amtomation systema

Fach of these system ¢
X ik COMPONents is descry i
illustrative examples. Speci esenibed in this chaprer with
apphications e
sned
s, siach ay phvsic
are, are adidressed. Ad - s
tion systems in healtheare, such as medical rm.:;-cldu“;‘"ll s of informa-
i, cducati

support, are discussed briefly,

al fearures of

these npes of
1o meet the needs of nonhuospital healtheare nr.-?i'
practices and home heahh ¢ Eaal

m, and decion

Financial Information Systems

']' 4 o O v
he highly competitive and repalated emvironments | i
O Ations ope sk m e il
o perate require tmely and accurate financial information that
enaliles i i i
labiles managers 1o monitor and guide operational perfs c
uf answenng demands [ e T
3 ; ands Jor aceountability and vest containment while still
roviding, ; it
E' 3 li:}., high-quahty services, managers are acutely aware of the impor
ance of s nanci 1 idi -
i) l_ml financial management i guiding operationa) performance
anoa i 1 !
. : mformation systems support operational activitics such as general
IO [ NN f
h unung, patient accounting, payroll, contrac management, and invest-
et : ‘inanci ide infi
= ::mn.\p,-. ment. Financial systems also provide information o manage-
ent i i irati
or contralling and evaluating organizational performance. Analysis of
clirre istorical i i i [
ent and historical information helps in projecting funire financial needs
of the organization,
Financial information systems require input from  transaction-
FOCEss y e i 1241
i]-‘ ﬁ sing systems, external sources, and strategic organizatonal plans (sce
Ahiby T -ti i ization’
) L) Transaction processing systems record the organization’s rou-
1e Wities. o 11 H ini i
incl activities, collecting information from other administrative subwyatens,
ncly . ' . .
ding payroll, accounts pavable, accouns recevable, general ledger, and

t Mang
- FErg s ep T catinng N REMERL) Administrative d Fim EI

in\.{n - . - - -
tory control. These transactions are the basis for many financial reports

quired by . o g . . LN
{uired by management, To support effective financial decivions, finandial

—
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should contin financial goals an
financial reports. ) _
ration of fimancid A . g
fﬂf{‘f"l“-‘r fly integrated financial information system Iu;l; e
et itori C ~Individual hn
on together fiir planning, monitaring, and control
maini Js 4 £ )
subsvsterns include the following:
ing, li resOUrces
s+ Pavroll preparation and accounting, linked to a human

ifrmation system . et

« Procesing of accounts pavable, linked 1o purchasing and inventory
control watems

o Panient accoumring,
receivable processing

o Cost accounting and cost allocation of non rc\':nuc—gcncr:uing

patient and third party billing, and accounts

activities and general overhead expense
« General ledger accounting
# Nludgeting and budget control
¢ Internal audinng
* Fimancial forecasting
* Imvesment monitoring amd analysis

* Financil statement preparation

Chapter 1o Applications:
ns Mnnaltm!nl.’ldmlnlu!rallw and Financlal Systems

« Financial reporting for operating

Pervivnr, o 3
Poard members, external * Crecutive management,

reg
eulatars, and third party financing sgencies

The development of a financia) information sy
cxistence af a good ACCOUNTINE sysiem, Sophiscicared '.I_‘ cm r:'ll-[u:nd‘.\ on the
wial in a negotiated pricing environmene, Enatiles ”.:mt accounting, casen-
gystemn tor BENErNE accurate information on
resources wsed 1o deliver services. For ervices
contracts, providers, managed care argamzat
infbrmation ra hielp negotiae raes

financial information
personnel and ather physical
provided under managed care
ons, and emplovers need cost

and mongtor ¢ ) %
i g ontract perfo _
prated financial reporting based on a salid cost accony perfaormance. Inie

information for product costing, analviy of labor
control, and examination of' the producriviiy

nhng system provides
rroductivity, inventary
Signilir:lnt pri!por[if_-n\ of tatal p.‘l\'mr:?i;:rl;:;]:::::jclI:‘IE:I-T.“':N‘I
vided are based on either a fixed payment Per case e, dia o jncs.!rrn-
groups} ora tixed payment per person per month (4 t.- c;m:ﬁf"“ rt. .
systems). For effective management in this cm-irm-m-":.-.rI N ||-lm, I-'ﬂ| e
gon system must have the capabiliy o convert or link {‘u\l an'::: gaiing
informarion o multiple wnits of pavment, o revenue
A market analyss prepared by the Dorenfest Tnstinae | HIT
Research and Education (2006) for the HIMSS 'i"l'lq.md::l:il-ln repor Ifi I
ten supplices dominate in sales of financia| applications ,,Uf(“,-;:: z:\'f\-‘ll
ing a highly concentrated marker. This concentration is die in 1.1.r1 rb;bﬂ-‘
high-profile mergers thae produced twe powerhouses in the HIIT inI[ :|“ “
McKesson, which acquired HRBOC, Inc, and Siemens, which mer u:lu\\-iruj:l-
Shared Medical Systems, These two companies hold significant rm.lErt \har‘
in cvery type of financial application, :

Human Resources Information Systems

Employees of a healtheare organization constitute its most important
resource. Most organizations spend more than 60 percent of their operating
.l‘n_l|1:=.'t on employee salaries and benefits, Thus, a good human resources
information system (HTIUIS) s a very im[mrram ol 1o assistc managers in per-
sonnel planning, staffing, and productivity analysis, The common lunctions
of an HRIS include, but certainly are not limited 1o, the following:

. MJinuining_ updating, and retricving information from a database af
employee personnel records

b n g _ . .

l roviding automatic position contral linked to the budget

] - . . T . .
Producing labor analysis reports for cach operating unit or vost center
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4 data clements. Actual ownership c'_l':lﬂ“ ";‘“-"““S dara-
. late . . Thus, the s
and manv other I‘t_b " smong multiple Jepartments 1 | ructure
f i u - . ¥ c
bascs ynar be CEF imporrant factar in Jdaca ransfer from one clement of
- e |8 20
of the darahas

the system to another for cfficient business practices, the availability of
Although eveenmal e ccurity.iirae: Becanse profeee
senzed emplovec-recor o O o, orgarizations e et
" :-T.::\ n-n;m‘ and ser paolicies for accessing and
; pcrsnnncl data and informadon. (See

Large am

compu T
ing the caplovec’s neht
Jish saftware and hardware s B
ic files conmuning _
ypdaning clecoronic i
_j‘d-l = fior discusson on daga secunty policies. ) _ .
e : ing operanonal work in the human resources
jeon tn SUpporan v
q-:nm!” y well-designed HRIS will prodduce reports for management
d i ; ibir 10.2). For example, HRIS management
Lannine and control {see Exhibiv 10.2). ; RIS msnpg=men
i m‘m\ e wsed to MOMELOr LUAOVET Fates, unfilled positions, : .
| i 2 i nyees
:n];;-fmc: productiviry, and palization of benefits, Arurudes of emp _}rh_“
. : indic saristacn rveys.
2nd physicians can be monitored through periodic samlalcnru; su Etadi
survey data wsed in conjunction with activity and utilization data ¢ ‘
- i ine changes o benefits provided to employees.
important component of planning changes to ben P p 74
icar intain rec ared to venify
Sofrware applications are used ro maintain records relare e
' i i ctice privileges i raniz L
phwsician credentials and defining practice privileges in the org s
1 ” H . - . e : <. Cre
well as for ongoing evaluation of physician clinical performance ;
g dards and for

and prvileging svstems are important for monitoring quality stan :
ik tory bodics.

mantaining decumentation required by accrediting and regula ) .
The task of verifiing academic and training eredentials and I‘t].'l|p.r'.'|.£l1.t':.‘ Ci‘[:‘-"A
surc 18 frequently outsowrced to a certified credentinls verificatton P':_*T“'_"'Iil
tion (CVO), such s Healthpley (www.Healthplexavo.com) and Protesa0

“"‘-—.._
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Employee EXHIBIT 1
recor Huma

ds Benefitg R "
Infarmating saurces
Infarmatiq

Human resourges System

informarign
System

Government
__lepaorts

v Ane (v pPovs
= PEVIne
the CV ()l milist be connected 1o relevant daty fron dl). [htal :n_mmm:d by
and administrative systeims 14 develop : T OTRANIZat R clinical

Y . Practice py, .
sician productivine and conformance 1o qu.‘L!|.'r\-PuLa’.’:I|:st :—!Zr O g phy:
¥ ards. Often, there
! wa

tionality and system securiny, Example 5
mdstaflicom), a cloud-based newwark

credentialing, and provider manageme

Tt OpHons, . v
reported more than 600 insuallations, Y 2012 MD-Suf

Resource Utilization and Scheduling Systems

Under fixed-price and ca

3 pitation Payment systems, cost continment and
efficient

on are pivotal to success, External mandates for
regulatory agencies and insurance COMPanies arc more
d by internal drivers
mized, Managers must ¢
that pervanne and rechn
efhiciency needs are met
Sstemy,

resaurce utilizar

utilization review Ly

than balance I [ 1 il i
alanee lor ensuning that resource utilizanon is opti-

nsure that services are available when needed and
ology are cificiently allocated and scheduled. These
through computerized monitoring and scheduling

Information $ystems monitor inpatient occupancy rates, clinic and

MErgeny depariment actvity, and utilization of individual service facilities
g . . o EX y . . .

ch s thye peraung suite or Jdiagnostic units. Padent scheduling systems
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irpical palind :\d‘:‘tarr patients and athers ;m'cr'.n‘ |'.‘ . roce :‘“ i
nﬁ.:.mi’f‘ e dh-cﬂiﬁc.uinn of medical “nn‘“} “': Plin‘L :du:cs' in‘d
that require Feet M[: :Jmiml‘m information systems can :’;‘t ) ':": “' inddi-
inpanent admusser. _l't aswell. Computer Programs can projec ludi 1t '-:;"E':
vidual physicians othees 38 - admission onece istorical d_a':a ‘."“ u m-g, lag-
h elecuve admis nt. and gender of patient) have been
ge of p-:u:;d‘ulcd and the data are entered ingg
are sc

Ferums on <l piral

length of stay for €28
E ! |
nims, surgical prrucdun.r. il ‘ l
ter adminions ' ck of projected occupan
prgim ‘MT ter fles, the system keeps trac proj pascy
C r's master hles,
the compute

. . : . improve staffing a
levels fior cach day iroring and scheduling systems impros g and
: it
Admisuons me

ations, These syatems can reduce d..‘ul}‘ fluctua-
worktlow in Imllhf"‘mglmrj" rove the effectiveness of fleaible staffing
tians in 3 hospital’s census an :r_nfh MUSt MANLIN 30 ACCURLC accounting
sustemis, Acute care general hml;:t <= re to survive, Census information helps
.;f ped census and lh.'i.'uf‘.lﬂf}' In.j CIL_J!“_"L. against projecred budgers. Admin-
administrators compare [‘fl']cc:f1. .lr: ceific services and adjust stalfing levely
istrators can also rmk .dcm:tm s o ,'; o g
and scheduling of Tacilites as deman .[T| Hle for scheduling operating rooms
Computcr programs are also .I'u_.na[ rt; /it
in hespitals and Jmlﬂulll:nrl,’- surs::!c::: :in ;mh‘ e planning, and aid
f"ﬂ‘""‘;‘f‘;lr';r::f':_“::(‘:::i'i";:':::ic;] procedures. Outpatient _clinic .lppmlml-‘
:tj:t;hrrj:dt'!-:rldglmg sVEEms .m: common in organizations with a large vo!
] Patent actviry, . )
ume Ujir::I.Iulr,r utihization and scheduling svstems may 'hc_ ,':ic“}:“n_j[ii:r ::l
at the department level or for a small entity such asa FT“L:‘\“F;:.:. l,c,:‘-,m.
enterprisewide scheduling systems that meet multiple o ji.t.\ lll:‘-‘_“li“s ch
ing common. These robust integrated systems support Iw..l_ : ) B
as batanced schedules, optimum staffing, and management ol nm.mll e
the enterprise, From 2 patient perspective, the ability to scI1|]::'1.lu”c;':dlm:s &
diagnostic procedures in one session, and perhaps schedule -1'.1 I."l'_mcc_
single Jay, contributes to satisfaction with the encounter expeti e
The scheduling system can include modules that caprure 1,1-1'i‘l-h o e
ance and Milling informanon dunny the registration |\ru‘(c_l.5, \\111‘t s e
matched Agnsg stored contracy data 1o Prndu[c ,1“'.\[1}[1[]'.“( Ch."al’}_..'-'

s o of
. in a varery @
. = . AR .
Mot systems can prosluce auromated appoimtment reminder
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Materials Management Systems

Computer systems are in\'aluahlt in effpe:

materials, illt]l.ldillg dara "'“h-mgc Tive
orders, inventory control,

marerials, and computer

In .1 typic. ANALEme

and marerials ap Iy PR

(4

Al conrg), g,

¢ electronjes
authorization for finang

are transmitted o the 5

» ulie
« the sy
can be ransminred clecerg
protocals, Asg materials are
matched ag

nal awthonzations

nicnlly 1o

recenved, by
ANan open order
nclude direct linkage 1 the

been planned. Some system)
dering of selected jrem
ehain applications pe
tie basis 1 minim;j
Detroir Mg
department iy,
ing, cantracy
diversity, and o
tomm

ACCOUNLy Pavable Sitem | ] :n: :1'1:.
I‘ also Proy iy for 1u:urn.u'1:' ::s::
ms as inve depleted (see Exhibit 10 3y, Supply
sts and nbtain MHemals on 3 justin.
Valarge in\'cmnr‘g-.
nter divides jiy materals resource
several functiong| arcas: linen w
.1dmini\:r.ltim|, logisticy Management, Procurement,
. Vatems ||c\'u:lnp|ncm {\nm'..!mc,nrg/\'rndur )-The d
Wnicares with surrent and potential business associares via
Providing ntormarion about

ingd Policies
are Open
oTis th

e the capaly
Ntory js

fuce Processing ¢y
z¢ the neey carr
dical C¢ managernent
rvices, clinical cngineer-
supplier
cpartment
1 website,
“Pen requests for proposals, standard COMracty
pen purchase orders. Some areas ol the website

Eenerate interest from potential vendors,
; A store Proprictary or <ontract-related information arc
With 5 secure Jog ’

in and are aceessible only
Coding stany

d Matera]y mana

cand status o g
Avcess, whicly may but

pritected
to current business partners.

ards are an impartant clement of automated purchasing
Bement systems, Rar codes for all tpes of medial sup-

in

ceuticals have become standand and are essential o elticieny

‘endor relationships in healtheare,
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Computenzed menu-planning systems store and anal
pratients” nutnbonal and dietary requi

sments, food items in i
thear conts, and decision rules for selecting fr

m among, atern
Decivn crtens mighe inclode patient preferences oF visual ap
fesewd in 3dbiton 1o nutntional adequacy and cost. (See the side

nventory and

-

Chapler 1o: Applicatigns,
——-‘_ﬂ"_'___'_‘_‘-——r-ls—lf_':z'm'"”“d"'lm!lllllu and Financial Syst
— ems

tiealing the Body by Stimulating the Appeii,

uAB Hospital In Birmingham, Alabamg, has imp)
meny plal‘:.! for inpat I-!nl_s who want more (M::::':;f;:trvl alternative t0 routine
gan order “room service™ for delivery 1o their roams be 3l selections, Patiems

Tween - "
Meal chaices include breakfast foods, say, 10 3M And 7200 pm,
meat:based ENMIERS, and desserts, P, Eatads,

patients with dietary restrictions are Nagged in th N

cally connected with a dietary reprasentalive wh.u'u::‘r:n-dn:mm Mok e Lot
ipprepriatn ly. Online menus inglude designations iehi re5s thair
healthy” foods or those allowed on a diabe tiK it

| meal requests
Patients in selecting “hean
This meal option is supplemented by mulrit

+ onal edugati
education television channel and with 1efe 10N avai

itable on the patien|
phane access 1o g registered dietitlan,

Facilities and Project Management Systems

Computerized systems can help organizations plan, manage, and aintain
physical Tacilities. Examples include preventive nuimcnmu; e
manigement systems, and projecy sfha.-duling and conteol m}:.,,., (particu-
larly wseful in new construcrion and remodeling projects).
Y e Iy N 4 '-

o Preventive maintenance systems help extend the life of cquipment and
Ralities and reduce costly failures. Routine maintenance can help organiza-
tiony achieve significant cost savingy by preventing repar and replacement
ants, Addivional benetits acarue, including, preventing

CINA, CRergy

: mmproduoctive down-
ime, improving the safety of the workplace, and decreasing the risk of patient

or employee injury due to cquipment malfunction. Exhibit 10.3 shows the
framework for 3 materials MANIECINENT System.
Energy conservation is an IMportant cost-saving strategy for health-

‘.‘""’ urganizations as it is in all major industries, Computer applicanons as-
SIS in monitering routine and prak energy use, providing infurmanon o
Betics for reducing consumption, Actual utilization figures can be compared
gain calenlated requirements, and a computer model can be developed to
find ccanumics and efficiencies. The energy management system also can be
emplived to implement the selected tactics, such as automatically lowering
ar I'-!.i'\ing_ room ll'“"]"\'r.llLI'I’C!: mn arcas that are unused at ﬁﬂlﬂmﬁe
Weekend,
) Healilicare arganizations frequently arc involved in capital construc:
'rlunl.m\l major rcrnudch'np_ projects, and computer !u}’!m are an en:tuudr
el aid i project management. Thew project scheduling and contrel
::?:";‘ ""'Pic.ll_[\'_ cmplay 1I-:nml.1in.|lil m of 1l1-“‘-!-'-"""mIl tools to mamAge pef:

wland activity scheduling, Labor and materials costs, required roourees,
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complete the projecti 12) the
including those that can be
prose that st follow 3 time seyuciiie; and
it c.a'h iy, These Jdata are I.J_M.-d to gener-
o BF complennE he (il path {longest tinve required)
anes that Jhaws ! s for copcurent 0 fast-tracked
et SO Conleted actual compleion Tmes can be cntered
for | . compir ,ﬂ.‘_m-urn.l: \hiedules €an be prepared for
F:'“ Jre excellent ol for dynamic scheduling

oc derailed coverage 0f project manage-

praneits the

s A ’

office Auto mation Systems

¢ and manage people and workflow,
ad projects, and coordinate u.nrb'. in the organiza-
ctions. Healtheare Qrganizatons use 3 variety of
¢ functions, such as word process
heduling, and maintenance of

(¥fice 2utnmanon helps 100 coardinat

Jink m-pnu:numl units 3
L jpvels and fun
comipurtng il o ety ¢
ing. ¢-mail, project management.
perwonnicl calendars fior work-related
duered nang deskiop workstations; laprop comput
held devices, includirg personal mobile telephones or smart phones. Use of
watems for integrated word and graphic procesving, scheduling, electronic
filing of documens, il message/document rransmission can dramaically
improve admimistrative efficiency and reduce the costs of office operations.
Office systems can link parts of the nrganization together by schedul-
text comuiunicanion.

ut general offic
fmerting s
sctivinies, These functions may be con-

crs: or a varicty of hand-

ing meetingy using electronic calendars and e-mal or
E-mail svsterns link offices and individuals, allomang clectromic files m be
foenarded 1o others or 1o be archived in a shared storage area foor access by
members of 3 workgroup. Mubile computing using laptops anud handheld
devices, wirelew rechnology, and the Internet have changed the way 'Fﬂl'l‘
wiek alone or together, Workgroups and teams can meet and collaborate
E";_Tc:j':’i-;xc&-"n::hc ame n.'tlml'crcnu:c f""m orin Fr.-graphically m-:patau:d
files. - N I nedossary solPware Fmg”m‘ .md u[g.lr‘llfﬂmn
g of information via an interacuve nerwork [c.g‘--

2 virtual workspac
rhspace :
space ] This software-hardware combination not inyf

tates real-nme interagt;
eraction among members of the group to iMprove problem

solving and prey
et
Prect management but also suppaorrs independent work 1

A

Chapter 1or Applleations.: Managem
SR i i eni

—_—
IAdministrative angd Financial Systems

Audio- and videsconferencing allow rea) vime ing
sers. Group members may w | ETACTION am
i ring the integ ¥ wark asynchronously an Sk
aintaiy I'”;ld tepnty of a shared work pmduct f"'!ﬂ"! ety
and provided employees are wrained to use the cl - When used effectively,
CAarnne tonls -
- the virmal

office can be as p_rm!uc:i\-c as the traditinnal offic
ties include the following: <. Typical groupware acmvi

»  F-moil and discussion forums

» Teleconferencing

» Interactive videoconferencing

» Relational databases (used to search for i .

»  Document editing and management, incl _‘“d information
ki + Indludin

« Group calendars and scheduling

g archiving and version

SharePoint, a Microsoft
description of SharePoint functio
saft,com. SharelMoint can be d{rl

rod
product, is an example of groupware, A

nality is avai
£ ilable at www. 3

W .
oyed as an on. harepoint /micro-

environment that employs cloud computing ( Premises sistem or in 2 hvbrid
5 )

Robinson 2011,

Information Sys

te
Organizations ms for Nonhospital Healthcare

As changes to payment models i

during the 1¢ S the 19805 led to changes i very

Vendars l‘[uin:k]\-lb.cgﬂn Lim'ml-ml‘“ clinical services and business “i‘"“::‘-‘\-

the special inlh;'nutin Cilgmn.g and marketing sofiware produces to

Bl under the nn.lﬂ lll |_1:cd:$ of these orgamizations. Organization npes 1.:;.:

are (1.TC) r'ncililic:-“rr.'::::ccl“qiﬂ:r inclade ambulaory chics: long term

Others: Includi o e oA 3genicic: physician practice

typically in:;:::ﬁ m:n_l clinics. Soltware applications -.uT:-d in :;:dm:n“;

At © m|..|lnplc modules that meet the organizations® needs
tumentation, operations management, and financial managunmh

Ambulat g

Sgnifie

tignt

an ?‘Care Information Systems
and .nnl'.\mll‘“nm“ of the healthcare continuum are delivered in outpa-
T b in atory care setings. Information systems that support ambula-
fiche nmr‘l.r: AISE primary care providers in their practices have 2
0 practice - The availability of powerful and incxpensive m o

ithin qlye © Management software packages | md‘ this re
¢ reach of even small medical groups and solo | o
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Energy maragemen ey and frecstanding clinics
. yraCme e
i medical P e agement, and
. campns 1N . cripuon manag J
Climical W:Li':h records (EHRs), [‘lftn.l'l[:m_m emerging soft-
inclode clecm e r-c\ﬂ““r" Pafiont SPPUCIEX itonng, educational
disexse management e mic commanicanon, M : ffer full
- : i
ware marker—inchude Ek‘tﬁ: yns. Various vendor produces o
are fcanns-

th app! Tice's needs:
resources. a0d [rlrhc.ﬂd lFl‘dLl:Cl based on the practice’s 1
m

-ratinnal elficiency and
¢ functinns increases operaan : .,"’::iml
coc ch e ibute v

s tion processing, path ofwinch contn ; pusing
in infurmatioe i Auromating or
ol o) Juced risk and liahiliny exposure, A ’ 4
wnisfamon and reduce iun for senvices—such as callbacks, prescnp-
3 rmuncatitn ? 2
wibrlued pien SR be helpful as well,
. ' ctivities—can be help : . -
o repeial, and it an he linked 1o local hospitals in addition
()fice practice computers can !

mIne Lpcment nee [ th ac e VoA il.ll\ or ine-
to servifie the man apement n s ol the pr. cvhe, M A Y
i an I[’I H

wervice swircs or selecte

grated delvery sivtems have developed computer !m'u!:.c:. “:ih. ::I:::“:z
officey to enable clinciamy o pre-admun patents; order diagnosuc y o
query the patient information system for lab rc\ult\‘. Propress I?nl?s.h,ﬁ
wther current clinical information, Healtheare arganizations use such lin _L{w
asincentves o artract physicians to use their facilities in a highly ﬂ_"‘“‘[““‘ i
environment, Under same conditions, hospitals may be able to ul'lcr-l'm:mT :
sipport to phasician practices for e pumpose of implementing an ELIR th
links with the hospital sarem (Babich 2009, e

An alternanve tolinking wath a hospital system is for rwo or more clin

. e -_ nach
f or health conters to partier and purchase 4 shared system, This appre
may be an excellene g

. Toon for 3 muliisre group practice or lor .1fhha;=:1'
profesional groups. (e example of this approach is provided by the o

ropalitan Collaborative of Health Infirmation Technology (MF'T”-"T‘.:
health center nerwark of four organizations in New York City (Egleson ©

chapter 102 Applications; Managem"'“.

—

1 20100, This initiative was linician led| whig
B loyment of the system componenis, aer,
ful \||-T.| 1-:]"__ success of this EHR application y
':‘c“;.::(lcs to accommedare mandatory reporr
el )

h contribreq 10 the success.
" the nerwaerk, An importan
as the abibiy 1o madify svstem
& requiremengs,
Long-Term Care Information Systems

e industry has b.cctl a late adoprer in irnplcmcnung. Computer sy
T in part becnuse m_ll“'ﬂ“_' vendors have been slow ta develop pmdu-nt
Med 1o the needs o nursing homes and cony

This sitwation is changing as the scope and vilym
ghacure care and postacute-care facilities incregsc Tipical requirements for
LTC systems |:1-.'Iud_l: censuy MAMIZEMENL, initial and periodic resdent avsesy

ments, documentation of care services provided, ducum:nmion af phyidan
oeders, nutritional assessments and meny planning in the dietary department

and pharmacy applications., ‘ ‘

nuing care COMmunities,
© of hiealtheare delivered in

The abilny to communicate clinical infiy
and the admitang physician is especially
is nat physically present on g daily bays,
rtion facilitates timely intervention in N acute episode and contribyes to
betrer health outcomes. As with other HIT applications, TEMME access can
devices or rele
SYstem access are
As ITC facilities become components of larger integrated delivery
svstems, electronic sharing of clinical and administrative |
care facilities, and

Tmation between Caregnvers
MPOTTANE, as the physican usually
Remuote access 1o <linical documen

be achicved using various computing phone systems, System
security and controlled ; '

extremely imporeant,

information with
hospitals, clinjcs, ambulatory other system companents
Once again, dana sharing among the entemrise
Ble partners is 3 key driver in system design. However,
an standards and securiry
ving the desir
related o Proprictary systems {

becomes 1 business essential,
units and TT sypare
:;Nllﬂltlr:nc_\' of o concerns remain as significant
ATIErs to aclyje ed level of connectivity, along with iswues
Edwards ¢t al, 2010y,

Home Health Care Information Systems
ome health care services have expanded rapiddly in recent years as an aler-
T?::f.f,‘,’c““:,' b c“l‘".\' institutional care. -\s service volume has increased and
“P“'iﬁL'.EdI-.-” wrvices expanded, intormation systems have been developed
¥ 10 meet the needs of home care provider organizations,
Aeay :1”"”!" h“.‘“u |1'.'.1!|I'. agencics use laptop computers and other remote
s tor on-site ducumentation of patient care and for aceess to
" and previous encounter documentation. Home health nurses
upl.,:ill:lz t";':r"{?\i"““ enter information directly at the !I‘t-lfllltll'lt silfs ‘I:‘:
Yuring i the centralized dara repositary. Relevant data can be acees:

MICE visit by any provider, These systems reduce the amount of

Vige
L}

rr:lmrm M
g
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. reatment plan
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Azl rc = o
o mEas . F£3re.
pecond ¢ thel
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ar the

stion System Applications in Healthcare
o processes in healtheare. While many appli-
i [:lq,- fior a defined function, many serve the
caregonzed b their el divparate e i
g rmddr-ﬁ md-'n:, d;\inismﬁ\'t information or used for an
= wmh”;d'm];t:..j:crn:uj\clv. sdministrative information
cxclusmely )

f clinical €are.

other Inform

[nformanon SN sup

cations ¢an be
needs of multp!
information may
sdminiscrative UIp;E €8
miav be applied in the delivery @

P ort Systems ) L
dlnitTIJDgc:':i:pilﬁptCll_‘ir.fnu-ms are designed 1o assist physicians and
Clical decision: ?

e, CDS svstemns fall into
aeher providers @ dul:nmi-.‘ and uumwmdpr]ﬂ;l;I:::;:,_.Léns pocems !
Juive CDS systems 40 . S0 o,
Pantre CDS prrems use the computer to cull!m. ur[.\.mulc: :_m com
¢ clinical dana for interpretation and amalysis by 1h_e ].ﬂ'l:-S-lC!.'J:I'I. They
dical history, physical cxaminauens,
l¢ but do not process
srems—such 38

run Cltegoncs | 1p

muricat
make chnical information, ingluding me
and dignestic rests, more readily available nnd_uuh ;
the information for further analysis. Clinical in!urmal!on sysrems- :
laboratory, pharmacy, radiology, and other clinical services applications—ar

i ' make
cramples of pavave €S systems in that thev € :
them nailable 1o caregiyens. These applicanions become more useful to ;
integrated and can provide
ion

aprure clinical data and

nictans fie decison support when they are fully

complete medical information (bath current dara and historical inﬁ:rm:llt

on the pauent| through simple, user-Inendhy access. For n'.m"lplc. C:ll'l:[:l“"n

could view remperature, heart rate, and blood pressure readings over ume
0 see patterns in relation to medication administration, physical activity, oF
Toesd ingestiin,

Active CDS pistemy provide direct assistance to the physician in diagn®”
sisand trestment planning. They combine patient-specific dara with general”
ired medical knowledge 10 reach a conclusion or make a recommendation b
the caregiver. These sstemy may use a branching logic or rule-based strie”
are, or a stansrical |m-lulu'|:r3,- algonithm, to suggest an apprl.‘l‘!‘ii““ djai_in.{u-

e r reatment tesponse 1 a clinical cnndiliun‘dcscﬁl'lcd by the P|,!,-5|cllﬂ-

i

e
These systems incorporate validated ¢linjea)
cols that represent current bese pracrices jn

Guideline Urmﬂgl!uuw r'ur'?'\w_guidthnc_g
Jearn more about this type of resaurce ava)

1. Expert spfems contain three major cam

. Prebalilistic algoritiong emplay statistcal Pt

m't'lln

oy ]
der €niry, Assisting in diagnnd.ﬁiuﬂ reviewing
i Sk <

Chapier 10: A "
Dpll(l_ll‘(l-_-_ 5: Man i | .
& and Financi

Systems

Buldelines ang Treatment proto-
climical medicine, The Nariomal
PR

"iie an excellent FeMurce to
able 11y clinicians,

fosllows:

Types of active CDS systems are as
POnens—knom ledge base

iﬂli:rcn;‘ enm
’ feal 4 . Zine. A pene 1.
edge base of medical informarion, obtained fram 1 Pabn 1 r:—' knowl

el oY experty in

a given medical specialty, has been Figorously validy d
arly rescarch, clinical practice, and comensys sup 1" fi bl Wh‘.'l'
community. This knowledge base iy matched ap-f:: m'm - mcth“l
information retricved from the healtheare or[::n:.u.u‘.:a'm?t-"!\cmw
base and may include subjective informarion 1 well .1.: ‘;_ - dml.'
cal findings. A yule-based inference engine gencrages o : —I:q'“t elin:
consideration by the physician. The system is dcl‘rnd::::):\ 1.:1‘:‘\":
quabty

of the expert knowledge base and the “reasoning power” of th
used by the inference engine. of the rules

paticnt-specific infarmation, and

ilities, which include
rely solely on know!.
rtknowledge is based
demi aration and cxperiential Ic.\mmg,

Y Oceur in cither companent of an expert’s knowledge
krape Atons outside an expert’s existing knowledee contribute
to experiential learning, While a consensus viewpoint '.11\|:|ng cperts
ncorporates nonquantifiable varability, a staristical prabability allows
the decision maker to control the dep ) |
system’s output,

a caleulated element of randomness, rather than
edge collecred from expert human beings. Expe
on a combination of academic prep.
and variation may
base. Exrrapol

degree of uncertainty mlerated in the

- Clinical reminders pad alerts, incorporated into clinical computer

applications, suggest potential medical conditions or other problems:
.ﬂm should be given attention in serting treatment plans, Examples
include pharmacy information systems that alert the phyﬂﬂnm :
potentially negative interactions berween two drugs prmdb:dﬁrﬂn ;
sIme patient as well as systems that suggest certain drugs or treatments
should ot be employed whmmm results contraindicate
their use. “This function can also be used to suggest less expensive (but
cqually effective) ntrcrnatim*'% 2 bfﬁl-mdm;his been arden
Alternative drugs may :Isobe.lﬁwm*ﬂ

*r

i e - = e T
MEniticant risks for cerrain tmés‘ : lpﬁtﬁﬂ i

il
Computers can aid decision making
b 1o make decisions, providin
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ement

| lik
S s are more likely
copnirad, dvsrens -
s AN [N
patix

AP save L
slrts when important apeilic SURGEMHING, SV HME, and are

thev give p.l.rlr::]mr of the organization. Researchery ag
f into the reguldr WY reham founsd that physicians wsing a degi-
y of Alahama at m";n“n:ihrlul device (6.8 peronal digital asss-
coessed v i.lij'l‘ . decisions than those who did not have
herrer prewT ':de 20061, The study, a randomized con.
kbt erondal ant

e sud cosful when

(115 Al
the Ulniver
on st rule 3
tant | PDAL made E
i CDS access [ BE
A for L DS we Bupt i
i |, examined prdenng practees for n . il
el haadeh Thysicians qecessing the rule were muore I ely 1o order
drugs | NSAILsL considered “safer” when considening gastrointestinal fgk
NSAlDs that were consi
facton.
CIS syste ne
e pcnnn:!i:ml medicine (Dowmr : I
ne individual patents and applying the ever-increasing body
ng .
g nibrmation precesing on a scale that cannot

the I'

inflammiatory:

hat are well integrated with the enterprise FHR offer
s woing ct al. 2009}, Responding
a f
__L'rt-'l Pr“ml“
o variabilime ame aal
of medical knowledge require |

s . an means. .
s “h"":r:j hfr:::ba.wd data iltered by personal clinical dara and even by
e ledize-

rment modalities, Paticnts can be

Well-designed systems can process large vol-

umes of
personal p i :
evaluared for nsk facrors for Spec
and early derection strategics, and be assese _
various 1:rc.urn|,-m upnons should the condition oecur,

[ - trea
nees for options among ; I
highs A ific conditions, be advised about prevention

d tor probable effectiveness of

Executive Information Systems o .
The business cornllary to CDS systems is the c:trcu_m'c l_nlurm:un m s?-;tcm
(EIS1. Sometimes referred o callectively as Business intellggence, EIS includes
astems designed to access and merge m:crm] md_mmul data inte m“:
i:-'lgr‘ul information reports, Executives identify cnnc;sllrmlmnl?'ncl'ltnl lm;dl
and filiny performance indicators related to stratepe Ul‘]f\-’ll\'l-:\.ill puide
their mnfurmation caprure and amalysis. Dara to suppor the EI1S may be
extracted from chinical and administrative databases serving the healtheare
enterprise as well as from public and proprictary data rcpmilf)ric'i. The
information necded from an FIS for decision support }!,l‘l“.‘fﬂ”_\' is not met
through standard repores, Usens must be able to selest the variables and qlll-'l
sources needed to amwwer specific questions, so ad hoc reporting capability
1 cvential. In many analnis seemarios, it is important o begin with gfﬂfl'-‘ll
data aggregarions and then reduce subsets of the data wo increasingly greater
detail, a prowess referred o as dnlling dows, The LIS must support this rype

al processing through an easily managed wser interface.

Evidence-Based Medicine and Disease-Management Systems
Evidencebased chinical practice guidelines, also referred 1o in application 2
evtdence-based medicnie (EBM), are imended 10 assist clinicians and healtheare
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recommended technologies, and - Al standardy care, 3
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al swstems for large in e
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& Patient faaliriey |
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e i |‘m:r routines re likely 1y confi o evidence-hased
' h care (Davis and avyr 2011, An UDPOETAn ¢ hi bnd
i P % o waveat tothis i
1_ '. o cr, 18 that providers whe wved PDAS a5 their primary com :
device did o ¢ the 3 iy
i ¢ have the same leve] of complance with these !t.‘m‘lari:h 45
s Lhapter 6, the size of the di i
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|'u.magl:lm‘nl Information systems and software prosducts. are
' d 10 assist healtheare urganizations in designing processes to provide
'~1I"-11“]' Lare at the most reasonable cost possible. For the most part, they are
discase specific and focus on high-volume, high-cost chronic conditions such
5 asthma, diabetes, and congestive heart failure. The nical approach i 1o
|m-:.h.; Patents m self management of their condition and 1o creare moni-
taring and feedback processes that encourage compliance with treatment
plans. The informatioft system may include capturing blood or unne test
Hata, Iy pressure readings, and other dinical information in the patient’y
and transmitting it to the healthcare organization via digital telephony
orother remare monitoring devices. Communication between atients and
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Telemedicine

Telemedicine—now ) systEms—
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facilities across Tﬂﬂ' in addition 1o Corparate and sCl\l:‘:s et
UTMB's more interesting programs js providing Irlcmgdi:rngnn—u. One of
National Sclence Foundation rescarchers in Antarcties e services to the
Telemedicine applications haye nercezl | :
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Lciliey-based |1ra|!hh¥'§'}v Finke
tRining 16 use the web por
technal BV acceptan
Research
showed gy pati
telehealy), progran
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o9l 1.,-1nm.;_~ 0 1R, but also o rescarch psed in continu nbd | . N as a tool for testing new rechnologies
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e \
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5l ar B — 1 B
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ol edid ey 0 B & e . s . - e 5 A 1ca-
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pa aspect of healtheare delivery or healyy i
e ; B
hed by computers and information systems, . o

Simply srared. |
o £ .
has become 2 ubiquitbus ool used by ling Om. @ What challenges,

management is untous

- - + " N ! in 1
n iks vanous torms, ’ . i S o lega :
P ke, Technological evolution has brought fordy oy o I 10. How e M e e
and |:|un.\5.cr-‘ + functional capabilities are optimized !hmug.h the udig ful - ?hm' - "‘-“uninn_pr _ = -
machines uhm‘“’*__ rion software to meet business and care d:""“’!" n Icingy | infarmatian e m““ﬂg“v‘m‘ -
selection of applic3 ' ceds, \ 1L What are e key funce, Mayed in finangiy
| 2. How can ¢ " TUnctiony of [
Nimalized y) i 3N resagree, :
bottoam | hedulin <% informar;
b Resources m linc: B Syitemy contsib, "N sysiepy
We | 13, Ll;&l *ome of the ey " 0 the finapyy
—_— r . E N telemedici and .
| mumber of organizations (through their websites) provide more informa. 'I e dicine pplications jp , he::‘].-.n e challengey o ot
rion on the topics discussed in this chapter: ’ . m:'r: the typical clemepyy ofa ;:a " Ofganizatgn, TS
[ 15. Descit Psician practice mang
Healtheare Informarcs (www healthcarc-informatics.com) is 3 Magazine 5. Describe the basic & nt

) i i ton sy
s information about vendors of information ‘“hﬂﬂlng)- | n system. How g

Jd : :
that prov information system

prewducts and informarion systems Management services,

« Health Level Seven (HL7) twww.hi7.org) is a leading healtheare
candard-developing organization. HL7 is working as a coordinating
apent for vanious active standard -setring groups,

. K}_«S Enterprses (www.healthcomputing.com,/NVendorDirectory)
offers information abour vendors of software, services, and medical
cquipment.

Discussion Questions

I. Why are administrative systems more evolved than clinical systems?

2. Why do features of handheld devices make them inappropriate for
some medical computing applications?

3. What are the key components of groupware as a resource (o the
management 1eam?

4. What aspects of clinical applications support quality-management and
cost-control programs?

5. Desenbe various functionalities of a pharmacy information system tht
can aid in reducing medication crrors,

6. Distinguish berween the logic used in an expert CDS system and
systems that employ probabilistic algorithms.

7. What are some ways thar HIT contributes to patient satisfaction?

K. Why has HIT development in some segments of the lhealtheare
industry, such a5 long-term care, lagged other segments?
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HIT PROJECT PORTFOLIO MANAGEMENT

Learning Objectives

1. Identify some of the primary causes of HIT project failures.

2. Describe the main differences between HIT project management, HIT
program management, and HIT porifolio management, |

. Desenibe the five key processes ol project management.

4. Understand how project metrics and portfolio d
HIT governance.

P F

ashboards can facilitate

i

. Deseribe the major roles and functions of the portfolio

A management
office.

6. Idennify the actions /changes that are necessary within an organization
to reach the synchronized stage.

Overview

Healtheare in the United States now consumes more than 17 percent of the
country’s gross domestic product, yer US residents generally do not live lon-
i ger nor are they healthicr than those in other developed nations that spend
less than half that amount on healtheare (Goldman and McGlynn 2005), The
reality of these statistics, along with the Institute of .'\Iu.-di-:in;."s 1999 report
(Ta .'::'rr Is Human) on preventable deaths in the United Stares, has energized
the federal and state governments in ways that will continue to put pressure
on healtheare organizations. For example, plans for reduced reimbursement
r,m:s. will put a crimp on the increasing botrom-line pressures to ensure that
. Y mvesements in capital gain the envisioned returns, Clearly, just by their
sheer \i?u—mn'ru-. cight-, or even nine-figure expenditures—clectronic

| healt record (EHR) projects (depending on the size of the organization)
::-:;::::;;I.”t'.m:“i?n"}l create a heightened need for duc diligencefamang
i ¢ LM."..nll\'q:_\'; l'mrlung can et an executive tired faster than spending

"M million with nothing to show for that investment.

the I_._-i:,::irilr f'-ri.'h'cnt.lﬁrinn,'tillu:d :]T Disasters: .'l'hu: Worst IT D:b::iﬂ and
I':-'il-'L'l.I[Iin;-{_-& , carmed from Them™ at the An:.cn-:.m College of Healthcare
ongress on Healtheare Leadership, Hunter and Ciotti (2006)
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Why Is a PMO Essential?
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Salamone 2009; Standish Group 20113, One oFthe
HIT projects is a “silo™ project management

projects arc initiated, planned, and fully exccyy
cration af their impact on other, precisting 4
peing planned and execured. As indicated in Exhil
healtheare applications have significant interdependencies thar
itly and deliberately addressed, can have unintende
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od without an effective consid-
stems ur other parallel projects
M 112, contemporary
i not explic-
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T Proat Project Qutcome EXHIBN
New Pharmacy The pharmacy system project was expertly managea ang | E*ampl
Sysref:- |m|L:|1ernen'led on Lime and within budger. Unfortunately Project
The pharmacy only afte_-r the system was implemented did the pharma'. Did No!
director spun'sured cist realize that this new proprietary best-ol-breed sys- H

a new besl-of- tem :gu!_d not be reliably interfaced with the hnspu;'s ik
breed phan"nacv,r prcm_us_-hng EHR system, which had bullt-in computerized Manag
sysiem project physician order entry capability, As such, when a provider M

entered an order (g 3 pharmaceutical into the EHR that
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reentered inlo the new pharmacy system. From a pute
project management standpaint, Ihe project was success-
ful. anm an enlerprise portfolio standpolnt, however, a
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overcome the lack of Integration that (his silo-based proj-
ecl management appraach created, l

cations director

ta digital phone
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Ef;;;ﬁ?{;mmm The llelpcornmunitalions directon of a large metropolitan

ijﬂ: (e]13)] hﬁspt;lal svsl:m wanled to save millions ol dolars anny-
L ally by switching | i in i

Atlecomingi ¥ 8 Irom a basic traditional phone service

sponsored a swilch

model 1o a VOIP madel, whereby the hospilal system's
exisling compuler network would be used Lo provide
digital phone service, Unflortunately, the project did not
consider the robusiness of the existing compuler nel-
work, which had single points of fallure in many of lts
buildings. The digital phone service was implemented,
and seon thereafter, any netwark oulage to one of the
bulldings affected all phane service for the building.
Mare than an inconvenience, these outages eroded
consumer trust and markel appeal, Using contingency
funds, the hospital system scrambled to re-architeat its
tomputer network to provide the level of redundancy and
reliability needed to ensure dightal phone service, Had \
a p9rlfa'|io management approach been 1aken tor (his ',
Project, computer network inadequacies could have been .
identified up front and computer network upgrades could
_ [ have been built into the project plan.
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Project Management

: : . i " 2008):
Project management entails the following five processes (MM 2008):

« Project initiation.: launch of a process that can result n R %
ton of a pew project s
= Project plasining: definition of the objectives, PSRt Rl
W0 achieve (e desired outcomes CHARISELY ) ! ject

roect exve HEon: actions to complete the work defined in the
Pl-'lﬂﬂ'ihg Procesy :

* Projeg Monitoring and eonsrolling: mmmml tﬂﬁ £ mnﬂn
how \\i'cll 1 Project iy being exceuted per the budget and :
kLS wl

"1y

) Aert project Managers to potential corrective actions that
MR be e

fessary from time to time
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gl s ject managemenl Frose s ” 004 }; see Exhibic 11.6,
an explait HIT POt T Lec 2006; Taylor 2004);
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carlier; many of these applic SRl L i
filio management capabilities discussed |y

o Clanry (Computer Associates)
= Changepoinr (Compuware)
= [roject (Microsolt)

« Droject Portfolio Management { Planview)
* Primavera ' {Oracle)

™ . ) s io man-
Sundardizing HIT aperations on a sct of project and Pnﬂr“lI'J .
- i - usin
agement tools provides 1 common way to establish the processes and

Sl i . [ Tor instance,
rules that an nrganization must follow for managing projects. Fori
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Presject witrware ), 1
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o mnbrastrierure group uses a different tool (say.

B : . | atall
loand the informatics and analytics group uses no 100
lecaue thiere 1w oo visibility innes the

S ing on
1ol number of projects going

Projec

Project

SOURCE

Project scope Manage meny

Create work breakdown stryc ture
\l Verify 5C0pe
_— Contral sope
Project time managem T —

Project cost management

Praject quality managemen|

Project communications managemen|

Project risk management

Ch
—_—

Apler 4q. HIT Project Pantinlia Marnsgement n
—_—

Project Management Knowledge Areq
Project inlegration management

EXHIBIT 115
Project
Manzgement
‘I\W'Ipdgq

Argas
('In_se proj

1 of phage
Collegy equirements
Define sCope

ent

Define activitins

Sequence activities

Estimate activity resourres

Estimate 3Cvity duratigns

Develop sthedule

Contrg) Scthedule

Eslimate co?t‘s_ T

Delerming b udget

Control costs

— 7 tOsh

Plan quality

Perform Quality assurance
Perform quality control

UHR managemem Develop human resayree plan

Acquire project team

Develop project team

Manage project team

ldentify stakeholders

Plan tommunications

Distribute inlarmation

Manage stakeholder expectalions

Repont perfarmance

Plan risk management

Identity risks

Perform qualitative analysis

Perform quantitative analysis

Plan risk respanses

Monitar and control risks

Plan procurements
Conduct procurements
AdmInister procurements
Close procurements

Procurement management

* Infarmation from Project Management Invtitute ( 2004).
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ar purtfolio management capatulities. _
Entre texthooks liave been wrirtcn on project Management (€8

Coplan and Masuda 2011} and the tools that support it. For illustrative pur-
P'“E‘ we discuss project plans and Gantx charts as examples of key artifacts i
|J1.1.r e easily developed from within most praject management/portfolio |

management twols.
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Project Plans and Gantt Charts

Al project management applications should have the ability to crae &
project plan and display it in a way that casily shows rask interdependencies.

Exhibit 11.7 shows a simple example of a Gante chart for some tasks in an |
infrastructure project of 3 hospital system. This list of rasks is known 283

wurk freakdosn strnctere in project management parlance. Note how the
rows that show which

asks can begin. @ﬂ
taks wathour these interdependencies can be accomplished in parallel (1€

they have no interdependencics but must nevertheless be ncunmpllshf-'d )
¢ the ahility ©
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interdependenics are clearly visible by the linking ar

complete the project). Project management applications hav
collapse these rasks—these are all of the tasks that have predecessor (tasks ohat
must e campleted before the next tasks can be started) oF suecessor ( 2
thai l'.Jnnrfl |!rgir| until ¢errain tasks have been l_-gmplﬂni) imcrdcrﬂ'l_df:"l
ie—int the rvical path ofa project (sce Exhibic 11.8). The resson ™

EXMHIBIT 11.7
Project Plan in Gantt Chart Formal
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Lol analysis i importantis that it prosides a farecast of the shortest possable
II e in which the snverall project can he complered
1

: T program Mansgemert
‘:-i ' As poted carlier, orgamzanon that pl:l in place program management
._!.. “iuh;mics have n!mnl beyond managing individual projects to managing
1, ’—L_.-——"‘" 2 the interrelationships _l“:r“"l‘“ progecis and /or preexisting applicanons and
:E ystems. While managing this level of complexty takes shightly longer 1o plan

up front, the cxtra ‘i'_“" cxpended is recovered dunng the exccunion phase
of the project in the form of reduced surprises and cont overruns asociated
with unforeseen interdependencies. In evsence, the eritical dependency analy-
i and management depicted in exhibuts 11.7 and 11.8 are simply eviended
4 pheyond a single project to interdependencies that exist within 3 particular
! program of projects or even acrons the HIT portfolio { Exhitae 11.2).
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portfolio Management
Along with the professional project management capertise described in
the previous sections, organizations that employ a portfolio management
approach also have tightly coupled HIT governance (essenmally, making
decisions about which information rechnology o invest in and which not
to invest in) with its MO (Smaliz, Carpenter, and Saltz 20073, In other
words, think of project and for program management as ensuring that things
arc done night within a particular project, whereas portfolio management
concerns itself with doing the right kinds of projects thar alien with the
organization’s overall strategic goals and objectives. This dimn‘cuun i why
a PMO must work hand-in-hand with an organizaton’s HIT gm-cmmc;:
structure (covered in Chapter 3). Hlustrating this pointis Fahibit 11.9, which
. shows a [T portfolio of all the projects that are “in fight™ at a tor-profit
healtheare organization. Prior to its annual HIT capiral budget prowess, the

| particular organization, wsing the knowledge gained from protessonally
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managing its portfolio of current HIT projects, put together a profile of all
al' the current HIT projects already in tight and rated them on the basis of
value and risk. The organization further labeled each quadrant. The lower left
\ quadrant, which represents low-value and high-risk HIT projects, is labeled
I “Think Twice (or More).” The upper nght quadrant represents HIT projects
1 that are deemed 1o both be of high value and have low nsk associated with
| inlplc:ncnt:ﬂim‘.; this quadrant is labeled “1deal.” The size of the bubbles in

Exhibit 11.9 denotes the size in relative dollars of cach indnidual project.
1 1‘
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rojects are categorized into nondiscrerionary projects (.., some projects

‘ are mandared by law, such as the Sarbanes-Oxley Act) and discretionary proj-
'I "-tl‘» Much_liku an investor reviewing a portfolio of stocks before deciding,
| vhich to divest and which to add o, an organization developing a graphic
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; . ch & nlie manag i
crsues I i i . i management approach embodies is an important sec.
u. o, md omd step roward mitigati
I'MO function.

ng project nsk. Finally, implemennng an HIT PAO

coupled with an organization’s HIT EOVErnance structures and
i I Matubity Processes amid that provides the full complement of capabilities outhined in
o

he ad | o formal project management capability is in place atall Jeflery and Leliveld's (2004) IT
In the ad o gaae, no b i i e
Druscers are mansged informally and inconsistently, and project results

that s tighely

ortfolio Managenent Matunty Model rep

fesents the greatest return on HIT investments for 1 healthcare organization.
equally mconsstent

In the defined rtaae, the erganization has crearcd 2 “m”lmdlmuh: Web Reso
0 manuin and imentory projects and o manage them centrally. d“ f urces
stage, spplrcanons and infrastructure arc well defined and ..'n.x-;ul'n:n'lt'i " o
In the maraged stage, the nrganizavion has created processes 1o

A num F oreantzar t
. ) ber of organizations (through their websites) prside more informa-
. ; AP jc enirend
urg ind matienaliding or ranking projects on thic basis o key strateg

30 i 1 i i
Mo the topies discussed in this chapter:
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THE KNOWLEDGE-ENABLED
ORGANIZATION

Learning Objectives

Describe the impact of knowledge on quality of care,

]
2. Articulate the differences between knowledge and information.
3

_ Define sensemaking, and describe how it can be applied to healthcare

organizations.
_ Define knowledge management,
5. Articulare what it means to “bake in™ knowledge into organizational
workflows, and provide some examples of how that is being done in
the healthcare field.
List some reasons that healtheare organizations invest in enterprise data
warchousing, data mining, and data analytics capabilitics.

Overview

The Institute of Medicine (IOM) 1999 report, To Err Is Human, SUpgCsts
thar each vear up to 98,000 patients in the United States die as a direct result
of errors made in the course of their care. More recent studies (c.g., Health-
grades 2009) indicate that the actual number of deaths attributable 1o medi-
cal errors may be significantly higher than the rate initially proposed by the
TOM. A key contributing cause of these errors, according to the [OM reporrt,
s 2 lack of relevant information. A follow-up IOM report released in 2001
(Crossing the Quality Chasm) specifically recommends significant investments
in healtheare information technology (HIT) to achieve its six goals of mak-
ng healtheare safe, effective, paticnt centered, amely, efficient, and equitable,
In 2009, the American Recovery and Reinvestment Act went a step further
by providing significant financial incentives to healthcare organizations that
Meaningfully use clectronic health record (EHR) systems to dcliver patient

Cire,

S~
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Knowledge Management

While a relisnely new concept [0 healtheare delwery urﬁ-m'lnlu.lns.l kel
edpe management is being swecenfully wsed by many uther mdmlmu, par-
seulirty industries that gain from reusing kaowledge (€ g consulting firm)
or qankly Joveraging new disovenes intu new pristucts and services (L'
runufictanng rocarch and development ), From Peter Senpe's (1990) Tﬁ'
Fafeh Diciplone in N naka and Takewchii™s (1995 The Kiieledire Creating
Company tn Pavenport and Privak’s (1998 Warking Knomiedse, a.ﬂ'lpk
rewmarcer e vailsble 1o inform the healtheare field about the baia of
brvmdedge management and bow o apply its principles within 2 complet
vepamizznonal winng The Ley umlerbang tenet of che seminal knunwledge
manzgement Lreratere i that when individuals within orgamizations Jﬂ“l'
the ke ledge they need 10 be able 1o make decivions and accomplish theif

[ i
. B leﬂ_t_z: The Erowiedge Erablen Organizatian ﬁ

S

individual iﬂl_"-. orpanizational cffiviency and ellectivenew are
L:II[‘!'L""'L Oien, however, healtliare wiitkers dny fie hive ber i
sl errons and subopsimal ourcomes may Fealli -
Knowledge management is TJqurp;.unurmna.l pracee of evplicitly

deliberarely hm“"‘l%- renemang, and apphing releyans jmrlrmu.nlr amju.-‘t:-:d
maimize an enterprise’s effectiveness (Wiig 200n, Knoma ledee manageme I:
practives seck 1o leverage as mich of the unbrmanon and L,,r.“jf |h h"
cnists wathin and bevond an arganizanon 2, resible. Senalrz and :‘ by
ham (2003, 126) swggest thar “gyg kniwledye can cisher be in ex “'_”:I:m!-'-'
(such as in duabases, spreadibicets, Prosentation shdes, fo umm: :-: |I|:|-I.!I
medial o I.“ taua torm (such ay the *know how” i an IJ‘IJ.I\‘IJHJ]" h(de
The task of knewlelge manigers iy 1o expliatdy and deliberarely fnuld I :
organizanionl processes and toolsets thay brng thiy bnowledge aser 1o I'-::

on the thoussmds of daily tactical and sirarepse decisions thar are mad
day in a healtheare vrpaniration,™ e cach

wpnificantly
nfysrmanon,

Building the Knowledge-Enabled
Organization ed Healthcare

One mistake many healtheare Organizatons make iy ghat they expect

schieve better decivion making, more efficien Bperanom, il l!cr::rrl‘f | l":-'
care outcomey by slmply provading more and mo . sl
sdminisirators. As noted by Weick [1993), such
the infurmaron load on carcgivens, therely makis
at quabiey decisions, In respone, leading I;::I:h..
witermate and deliberare steps to

e ditd to carcgmeny and
pproaches merely increase
Vg It mere difficult 1o arme
are Orfganizations are taking
' reduce the infurmanon Josd o Careyy-
en by focwsing atrention on the data and information thar wuly ma
given sitwation. They accomplish this primanly by using -
pracices:

mer in 4
the fullawing tan

Ltk in, or cmbedding, knowdedge into clinical and administrarive
workilows. This may be done vis alerts, reminden, evidence hased

order sers, and “dick tlirough™ capability 1o relevamt medscal lieerarure
and evilence

(]

+Adliieving exeellence in data warchonsing, daty mining, and analyt-
s This excellence is ofien evidenced through font-line parient <fery
—-.!-'l.\llhurd\, real time provess and outcomes reparning, and real ume )
feeulback Toops. An example s berween patient care syatems such

s an electronic medical record (EMR) and the orgimzanon's dara |
warehose |
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e healthear :;:'Jrrn' and ensure MO qUAliny outcomey
rase AOE

caregiver E4T
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Workflow Example

i i d (EMR) system, an aler s
= +ranic medical recor :

Alerts Pt Pl['-ﬂ:r;“;| provider orders 3 new drug fara [':ah!:‘ ‘ih:l‘
! "Ig!":d“g:ri.m with another drug that elther the physician
interacts regat

i kin
has ordered previousty ar the patient is already taking
25 rd previously of

e nan fi i i ienl is due lor
F On a nursing unit, 3 nurse is rem inded that a patien
ninders

her dose of a particular medication at a prcsc_nhl:d time
N 30 DAR system. praviding l bility to
fithin a0 EMR system, providing (lll’k-lhl’?ugh c?p‘atr;ni: .
IR i Is relevant medical literature (often via ?n el :luaﬁnn
i y i nt patient si
I | seription service) pﬁhtnl__tinhe current p
H B hibiabinhioni )

iti for various
| Witkin an EMR system, physicians often ?Iat;eeor;:l;;;u e
| drugs of treatments (Creating order sgls is il
| populating orders into groups thal.euudrnulte i
effective togelher; rather thar_l having to p im:
| # physician may select an entire arder set.

i agement)
During an outpalient visil, ERM (evalualion and manag

| I
i Order sets

Autamatic

‘ billing codes

i illing via infor-
codes are aulomatically generated to iacnll_m: hg:nnng
tion that the caregiver leam annotates in the

Chaples 45.

Excellence in bata Wareh
and Analytics “Housing. Data Mining,
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.'ll'tll.l e to facilitage analyses, therehy Aiding ¢ Iln.llnllll:.l\\ Prosiess
improvement effoees Smalir ang (‘u:.mngh:m linua, LR nute thay

nro 1 data w,

etErpise data wartkhoyses LIty

Mhially provide o hamogenesys location fnr the gata
that I‘rlelugrneously resides |n
enterprive dara warehpuse typ

Your varigys intatmation wslemy,
transactii

itally lunttions is thgy 9312 Colleeted from the main
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- The way an
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the like) is copled over 1o

Al analyses and
1 attivities, Once in the daty warthouse, | serves a5 the
one-stop shopping (nr man agemen engineering LLTLTE Y

Operations reseaich STudies,

Eahibir 12,2 depicts a ypical hospital data wey rehouse. Dhata from vari.
DUS SOUTCS swstems are acquired and transferred t the
data integration |

tinn, tranforma

Because the data furmars within the
source systems an the lett of Exhibit 12

2 are often quite heteropenenun, the
ETL process transfisrms the dar

3 it homagencous data fields for case of
management and funher analysis., When dara-quality erron are encountered
dur’mg the extraction and transfrmation stages, action w aken to improve
the data quality within

the souree system, as opposed W within the

data
warchouse fisell, The actual data warchouse may be organized into logical
Eroups of data marts, A dara mare is 2 subset of
adana w,

the data that resides within

proupings. In this example,
arehause is made up of business, clinical, research, and external
I|~cnrhmarl\;i|]|;] dara marts.

archouse, aften organized into logical
the data w

The organization benefits from the dara warchouse by being able 1o
awcomplish a vanery

of data querics and multidimensional analyses and can
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s ""-!"W”Ld":: :rnrn the data warehouse are fed back inte wource
i F’“W‘“E:'L; portalt) to facilitate real time quality improvements,
"—““'"'L;:‘:;";nd Cunningham (2005, 115) note that

izali investments in HIT [all|s] shon
ks ":Ul‘d ::::si:‘p::l::“::a::.m; manage disease processes
=at I
:::‘n :::Ir:;!-lp:s'.a:run_::na'.we varigtion |n practice paiterns among physiclans, 1l..u
determme the #/Micacy of [ong-term health promotian programs, to _gauge "“. b re! "1.
of putsaurnng 1o other healtheate providers, o1, | some cases, 1o gain & true picture g
thelr pwn grganizations’ perfoimance in spite of the maunds of data avallable 1o do 0.
Irtereszingty, the HIT functionality [for 1he most part] currently exists to create these
rapatil tes. Homeuer, responsibillty for ensuring thal the HIT assets are used effee-
rwely ard eficently has primarily fallen on users who, in general, know lithe aboul
the systems or their full capatilities [beyond whal they need to know te nc:omp‘ll_ﬂl
trarsastiens within their responsibility), making it impossible to achieve full realization
Gl HiT benef1s. While some might call fer mere Lraining or for vendars ta make iﬂ?ﬂ""'i.‘
1BN Sytems exties to Lse (wkich centalnly Is beneficiall, organizotions connot aveid
investing in peaple, processes and capabilities that ore expressly focused on leverog-

ing enterprise-wide data, information end knowledge . . . if they want fo truly ochieve
and sustsin supesior clinical gnd business results.
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Summary

Medical knowledge i increasing at a rare

mpissible fur physiciang and care
gvers 1o compreliend and retain, Fun

hermare, physici
are ofien faced with Bimited vime o make climcal degis
informarion about their patients. The peactice of ke
attempts 1o swstemanically and deliberately take siepa
tan load on phwsicians and caregivers by
imfurmation that wruly marer in 2 given

Ans angd varegven,

to reduce the informa-
focusing, avtention on the daw and
situating, Enomledige management
alwo atempts o create organizational co

mpetendies that leverage the hordes
of data produced from myriad healtheare applications, He

altheare delivery
arganizations” knowledge management fod are

typically in twor key areas:
I Raking in knowledge inta clinical and administrative worktlows

2 Achieving, excellence in data w archousing, Jata mining, and dara
amalyncs

While qualiry in the delivery of healtheare has been hightighted as a
e problem within the US healthcare system, organizations can—at
least in part—ewercome such systemic problems by investing in pesuurees
focused on buwilding a knowledge-enabled organization, In fact, Garers JII'Id
Lazcraw (2012 supeest that healtheare arganizanons can evpect to enjoy
mereasing levels of competitive advantage to the extent that IJ'IW!' eimperAEe
their emplovees ar all levels with integrated information m drive organiza-
tanal performance improvement. | lealthcare arganizations are well served

) ledec ing core
10 imvest more resources focused on creating 3 knowledge enabling
fmpereney,
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;d.!rd._hu?dfﬂ [w;..:\:.! Miluutmfﬂh in partwular, ¢an eanily be 1[[@:&
o I::r:; ::t;“;’;i‘-ll.‘lll'-!';' Tlie ;l(LLT”n.l\' record facilitanes mare analyis il"
::1 :;r:nl‘r 1o make hener evidenee 1_-1«:.{ decastonm. \\"Ilui: lhl\m::'i;iﬁ:'::
Penchin, awacated with beter decivion mabang, it may "‘:" :'rn i ksl
me spent undentanding the data that are F-‘-'"‘mr'll' ! ‘“l l:‘“ . BRI
ity spend more time prepanng andd ponmg over repory a |

other taks,

As with comt identificatson, prwwd evaluation re,
pencfies asociated with the techniling, |
o unideresimating the met effceg of

Tres clear whernfication «f 11l
EMng by benefin can cleardy lead
|E4.'JII‘H||||F|J Jesbyrings
=, Pan, and Addle
ton (2002} argive thal many researg ey ke & sty . view ot henefing o
i i O, in
their term. HIT vadue, They argur thar one sherild coinsder organiesnony)
fimancial, and clinical benefins, ldennlying thee benefity huhl’Jh‘J-H' lhl'l

Fectly. A relanedd jsvuc with
h regard tr ben
cfirs is that they must be realized and oy necewan| i
¥
ar hypothetical. ¥ speculitrve, awamed,

Mast HIT projects have a pattern of Conts and benchity thar vaney iner the
proaduoet’s lifeeyale. Typically, conty are ey

eeslirees are espended to purcliae equipy
Conversely, the benefine or value 1o the oganizaton acorue OvET im

Understandine that eycle with eespect 1 e wtpamsanion®s rechno 'T\
jmpertant for making valid Lomparsons. Although the Cl0 or HIT ?inm
wion mdker My 0ot be as concerned wiy), the timing e 1 others 1 the
healtheare argamzition, the wming of (o ;

! . rred benefits and cosny cannot be
igroeed, o fact, considenng alicrmarives wih the same net comms and benefins,

ane should select that project with the dismbunon of conts shewed pwand

the future father tha that project withy e distrbution of benefin shewed
toward the present,

red early in a et aide o

ment, bire vl and rain auf

By the nature of HIT investments, uncertain

of hoth thelr couts and therr value or benelin. Despite leadentup™s hest

efforts, they may find that those evtimates are waccunte Fur e e, with
; ample,
the EHR, phwsicians may noe req

dily adupr the new technnlugies and swatenm
A planned. In these cases, the

vinns of developing and implementing the
system are the same, but the measured beneting are much lwer, (ne pever

avumes exceedingly high levels of ssoidance by the medical st (1 ph
ciatts dis nat adopt, the evaluaton of (he EFIR ment Ukely sppean unsatise
factory. Tov deal wath uncertainey, moat fook ot the estimates heing el and
develiop 3 best-case seemano and a wirst-case wenario, For evample, in the
EHR cxample, awume benefits waly R0 peecent of the medical seafl fu
partiapating. To test the best case, estimare benefin
cal stalf parncipation (hase evumate + 10 pervent).

¥ et regarding the evnmare

I
with %) pervent medy-

[ beat the womt case,
ewimate benelits with 70 percent medical sl participation (base evtimate

=L percent). This process i often called sty analvi 1f perfirming
a seminvity analyis viclds estimates that do not change the overall evalua
o of the technology, then confidence has been added o the decwon. 1 at
evireme values the overall evaluation of the technulogy changes, retuen o the
tramework and aswamptions 10 be certan they are accurate,

. Chapror 1y wir Valuw Angigais

Step 5:
Measure
Banefits

Step &:
Factor-ln

Litecyele and

Discounting

Step 1o
Deal with
Uncertainty
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Fath amewsmen®  needad fn thir ares High- profile fanlures oceyy
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i an order eniry (CPOE] viteny iy g,
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eeied :

st at {"alan Sanal

m cnemveft e d IRLGE .
pid s Chatt i3 The can
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il owaury 4 the 1m

e iy e fusil many :amfn. - h
- hie late |98, e Ley findingy nn Feawins fiae [winr evaluatingy
In the .

of techmdngy wggested why HIT ‘Jl_'-“: dut I""" l"lt"_‘-‘" "“"l"_'-""m these
wenuficant vementy. Fite much of the technulogy “:: selected flll'. the
:i.“m--n:, wich as heeping v warh the competition. ']Itll:. Ihcr: might
g m;d e adopt the iechnalogy thar the u_lrnprhtmn I8 using, ﬂlll
) E.jent reswn 1o implement LT system ar application.
Secvnil ke leilge, B, aril money profuled adequate evaluation. The
(103 and by o e managers pot gkt fave I'_':‘:n tonr busy to spend the
titie condinng evaluations to degermine value from the imvesiment, Thind,
i1 many casen, the rechnology in place was determined 1o be a poor decsion,
which might help n furare deciuons Pt lias uo impact om the onginal ded-
st gt foewand. This “water uriler the bridge™ argument might keep
Seaders whor are Lving i the past from [nvestigating prior filures sefouly
Glando and Shapieo 1948

Rclited 10 these items are the fallowing nwo fundsmental impedic
menty o mavmeadg T value:

qerud plivic : ;
e of this extreme farture is uncerrain, Faily,

plementation stage, although filuee of thyy
minl |.‘|"'I

mun

dline ot wil

1 Dscumenzation. The comprehiensive, reliable data on the climical or
Baines titcomes relited to the technology and the rrue, full e

gl with wheeting, purchang, implementing, hinng wail, resn
ifg safl, rdining wen. and s furth are difficulr aibtaim \\||I1.|4 t:!l’
'm'i rrF\lIl'l " takes dimee Jl TIHICY tie 'lf"l'rl'rllru' i the value i winy
urt ymcsinienis actually eviats, Mure n it e, cafin]

nfl"‘"’"”‘"ﬁ' i prr\cn'lnl it 1Ye newt MeCtim

the pazal yart

2, hm..,f,rmdm.'r. Even b dats have heen defined gl enllecied, the
cvanive narare of the influence of mamy LT imewments aroms fum
flomal areas i the srganization makes determinstom of value ditheuly
a1 best. Many syatemis Tave et dlircer and indirect cont and e
cffects gt aw ube portion of the urganeanon; thus, asserming valie
e 2 parncular imvestment i a magor undertabing.

Grandon and Tuck (1948 wentificd these fundamental chalicniees 1o
llectively aasinize valie from HIT imvestmenin. They developeil 3 maudel
of nformation ssters thar wparates applivation and fanction (wee | shibay
13.3) 2] suggests where mure nprons exalation might evive

Aseesing and ensaning value st the operationad waiemn level has the
greatet chiance ol success, lovestments 1o imprne admisings, i harpe, amil
pranster (ALYT] general ledger applications have a preater dune of dlearly
ki the teclmology change 0 a measurable outcome The well defimed
and limited wope uf such application reduces thie severiey ol the messuremen
challenges. Ourenmes 3t the operational level are genenlly chanaened s
intermediate compared with outcomes of the healtheare neganiedtion a a
whule. For esample, ADT outcomes might mclude tme w admit 3 pavient
o bed from the emergency department as an intermediate vurcome. This

Informatien Tunctien
Requirement Cliniesl [ Business
Ealernal systems Physiclan receuitment ) Legal aclions

and relention Cost containment

Contracting

hsence and lumever

—

Adminlstrative systems | Case mix
Incomplele chart | contiol
reparting Revenue siatistics
Care planning Wage and salary
Patient sehedullng planning

| Capital spending
Imventory conlral
Genetdl ledger
Accounts payabile

Operational syslems Admission, dischaige,
and transler

Consud reporting

SOUHCE, Gl and Dk | 1990 Aulipal with permmsa froin Sige |
Thasmaial (0sks, Cslilivrin

ik, srwsem,

" - Chapier 1y WIT Yilge LT m
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rion, mking theif impact me dilficuly to Guanify,

e e QEEAMTE :h.rn it is lews dlear than in operanonal stemy
A ..w:lcmt;nd u.-:- are atnburble to the new technology,
NETD, wytems are generally intermediate, as are the
for operationl applicanm, trat showild apply mure broadly iy
outcomes fir i For cuample, S¥stems dcu}:ﬂ:d o improve incomplere
Lve somewhat .;mnunblc aitcames, such 3 delinguen
peraiber impact becanse medical staff, nuring,
J accreditation preparation all bege

il 00 ad s3I E gwarems are less cleas in termy of
3 o 5 - . . .,
s i m intfluenee the cilicierney and eHectiveney of

A .
< of the quanifable clemeny

areds will
In admin
that euteemes, b

Oureomes e admnperatne

operamonal e
chart repueting an b
repuart FaTey This cutuosme has
ancillary systems, aod quahiry auarance an

conts o benefin from changes i this pulLeme,
Finally, imvesements applied 1o stratege planmng have the prearen

ifficutry wath respect to valae determination. All of the inputs used in these
§ -n::u s crmms funenonal, whach ierplies that data must be gathered from
o

divere wazts 3rn the (nsntutien and wften tram outnde of the instiution,
484 -

Outiomes are generally final from the peripestive of the J-.nhh.-_;r.‘- organi.
2a0un a8 2 wholc, thus, they are very difficult 1o mesure, _:m.l artribution
swars 3 challenge, For cuample, syatems o suppart phyvicun recniitment
might be expected 1o lead fo greater market share and improved r*hwc_u.n
rerention, However, many carernal Lactor mrtumif Lhess lmh.'r.lmnl, In..,i.ns
1o greater uncertanty wath respest tu the value of this npe of HIT wmvest-
ment. For caample, you might have imprened phivician recruitment by oper-
crisiung watem, However, vour market share and physician

ating a well fur
ar market and

tetention may suffer hecause 3 spesialn hospital moved into ¥
siphosed off key pln'muﬂl and avsesuated |ur'=fn|\_ The aurcomes are s

from the organiranons penpecmive.

Probably the best example of this e of challenge iv wath the intro-
duction of the FHK vrateey Smulre and Herner (2007 ) snntline the interre-
Inned nature of benclits and challenges the ENHR swatem facer. Recause FHR
is e 2 thing but 2 compreliensive steategy, it s ditficult o value. It s an
“orgariesinenal, cultural tamformatian presject that just happens to have a
technolugy componem™ 15malie and Berner 2007, 160, Examination of just
the benelins sevtion of an EHR viraregy desribed by these authoms reveals
honw imestment an this process spans thie organizatiom aml ereates difficultics
in finineial documentanon, | e descrprions in Fxhubit 13,4 by major benefit

Chapier 13: MIT Value Analysis m

—
Calegory Subcategory Description Example of Impart
Improve Improve effiriency of the clinical

| efficiency patient care—related processes

Access (o informatian

Getting information shen and
where i1 i needed
Organization of 1he data | Patient data emered ane lime

Claims processing By allowing the clinical datateg

— drive billing proressss

Improve Enables Individual provider pro-
monitaring files of perarmance as well as
2ggTegate prafiles

anrun elinical

Real time clinlcal decision 1
PrOCELLES | al decision suppert
| Quality Improvement | Clinical and Francial outeomes

can be more easily manitored
and linked

Ditease management |A_E;a!: data across patiznls

LR Smal ! Nerner (2007
Il:":r.:-tu u““!::a.n " T(2007) Reprassed wih permiuioe fiven Health Admumsiaratee

CATCREOY anil subsatcgory demonstrate that lrenefits are nit confined 1 1
sngle operational una.

Value Realization

The IT Govemance lnstinre (3006, 5 developed 3 multipart inidame 10
suppert TTIT value realization in response to a perverved need for “urganiza
tom to optimize the realivation of value™ Freim mvestmen (see L laprer &
for more hackgroand on HIT governance], The comprehensive (ramework
AWisS disery in measuning, manitoding, and masimizing reslized value from
HIT invesiments. Rather than a simple “coukbymik™ approach, this frame-
work emplovs a holistic approach e value realieation. While not fandamen.
tallv differcnr from the benefit—omt analysis amd womt-ellecriveneos Il'l.l!g‘lLl
methondulogion descrbed cardicr, this framewvek is more arruned to practicing
HIT leadership™s decision makin

The IT Governance Tnstitute approach starts by asking the following
four question, pincd orginally by Thorp (2003

EXHIBIT 13.4
Desenptions of
EHR Berefits by
Category: Dem-
ansiration ol
System Mature
ol EHR
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Tuv sewvmplish the invesment management aspedt ol obaining 2
retutn o HIT imvestment, the IT Gevernance Tnstitute propuses that the
wigdritdtion engage moan eight Alep prisess, I this framewerk, imple-
mernag the inLesment MARIEEMENT PIOCEs FEaUIres detailed mformation

pathenng, sveswment of beaefins, comts, anil roks; selecting the imvestmen
velile aid momptoring outeomes, This process is peared to the curpaeale
emronment, o opposed o the gosernment or wmial persrcve. Thes
cight sieps by the 1T Gonernance Inatitute ( 2006) are mlined in Exhilst
135 and derailed in the ful

EXHIBIT 11.5
Steps in Information Technology Business Case ODevelopment
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wealtheare M

Step 1t pullding the Fact Shut:
[he it step ; 5
making the appropIate
den 3 manked foem
b ooredrnd

ather 21l of the information relevane fue
s decinion. The 1T Governarice Dot

a the i‘““‘“ e

HIT Iurwir -
it ullecting the pecosary data, hut our evpetience
o wolled g

o should implement 2 collection firm tha

reanmert, The koy point that ro category of Informanion
works in Cl'l\ll": n. g faltowing categonics need to be awem.
‘ILH‘:;‘::.-:WI-.: lr;-nmrt‘s cqunalent terms ar gven in parcithescs)
pled §

v
h_-.#mt that €

Sa——— T LTI The investmcnt must e consivtent with
o emmatepy (e Chapter 51, current HIT manape-

acumerted buunos
ok 1nd giernment regulatory constrann (current amd

mert pun.!l(i.‘i.

anicpared) .
The invement must delwer an organizational need

4 final putcomes. These outcomes need 1o

Nuumsd @bl
1o schueve intermidiate am
e dowumented and measurabie.

Fimanaal bemefine Ingat for financial benehts should dowumenr cost :
AVINg, PEVT U crhancements, capaan Svnlume provath, and nsk miti-
an;h [ the Imostment deshion These include the tanpble m
enhancements OF it reducmonas in uluul._ Gperatianmy, or k.
14l benctinn) Asin the benefil-wmt awsew-

mue

Iudivees benefits | Nemfindng
ment, sume benefins are o eastly quantificd in finanaal terms but

miint be seraly conudered nonethelen
Coir i Resrezs and expendionrr) All categones of equiprment, hiimean
comwitants, and swther rewuroes necesary for the

resrces, wupplien,
IIET imvestment st be documented

Senntarry Rkl Alrernames thar quantify the ek in the inveament

st e idemtified. Undenmanding the best case and woist-case scenar
jo fior the investment helps the orpanizanion wlect an umcstment that

meers it flerance T mk,

Midel [Avwmiptivns awd coniteaintsl, Unidertanding how the HIT
imvestment accomplishes the devired outcomes, with sssnsctated benefins
and womin, hielps g determine the reasonablenes of the sulwequent

analyses. The logic of thie ensparical claima fior outcomes, Benefits, amid

e

comty depends cruoally on the asmm i I.‘l|1|\|ln.l.'||. These must be
artaculated o learly

Step 2: Alignmen Analysls

Imvestment altcrnanies sbvwed, necessiaaring deciann making. The sclected
tption needs 10 optiruze ner benefits from 1lie scrce resources available.
Alignment kel v enwure thar the 1T related investmenis support the

organization’s strategic husiness objectives. This rught include dircet conm
Tautieent 1o the objectives ol the current urganszanon or w the hrosder ssrem
ar contnbaton 1o a future vasion for the orgameanon The investment must
alyo e commtent withi existing entorpnise architesrure Avurming that this
sicluteciure hay been sclected 20 3 guideline 1o schiove the current Lo,
each smvestment must be chimen carchully so as ot w meve away froim that
guideline.

Step 3: Financial Benefils Analysis

To gain acceptance in the healthcare corparate emvronment, HIT invest-
menes must puss conventional financial anayvus constraint. Discounnng
of finanoal benefies and costa v an exsenial techmgue. The fimal decison
requires the project tu have 2 positive discounted net value | punitive net pre-
ent value oe NIV and pethaps have lever 8% tian ahernane VTS TIC TS
o thar the organization selects the best inveatment

Step 4: Nonfinancial Benefits Analysis

The nonfinancal aspects of business provesses must 4l be enmsidired, expe
cially in notfor-profit healtheare organizations. Bullding postive relstions
with comstiniencies extermal to the HIT function may create value fe the
organization. Alternatvely, negative relations can ._tn-nm- salue. Consiler
stion of the external or indieect elbecus of the imestment sy ol flly offer

pesir financidl consdenations but may inflience a dectsion that is otherwie
chimse,

Step 5: Risk Analysis

Norevery nnganmzaton telerates risk in e samie way, and not all invesement
oppertumities vy the same naks, Asewing and J‘l‘\_l.”'l'l‘l“lﬂﬁ these riska in
wutsoniey, fimancil lsenchits, amd resource use or vonts are itegral steps in
the value sssessnncnt process ol delnery risk and benehin ik are inher-
ent i any HIT snvestment. COne st ask of the nneviment delivers on the
amtiipated business prisesses, luman resouirees, teshinology, and amaniza
trial changes being proposed. Dikewise, the outcomes and financial benefits
e may mid, in facr, ocenr Tnowimpde tenms, the HIT investment may
moE pertorm anv promised, The 1T Gvernanee Tstiitite (2008) provide
iy cxamples of both delivery and benefits riska

Step & Oplimizing Risk and Return

As staved in Chaper 11, the program plinnang oihice ll'hlrlfu'lnl manage-
ment edlioe | st dasess and revies the T investment F‘!l"]"lhli in the
sonrent of other applications and ol busnes reeds. The key i thar all
Propanaly have the same sets of inboreaton aollected and I'!'Plﬂhl and that
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b successfil. Full implemen-
Fihe entire projecr conddd be

oof the nrEamranon; tha
v Iraders and emiplemme
resistance and presents e aress meee Iekely 1
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Trv i lome thas discussion,
s sred that the methods fur realizing HIT &
impfement, As Jolhnsion, Pan, and AL ey (2002 tllp.[.'.ﬂl.l”l
et dociuicrms ¢nntinie fro rely nn *arecedite, inference, and opinion” rather
than eviidestve. They srgue thut TIT leadenbip must suppert 3 camprehen

lie wing existing Jara Torwand that end, Bdtes and
= 1o fiollon fur effecrive

3 numher of investigators and thiught leaden
atie are often difficult o
T invest-

wvg gueweudiiceil i
o 1 2H1F) prigeese the "len commandments
chimeal decaon wppeort Whaile \.pu.':;ricj_'h terested (nm
based medicine 3 realite, these enmmamdments alss cnhawe
ieatinn, Four of the ten commandmients ste particulaely imporeant for HIT

aking evidende:
1T value real

value amd are av fiellosws | Bares er al, 2H13);

For awpre phat speed i eveeytfung. Prnddess will nor aecepe a sestem thas
dis padt Pespornd gquickly 1o their inguinies. Syatem devign For rapid
ACCEW AppTaAn 10 be essenrial foe informanion rechddosy cffecmveness,
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HIT Value Findings

Impact of Specific HIT Investments on Patients
Many srusdies have been comducted on specific HIT investment salue reeog-
i, and in this sectaon we fearure three seadics that illustraze this proscess.
A commion .lu_-l acreriste of thes suiies o that they tend b repuorn oty nar
rovw analyses eif the efleers of HITT imvestments. The desire for academic rigor
reatltn im sualn narrow soipe. T manzgers necd Brooayder o Jhuuun; 1
make decisians for the orpanization; (herefisee, mwao siditional studics repaset
organizanonal valie of HIT anvestinent

The firse stuiy, W T illestad and collesgues (20081, presented a
natial simlation of the potential cose savings from HIET invesiments—
specifically, adoption of an electronic medical record | EMIL, Ealuble 136,
fiom the Hillessad and colleagues stindy, siggested thar in the nese yeem,
st iy eotal as el as 82103 billion per year (vear 51 pie of wlieh
was dlerved from inpatient care than feam oupatiem care. e aleypinn
reached the anricipated 90 percent, savings coulil amount t nore thae 577
hillion per vear [apaim, more of this svings was derivad from inpaticm care)
The savings i mpanient care came from reductions 1 lemgth of stay folliwed
st g nme. O the onepanent side, mose o the wvin g

|'_1-' el bk
came from teduced Aappropriate drug ase.

T addivien 1o thwse cost savings, herefies or value feom HIET mvest-
""_fl'lll were denved feom improved patient safery and health ourcemes,
Hillestad and colleagnes [ 2005 evtimated that the safen Benchits ot CTMOE
WEre seen ar e matiomal level for both mpatient and ooipatient care. Inpa-
Henp care A [rl.'||]||ng_ from an eatmared M0 HD sobverse 1|l|||.'. cvents
IADES) eliminared amouneed 1o 81 billion per vear once lully implemented,
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Ourpaticnt care wvingy fossleng, from an estimated o nu!ill‘unt:ff}
soided amenied fo §3 8 Inllom per year, [ both scttings, the
the stady parmcpant were ehder than age 65, thus ihe rmdmp:;]p;rl:,:
Y grmeralisable b other parnapant. Festherly and u-ll::p:_:-. 12 :_n.»,.-
foard that EMR lencfin were largely indireer and came from sor
imprmements aad reductony in medical mishaps. ) |
Near tern prevennive care can benefit from HIT inforventinn s Wil
That widy generated exnmates for T L300Raten. IdOErams {influrniea and
preumesereal vacoinarsns | and three MIECIIE PrOEFams { Prreast l:.l!"“'fu
cervcal cancer, and <olorccral cancer wreenings) The findings were highly
(o=t from g beali b carenme pempectng 4m|..]:p-cn.1t||. easily on 1“”@'
tisits fegardimg current compliance rates in the defined populaoen, compli
e rates fur che spewific Vicomannn and wIeening POETATS, _,_ﬂ._l_ {ﬂ.I“-
Takizg 1he midprant of the esrimared efleats, pntumnu-uﬂ vaccinanion
fevaled in 2 e b reduction of 2| 100 destt per year ( 13,000 to 27,000

335 " 1 al
=43 mullion median hed daya climmated (13 millon o 3.0 millin).

Chapter 19 HIT Value Analysis ﬂ

L0 median workdavs vestored | (0000 16 2000001 Thew effects
camc b 4 pProgram cost of abour $90 million per vear. Ar the same nme,
however, the prigram generated median financial benefits estimated ar 5750
million per year (S50 mullion to ST billion)

The second stuidy, by Mesilern and calleagues 12005 |, examined the
e of an EHR and phasician ke tme wath patenn. The study broke
rime dow ineo 3 number uf key componen so that the rotal time and con.
pribuneg factors ooany ome change could be examined, Overall, Megifern
and colleagues found so ditference i mme spenat i direcr care, indieect care
(reading, writing, or other acevities), adminmtanve Jcmaties, or mocells-
neaus activities, From 3 value perpective, tiis is only one small contideration
bt an impartant element with regard to physican aceeptance of the EMEB
Penfern and colleagues recommeaded thar future imestigaons examine
the impact of the EMR on noachne toe spent

The chind study, by Prosant and colleagues (2005}, invohed 3 com-
prehensive roaew of research examining plywaan and nune disumentation
e 3 a result of implemenration of an EHR. Generally, Pomant and col-
[eagues reported that nesther bedside mor central nurang seation use of FHR
reduced nuning dicumentation time by more than 20 percent. Phyaician
documentation time ncreased by 17 percent for bedside technology and by
mowe than 200 percent for central nursing station terminals. This analvis of
ume impast rased wome significant questinons regarding watem impacy. This
srudy did not examune the cose af the FITR or the dircct cont impact.

Conustent with the asseruon thar HIT leaderhip must reach out 1o
the entiee organization in its effores o invesr ia HIT, studies are now being

pubished thar anew the value of HIT investments in terms ol thew impact
on the organization as 3 whole

Impact of HIT Investments on Organizations

lasiti and colleagues 12005 ) demonstrare that HET maren a least i mid
sire firm Their research dies nor measure 1he impact of any specilic tech

oy intervention or even overall dollas spent, It wses an mdes of whar
L aerually dues fisr 3 Dusiness™ to mcasure impact. Tamits and cinllesgiies
ereated an 1T soorecard 1o avew HIT capability in the funcronad sress of
‘Jll"frhlll:hng. finance, operanions, empesered profesionals, and informa

ton technedogy infrastracture. They found thar grearer capabiln gercrates
Busigiens prowess swalabilry, which enables firns o ses the fiollinamg:

* Improne process knowledge and stamdandization

Streamling Lperatinm, :|Irm‘ing the firm o grow withour expamding
thie latior furce
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Finnda. Ther Fadings suggest that everall and opery.
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Summary

HIT sl adhere o core Tl .ln that contest, the dm
anms regandeng how much and what npes of HIT rosources an organizarion
s -.Iu:uld all wnder a valuamon paradigm Finding value i any hc.d:h._;m-
imement has proven to be 3 challenge, howevee, because data collection,
metheslology, and appheation mabe the uwe of evidence-baved m_lr_up‘:m:
difficult Breame of 1he somplexiy of the problem and the lack of compre-
lemuwe data, hesltheare evecutnes have lirgely been fouced o make decision
et HIT imsesaments an the basis of ciipaory evidence at best and ikcasivn-
Ally on the basjs of istncr or hipe 30 wont As g resulr, HIT may fall short
in helping to address the probhtemy plaguing heahlware,

The inedian hovpiral spent at feast $6,300 per bed on HIT i 2000,
Fevan 2 HIT leadenhip perpective, however, HIT is essennal for the pa
ot of B quabine care in roday™s enviromment, so they must Lice the
including

s toiment i M Many factors make such decisions difficult
the waling of infimation technlogy and the systems natire af information
technilogy, Foe enample, teshnodagy asquiition i et an all-or-nothing
propstion; quest e il wale, swope, application, integration, and tining are
minhed. The wterdependence of pronidens in a liealtheare “ystem” com:
phestes the decasion lerther. Healthesre delivery organizations implement

Imetnperable FHRs 1 enable thie evchange of information scrony venses
while

I hang on value creation
Farly voderee frum HIT ivestment studes indicares 1hat FHRs,

T chinica! decivion sappore systeme, anid 3 host of other technaoligies bve
the peadenswl Imipe

el Deen ideeified
Furthermire,

e care and contain of Jovwer costa, [ limever, \'illu‘b'“
aind the pamential benelity may e lew than estimated.
\ o all FT leaders are ver fully behind HIT implementa®
tien Prewiders will come 1 expect electnmie information cachange 15 tHeY

Chapter 43: HIT Yalue Analysls m

jncreasingly wark in teamis that require 3 real time enchange ol information.
The incentives offered by the HITFCH Act are imended 1o enourage wide-
spread adoption of TITE and other HIT technalingey, but impedimenty seill
cxint. The 2012 HIMSS survey data suggested that many HIT leaden face
parriers and remain relucant 1o Leabitnng or implemenning an HIE.
Tsiness deasions faced by the ClO—und indirectly by the € FO
anid Bwpard— vome dowii 1o a challenge of deciding amaong n-m;.\cnng alter-
patives, lealing to the evaluation challenge. The questions that must be
pked are whether the HIT investment increases or decreases orgiisational
outcames, and whether it incroases or decreases costs 1o the

Fernoimings have trameworks for At in |ijn5 these decr
penefit-cost analvees, cost-effecovencss analyses, and comr-uriliry analvies
Further, buviness modely suggest & similar evaluation prwess for vatue eeal
jranion that consists af Cong eprualizing, capunng, ,1||..|.|l\-.'i||!g, anad reparing
detailed financial and nonfinandal information. In addition, the 1T Guner-
mance [nstitare (20067 has uiL'n.-L-lu;uul a derailed value -realization prrowess thar
can sfirect HIT leadenbip o achieve tiar parals

A numiber of challenges hinder the efforts v masimize the value of
HIT investmenss, induding lack of proper, detailed documentation of key
information and conveprual problems of awigning benefits and coson 1o J
parvicular pmvestment These mvestments garmer benefity from and e
conts throughour 1he arganization, flis pomang problens nl'nugnuwl]t o
uringuely evaluate the net effeat of any single imvestment. These ¢ffects are
niw estending even outside of the conlines of the traditional organizational
entiry. Olvaiving that dara and geveranng rehable evtimates of met value are
problematic st best.

Web Resources

A number of organizations (through their websites) proside more wforma-
o on the topacs disussed i thiv chaprer:

* Blue Cross amd Hue Shivkd™s Technology Evaluation Center
T b, com/betterknes ledge /ree/) and Univeruty HealthSysem
Comuisrtivm (www by cdu ), Thess sebnites provide inbormution un
€o

nalvaes for hiealthcare rechmdigics
Ceneer for Information Teclineliny 1:1||rn|li;‘- (www it o) This
rrention evaluations

welnite pronides speaific HET i
Centers for Psgase Comtrnl and Presention’s Health Helued Qual:
ol Lite (wwwecde 1::1\l;’llr|'|ll|/i”l‘“-l"""I' Thia ieebuice ke

queahity ol life measurements

e
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hash '|.: cvaluatiin problem foed by THIT investment decision

. “'1“1:“ : I'I‘Wu'l-\ fusc thie e in Falubit 132 help m undentanding
rmalent Vo

n

“hlem! S
[:.1 i‘;‘ . a0t incrve enamples of all af the celts in Exbabin 13 2
Why ol e o

-

and curfzrast henefit-<ont, ot cifectiveness, and cost-urility
Coumpare L £ "
anatises, Which do you prefer, and why? .
Rl 1lm.l sz the cight stepian condumng benefil—cimt analesis,
A5 -
cmit-efccmvene anabis, of € wi-unlity analyss, .
What s value reatization? [n what waes is it similar tov and different

=

{ hrngies?
from coname evaladtion ree ) :
10, Explain the four questisas propescd by the IT Gonermance Insninute,
andd eplan why they are important o e
11 Diemcribe how the namee of the HIT imvestment application affecrs t
quatiy and natwre of the valiee determination

Adann, L, E Movmb, & Pal, N Snuger, B

Agarwal, R and V. Kambamurrhye

Apgency for Healthaare Revcarch and Qinaliey IAITREZY 2008, AFILD Ar

AL VEldad, ML, 1 Friedin, 1. Kevieraon, |

Amencan College uf Hleslhe are Frecutives | ACTIE | 2008, =

Amencan Hospiral Avosi

Amencan Medical Association | AMAL 2006, Prelin

REFERENCES

Thomman, and P Tomuszewscr 200
“Healtheare 2005 Win-Win or Time-limet A Purtrai aml & Parhy mo S
censtul Transfemation " 1BA Glybat Buniness Servicen, TAM Trstitote for
Tusiness Value . Accessed fann v A, J0R waw ol
AAwset /D4 ] Lealthica e 200§ W

b o S tela S ier
nowan_or b lime ™

W2 =Prinsiples amd Mowdets foor Orpanarne the
IT Fuimon ™ \fJ§ Cwarterly Executire 1 117 - 16

hwes, Flee

tronile Newslerrer "uhlivhed Octiber 14, 2005, Twue BIKL. by archine

ahirg o Snews fenews Senews 1K1 him

- 2004 Scaretary Ansonees New Health [nformanon Technulogy Straegc
Framework ™ Pablished [y, wuw ahng o Labsoun Mints asne i

Waten, | Aguilir Susedra, and
“Natural Langusge Procening fur the Developerent of &
Climeal e gty & Validanon Stady in Ineaducial Papillary Sucinom Seo
iin = The C{ffciad Jawrmal of the Fnternanonal Hipari Pancreate Rilvery

w 12 (101} 688-w5

. Scliminds. 3040

Ay

Amaravaknl

ALI007, "Managing Information Privacy & Sevuriny in Hieslib sre:
Serving Seandands i leabheare Informarion,* THIMSS Prvacy and Secunn
Towlkit Tublined Jamuary 1, www Wit g fovtent Ml C R Tl
Aversinf AT NN Senting_Standands i Mealtheare_Dufssematiin padf

o B Blealithyare ®
Pashey wiatement Approved by the Boand of Ganermir ol the Amer ai 4ol
lege of Healthoare v

Saceens ofm.

e, Mimomber L 200K wam aclic ur polivy

o (ATIAT 2000 =Dheraited Sammary of 2000 Health
Care Heform Legaslatiom ™ Legmlarme Advwsory, gl 19 Clueage ALY

= M7, Cantirnseed Drapecre: Hopeeal L of Mafiermateos Trolmadirs © i ga

Ameriean Hosplial Assaiation

rx Heperr wn the Amirrcan
Medival dociotion Bnatiatiee o Tramsirm Medvoal Fduaaties Acevsed Tone
TH,O2007. www ama asnoorgSamal/ pubSuplosd Smm 3T R
ll

Aretlan Mational Standasds Dnstiure (ANS]T 05 =New leililcare Tt

Techmilugy Standanily Tanel Formed Under Costract e IS Newa

Scanned with CamScanner

363




oy W ArsE oo ews_prinkslic ataipg

|IH|"-"‘1‘ (RN 5 5t
= g arm ol = 1 05

: panlardr. 2006, “Health Care Spend-
FOD Countries ™ Fralrb Ay

and Tushoamons P
s s gl mernds .
. B Froescr, R fehins e

Anderwa. G chpopy n O

ang and Ve

253, 81931
Anicrea, I, and 11 Tem 2007
by x Anahwe
L Nrm:::.;m..—. AafoRyses/ 9981/ Capaciny Management uf
Sy .;‘;ET‘ lsmu#‘_r"llmﬁt_\mhm e
xR et o 1347, Wo Lty
| Io0]. Cas Lam

ke gk Bragiidannn
e, DN P .!d::‘:mmlu arad 11 Anrhuny 2012, = Medscamon Admuniy.-
Begu A B S 4 Health Lnformazon Technologts & Natmal Srudy of

T Qu.lh"!. J,m___.; of the Ameriaan Mrdun! Informana Anacanes 19:
L

ol Tnfermanan T

=Capasn lymagement of Computer Rewnireey
= JSACA Accsal May 4 Weww iaca o

Rarnn,

1% Hempatals.
Anil&T J

Applicd Heatth lnI:-Tr.'nqdl -:.-:E;;Lm oo i
and Commpetrnsics ll..mm_gl
) S - & Seandards for Duberes Perfiwmanne

Ame. D nd L Fopch 200 T"-""i"rr':: dical Amucosnen 300 210-12
Measaren 'f""‘"'!f-'-*" ,lnr‘HI'JR.. [ o

Agroew, K 1983 ~Uniertunn and the Wells
an Formemu Perioe 32 %4174

Axh, D | Hentey, and I Ubel 2003 “Hire
- ‘:I" - f'”‘?fs s 1 Cammphbell, and R 1L Dhkara,

ash, L%, 0 E S b G T, Ko Guappone, I : )

3™ ~The Fatent and {empestane ol I muntonded Camseqquenae hhr::

o Computcrred Prinsder Dopder B ™ Jowemal of the American Madis

Jmfematicn Aapezarion L4 (41 415-23

€ 1.k D MHoenberger, and 1. F. Shrnerting, 2000, =Manapng Informanee

Bevrnes A Srudy of Ten Healthiare Organieznions.” Jowenal of Healthear

Managemomr 45 140 2]9-3%.

autin, € 1,1 M. Trimm, and P8 Soborak, 1995 =Information Sywems 3nd
Seestrpx Management ™ Moalth Care Managoment Reroew 20003 26-33

Avamin, | 4008 Weneran, B € Sehender, 1 A Cmburgg, and A M. :"-“h“’.f-
20 *Uaemer Heahh Seeds of Ummvared Adules 0 the United Mt
owrmatl of the Amercam Medizal Avocarion 184 (161 20668

Babosch, 1A 200 *Solueg the Tntoreperataling Piasle: & Guide 1o I1ata Irner
chumge Letween [Dosperals and Mlasicun Practies,” fournal of Mediral Prac
fer Mamgparment 24 6 37278 ]

Bauher, b and & Chundrs 2004 =Medicase Spending, the Thyscian Winkforees
s Benefcianes” Quibity o Care.~ Health Affisr, Accewed June 20, 2012
birp £ comtent healibafaie org Aooment fearly £ 200 lfﬂ-lfﬂ?ﬂ'hh‘ﬁ“'
184 sbumy

A e, nod =IT Lesder: Macro Rules

re Ecomamicy of Medual Care™ Amim-

Physecans React to Comt-Eflective-

Auvrm,

Erfererces

Tarest, B 2007 “Chiabry Imprmemen with an Blrvzrome Tleaith Recoed Achiey

able, but Mot Alvomatc.” Anmals of Intermal Medicine 14 549.51
Rashals, 1, snd | Tuw. 2003, 77 Exrcstivey Cuide 1a f..r'..-_,..m.. ]',).....;.,
Habsehen, NI fohn Wiy and Son S
Baies, IV W, G ] Kuperman, § Wang, T, Crandhi_
T Eharasani, M, Tanasievac, and B, Maddicim
for Effectve Clinical Decusan Suppor:
Hawd Medicne & Realin ™

A Kinler, L Vedk, € Sparr,
2003 *Ten Comemandmets
Malung the Practice of Evidene-

lomrmal of de Amcrican Medical Infermana
Avocraram |1} (6 323-30.

Bares. 10, Lo Leapre, 13 Cullen, N Laird, 11

: evenen, ). Teich, . Busdich, M Mk,
8. Keclield, 1. Shea, M, Vander Vi ' = £

; . et and I Seger, 1998 =Effec ai Casmy
puterised Mhysician Order Entry and 3 Tram Inerry

Senouy Medication Frroan ™ Jorurnal

(151 1311-16,
T, M 2003 Lowiking, a1

Health Affaser \Web

et o Privention ol
of the Amerian Medical Anocurs TR0

the U S Hralthcare Sywem isy the Eear View Marpor =

Exclusves. Mublihed Nemember 16 hrmp  feosnpeme

hr.l]ﬂIJJl:.ir\.urﬂ/l'lllf'lﬂnltl1lfa|hrrlu1 ShithaTws S44v .

Peeler. G W 2001, =The Cruwal Rasle of Standardy =
125 98-104

fell, K. 2002 =From the Chair

HMealthoare frfirmario |8

Fralusting HIT Beyond 1111 Cernficanon, =
Fieceramic Health Kevord Fnformation and N,

ews. Tublished Newember 19

Acoessed Al 7, 2003, hiep:/ fehrdecinons « oy

Berner, B, and 1. La lande, 2007, “Overview of Clinical Decivian Support Ses
tew” In Clinsead Phrcioan Smppues Swreims, Ind ed, edited by E. lerne.
New York; Springer.

flerner, B2 5., T, K. Houwon, M. N Wav, 10 Albwens, G R Heudelserr, W, W, Cha
thain, [ L Kennedy, G, 1 Gelanadon, I A Moo, ML A Ceavitonrd, amd L 1D
Maivak 200, = Impronang Ambulatiry Frewnbing Safery with o Handbeld
Decisinmn Support Satem: A Randomized Comtralled Tegl Jorvemal ot the
Amervian Medveal fnformatior Avucyarun 13 (2)- 171-79

Higalie, I, I Copeland, 3nd 1! Kecbley 2001 ="m 0K You're 0K Tz Will
We e Al ight!™ Delnitie Review Y Aciesed Devember 14 TS
lupress com arindes fom okovoure ok burwill we-te-all might imnos stions
im addressing Bealth care: reform,/Zend -0

Mlack, A, 1 €Car, €. Paglan, C Amandan, K Ceesswell, T Naiken, I S Kinvery,
. Prowier, A Majeed, and A Sheih 2000, =The Tmpact of eflealth on the
Qualiry andd Safery wl Heally Care: A Symenang Overoew. ™ Flas Widiome
LERR N ITIEY N

Huncher, B 2005, ~Innnative Programy in Telemedicing.™ Telomedwine smd
e Mol 10 {2): 11623

Mineein, B 2013 =IT Cunernznce: Dureavcratic L wam v sinews Exabler! Busde
news Technolagy Strategies.™ Faeewrree Updase 150000 1-3,

Scanned with CamScanner




