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Expendnurgs by hospnals in the Unitgd States for

medical infor rmatlon systems and €omputer gon-

" trolled _equipmerit have been pro;ccted to rise over °

- the next decadeto a level of $2 billion ; per year. The
pubhc interest demands that this investment result -
in benefits that justify its cost. Rapld' advances in
‘computer technolc')gy offer exciting potential to sig-
mﬁcantly impact on management, and information’
processing which now accounts for as much as one
thivd of the cost of inpatient care. Yet, the complex-
ity of this technology and the lack’of, relevant train- ,

" ing in this field of 'hqsﬁital management have led

' too often to disappointing experiencés and little re-
turn on the investment of health care dollars. Like-
wise, health planrers who are mandated ‘to carry

. out Certificate-of-Need review for hospital capital
expendlture,s are faced with “the same difficul-
.ties—lack of specialized e¢xperience in a complex
and rapidly advancing science. This’document does
.ot évaluate specific commercial information sys- -
tems.’ Its intent is to provide a mechanism for asking
relevant and constructive question$ pertaining to
the assessment of any system. It attemptsnot onlyto -
provide a tool for evaludting hospital propdsals, but
also.to encourage the health planner and hospital to
work together in developing a sound medical infor-
mation system plan.

~

Gerald Rosenthal, Ph.D.
Director

May 1981

Aruitoxt provided by Eic:
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Preface v .

Technology has.invadéd health care in our time.
Today, a hospital without machines woild seem

" quaint. Yet, all too often technology has contri-
N Faced with this plethora of computer technology,

buted higher costs and only quéestionable benefits.
To that end, health pranm’ng policy has increasingly
extended its focus beyond capacnty to technology. |

" Most hospital technology’ is clinically onented
CAT scanners, automated chemistry analysis, mon-
itoring systems, dmlysns machines . . . An 1mpo

tant subset of hospltal technology, howeyer is ‘the -

application o modern computer- comm!umcanon
technology to thé operatlon of the hospital. Borrow-
ing the economic arguments of Martin Feldstein,
this author has argued elsewhere (Medical Iriforma-
tion System Aspen, 1977) that medical information
systems are, or at least can be, an example of cost
lowering techno}ogy rather than simply one more
. cause of escalating hospital bills.

* The origlns of this technology in hospitals can be
traced %o the early sixties. Introduction of compre-
hensnve sophisticated -systems did not occur, how-
ever, until the following decade. The National Cen-
ter for Health Services Researéhiinitiated its support
of landmark evaluation research by Battelle at El
Camino Hospital in 1971, leading to a series of re-
ports culminating in 1979. While the incentive
structure in which hospitals operate complicated in-
terpretation it is clear that thlS research demon-
strated both patient care gains and productivity
gains.

The Battelle studies were directed at a sophisti-
cated pHysician/nurse oriented comprehensive sys-
tem. Méanwhile, other hospitals were installing a

variety of less sophisticated hospltal -wide systems‘

and also a number of specialized departmgntal sys-
tems (busmess office, laboratory, etc.). Approaches
to these systems ranged from “dosit-yourself” devel-
" opment starting with a computer and a b;ogr’am-
ming manual to subseribing to systems operated

from centralized|computers supportmg hundreds of

hospitals. thﬂe r no independent evaluation, has
been done on mog t of these systems and approaches.

hospital executives and health-planners are placed

,.in"an uncomfortab\e decision making role~ Under

the National Health' Flannmg and Resources Devel-

opment Act of 1974'(Public Eaw 95- 641) formal

review and approval by health systems agencies and

state health plannmg a?d development_ agencies are'

mandated. ¢ PO
Thus, the purpose of the work reported. here is to
synthesize the research’ and experience of the Jlast

two_decades into a useful form for use by non-tech-

mcally trained people who also lack the tinie or the -

motivation to indeperidently research this field, yet
who must make decisions affeqtlr?g the qua]nty and
cost of health care. Our goal has not been prepara-
tion-of a formal, review aper, but rather a read-
able, decision- inaker oriented summary. The extent
to which we’have athiewd our purpose will be s seen
only in the degree to wh}ch computer:communica-
tions contributes to better,’ cheaper hospital care in
the future, - -
- This work has been supportéd by Grant Number
ROS3 HS 03347 awarded by the National Center for
Health Services Research. The author is particular-
ly indebted to James Ullom of that organization for
his counsel and assistance.

Special ackmowledgment must also be given the

many Health Systems Agencies who have generopsly

shared their procedures and newsletters; and pro-
vided copies of relevant CON applications.., '

Hopefully, this book will prove sufﬁcxenﬂ useful
to them to repay them for their efforts.  ~

. ‘ Melville H. Hadge

~
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Purpose—The National Health Planning and Re-
sources ' Development Act ‘of 1974 (Public Law,
93-641) created a review process for capital ex-
penditures by hospitals. Beyond consideration of
proposed capacity expansion, this review process,
knawn as Certificate-of-Need (CON), extends also
to the acqunsiuon of hospntal systems and equip-
ment.

Under Grant R03 HS 03547 1 awarded by the
National Center for Health Sefvices Research, an
mqulry has been made into,the CON process as it
relates to medlcal information systems and a.book
"has been wrltten for use by both hospital execuatives
. preparing CO’N applications and health planners
" reviewing such “applications. The objectjve of this

boolms better decisiopnmaking.in the acquisition of -

. medlcal information systems by hospitals consxsient
. wnth the criteria estabhsTned in f I‘f’93 64‘1 & |
, Background —Prior to the ,enactment of P.L.
93-641, capital expenditures b)" hospitals.were sub-
ject to review under Section 1122 of the -1972
Amendment to the Social Segurity Act. Lack of ade-
quate sanctions under the earlierlaw led to the
cteation of the CON process. P=L. 93-641 created a

review process by regional Health Systems Agencies '

(HSA’s) and State Health Planning and Develop-
ment Agencnes (SHPDA's). Under‘enabling regula-
tions issued by HEW, review by thege agencies is
manda&ory for acquisition of any medical informa-
tion system with a capital cost in excess of $150,000
regardless of the method of acquisition (purchase,
. lease, rental, donation, etc.)

Six regulatory criteria are potentially relevant to

medical information systems: =

1. The:relationship of the system.td the long range
devgjbpment plan (if any) of the hospital.

the National Center for Health Services Research.
A} ‘- . . .
EKC | C

et Provided by ERC

. ’I‘hu work-has been supported by Grant No. R03 HS-08347 awarded by

has for such services.

" 8. The availability of, less costly or more. effective
alternatives. ¥

- 4. The immediate and long-term financial feasibil-
lty of the proposal as well as the probable i impact
on' the costs and charges for providing health
services by the hospital.

he avallablllty of resources (mcludmg health

»ma anagement personnel, and .funds
for capltal anfd eperating needs) and the avail-,
abnhty of alterniytive uses for such resources. -

6. 'The special needs and circumstances of biomedi-
cal and- behavioral research projects which are
-designed to meet a national need. .

5 leen this regulatory requirement, a need existed
to review how effectively the review’ progess was
i functlonmg for’ acqulgmq;) of medical information

systems and to provide guidelines to decision rnakers

to improve the process. »,

N L = ) t
) R .

s

Findings— All 204 HSA's identified in the Septem-

ber 1978 directory were contacted. 116 HSA's re-*

2. The need that the hospital’s patient populauon ’

sponded, énablmg 74 medical information systems -

to be identified. The foll}mmg findings were made:

1. About 10 medical information system CON ap-
_ plications are-méade each month throughout the
* United.Statés. . !

2, Apghcauons range from $40 000 to $7,789,000
with- a” mean of $1, 000 000. and medlan of
$689,000. - -

3. It is likely that a significant number of systems
are.dcquired by hospitals without going through
the CON process., M

~ A g

7




¥ v . -

4. Actual’ expenditures for medical informatien
_systems by U.S hospitals may be as high as
$200 000,000 per year.

5. No instance of disapproval was found, raising
some\~uestion as to the rigor of review. ~ .

6. Inappropriate data were typically submitted
thereby rendering effective review imgossible.

7. Non-hardware costs were often not considered.

8. Hospital information system_development plans
were typically lacking. . _ .

9. Relevant alternatives were.often not considered.

10. Hospital line management involvement seemed
often lacking.

11. Risks were mfreqtiemly assessed.
12. Financial analysis methodology was frequently
inappropriate.

- .
13. Specious economic claims were- sometimes
mhde. . T
-

Guzdebook Given the deficiéncies reflected i in the .8
fmdmgs. a guidebook was written for ‘use by hospi-

‘tal executives and HSAYSHPDA reviewers. Since

each review organization has con51derable  latitude |

in establishing review forms, procedures, etc., the ..
guidebook was prepared to deal with issues of sub-

stance rather than form. Emphasis has been placed '
on cogperation between the review agencies and )
hospltals to achieve the mon purpose of acquir-

ing only those medical information systems which .
will serve the public'ipterest as defined by legislative

and regulatory criteria. - ¢

. The methodology used ‘in preparing the guide-
book was to synthesize existing research and exper-
ience. Emphasis was placed on preparing a highly
readablé document-for non-technically trained ppr-

. ™~
- sonnel rather than a formai review paper. .

-The guidebook reflects the author's view that
medical information systems represent a major .op-
portunity to improve hospital productivity and ef-
fectiveness, provided that their acquisitionis carried
out as a rational process with careful consideration )
of the economic consequences. Despite specnfic defi- .-
c1ent1%s presently noted in this process, there is no
reason to believe this eptimism is misplacéd.
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4 Introduction ) transmitting, or retnevmg information. Synonyms

.This guidebook is written for two groups of peo-
ple Health Systems Agency. (HSA) staff or board tion system, hospital computer system, etc. Whlle it

members who must analyze and evalyate a Certifi- stretches the nofmal meaning of med: orma:
. cate-of-Need (CON) appllcauon for a medical tion system somewhat individual departmental sys-
mformatlon system from a hospital, and Hospital tems such as business office systems and laboratory .

executives who must prepar etand submit such ap- m‘formatlon systems will also be covered. o
J pHcations. The emphasis is-on sgbstance rather - , '

than form. Each HSA establishes its own format - .
.+ and procedural requirementé There is'lktle pur- '

pose to be secured in attempting to present the
- varied requirements of the 204 HSA's when the The intended users of this gundebook dre unlikely to,

*inclu hospltal information system, data.acquisi-

Some Assumptions

reader is interested {n those of only one. Yet, the re- 'haz"e specialized experience with its subject. “They
quirements derived from the National Health are also assumed to lack tram‘mg in computer sci-
Planning and Research Development Act of 1974,  €nce or programming., Realistically, they can de-
. " Public Baw 93641, are common to all. " vote only a limited amount of timie to the SubJeCt at
! With the guldebook and thei mstructxgns fromthe  hand. The HSA member must review applications
T cognizant HSA, the Hospital execuuVe should be concernjng every aspect of_he'alth care delivery. He
" able to do an effective job of preparmg a CONfora - or she may encounter a medical information system
- medical information system and the HSA reviewer = CON once or twice a year. Similarly, the h°SP"2‘l

. should be ableto do an equally efféctive job of executive is in the business of running a h¢spital -

N ~ evaluating® the proposed systém application. The \fiese assumptions require directing aitention t6
goal, however, is more than documentation and fundamentals, and todosoat»z} non-technical level.
progedure; it is good decision making. The docu- .ThlS limitation will not, however, cause us to

. mentation and review procedure should simply re- compromlse the quality of degision making. Indeed,
cord the fundamentals of the decision-making proc-  it’fs important —even essential —that the technical
ess; It should never be viewddas'an end to itself. Un-  nature of medical information systems not result in
fortunately, review of medical information, syste‘m their total delegatiori to computer experts. Certain-" .

. CON's suggests that the latter is too often the éase. ly specnahzed expertise is required, but the central;
. Voluminous applications consnstmg of largelyirrele-  issue is how'this technology impacts the economic
vant data which are silent on importanyand even - delivery of hospital-based health care, something
crmcal issues are commonPlace. . that the hospital executive must countamong his or .
] her fundamental responsibilities.
T t ., This limitation-will mean, however, that the-
. ,}"d""' imorma“on systems interested reader will not find. a comprehensive
Chap&ei‘ 5"' ‘wxll ,categonze and define systems more *  exposition about'medical infofmation systems here,
s precisely. For now, medical information system may  "particularly at a detailed level - The reader may (ind ’

be defined to mean any computer based informa-  the author’s book, “Medical Information Systems
tion system used in hospitals for recordmg, Storing,  (Aspen Systems Germantown, Maryland, 1977),

|
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. statistical inference, it is estrrnated t

. [ ~
%
. ’ * AN
v

which includes rather extensive references to the
literature, more useful for that purpoge.

Another set of assuinptions are those about the N

potential merits of medical information systems.
The author believes that both experience and re-

gy can have a favorable i impact on the quality and

cost of “hospital-based health care delivery. Indeed,.

it represents a major resource for improving pro-
ductivity and for controlling labor costs, the major
eiemer;t in the continued inflation of hospital costs.
This mﬂémon has been and continues to be so ex-
treme that the author’s bias tends to go beyond the

requrrements of the legislation and regulations *

under consideration here to the belief that medical
information systems must not add to. the cost of
health care even if they %)rowde other benef ts such
as quality enhancemcnt Hopefully, this.bias has
been minimized in this volume

. &

Importance

a

It is useful to explort the economic importance of
medical mformauon systems within the context of
health plannmg Are the dollar commitments high
enough ‘to justify she attention of health planners

- that preparation of this guidebook iniplies?

As part of its prepayation, the author contacted
each of the 204 HSA's identified in the September
1978 Directory. One-hundred and sixteen HSA's re-
sponded, enabling 74 medical .information system
projects to be identified. During the first half of
1979, prolect apphcatlons were recenved by thgse
116 HSA's at an average rate_ of six per month. By
t about ten
medical information system CON applications per

.month are made-throughout the United States. (It
should be recalled that, since no applications are re-

quired from military, Veterans Administration, or
Public Health Servide ‘hospitals, the number “of |
edical information _systems being ‘installed is
probably sorr(ewhat"hnghcr )
Applications ranged in dollar magmtude from -
$40,000 to $7,789, 000 The average size was
$1,000,000-while the medlam:was $689,000/ Thus

-it seems reasonable to estimate that Certificate-of-

Need applications totalling $10 million are filed

. each fnonth. As: will be discussed further in
" Chapters' 3 and 9, certain-,cost elements are fre-

quently omitted. Further, there is indirect evidence
that applications are not filed on all installatioys. In
view of ifiese factors, actual expendntures bpU ted

rt c '} . . ‘:":/

States hospitals for medical -information_systems
may be as high as $200 million per year.

Despite this magnitude, our Survey revealed no

instance where a proposed medieal information sys-

. . a1 s

tem project has been disapproved! Several® condi-

_search have amply demonstrated that this technolo- ~ tional approvals were pbigd. Frequently, .applica-

tions s rere treated as non-subfstantive as they did not
affeCt bed or sfrvice capacity. Presumabty, non-

‘substantive applications receive a“ much more
limited review. '

We have suggested our belief in the merits of

medical information systems: a large number of ap*
proved and in‘:‘p%\v{;ed projects is consistent with
that betief. In vigw of the deficiencies we will de-
scrlbe in CHapter 3, however, it is quesuonable
.whether an adequate review of proposed projects is
bemg carried out by eithier hospitals or HSA's. Giv-

én the dollar magnitude of the associated invest-

«

ment, we believe that some attf;nuon to improving

the quality of these reviews is warranted.

-
v o

- Guidebook organizatiorr .

Chapter 2, Health Planning Revzew Requzrements

outlines the legislative requuements under Public

_Laws §3-641 and 92-604 for review of capital
acquisitiohs' by hospitals and assesses the ifaple-

"smenting regulations applicable to medical informa-
tion systems. This chapter will be useful primarily to
the,_hospital reader who lacks familiarity with this
statutory/ regulatory framework The HSA memBer
may undoubtedly skipit as its substance will already
be well understood.

Chapter 3, Current Certification-of- Need Ap-

" plication Deficiencies, presents findings from a *
comprehensive review of medical_information sys-
tem CON’s ffom .throughout the United States.
These deficiencies, alang with the requirements
identified in Chapter 2, create the implicit outline
for the balance of this guidebook. :

In Chapter 4,4 Certificate-of-Need Checklist,
the essential data elements for review are recorded.
While these will overlap somewhat with the typically
requited data set, a medical information system in-
herently involves no expansion of either hospital
beds or-hospital services, the implicit premise.on

- which most CON questionnaires are based.

Chapter 5 is S entitled Assessing Systein Alterna-
tives. This chapter will introduce a uséful model for
categonzmg systems, discuss costs, risks and bene-
"fits, and identify system, needs for each category.

10.

\
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Chapter* 6, Assessing Acquisition Alternatives,
will consider the various ways a given system can be
acquired by a hospital —internal development, fa-
cilities management and externally provided serv-
-ices. Again, costs, risks, and benefits will be con-
sidered. - e

'In Chapter 7, Hospital Development Plan and
* System *Objgctwes the _b_lc considerations in_long

—range planning.of medical mformauon systems for
the hospital will be introducéd. Emphasns will be
placed on acquisition of a given system in the con-
text of the ultimate automated information system

6 %cnvcd for the institution including consideration

of the i impact of any future changes in the hospital’s
client populauon or services- provxded to that popu-
lauon .

Chapter 8, Resource Requirements, will 1dent1fy
the kinds of resources 'requlred for successful attain-
ment of the hospital’s medical information system
objccuves Special emphasis’ will be placed on
management and staff, mcludmg medical staff ob-
jectives. . - .

Esumating the likely impact that system acquisi-
tion will have on cost performance of the hospital is
perhaps the single most crucial gtep in intelligently
assessing the acquisition of a prospective system. A

ERIC ' .

PAruntext provided by exic [

framework for making such an estimate will be pro-
vided in Chapter 9, Financial Feasibility and Eco-
nomic Impact. Particular stress will be placed on
designing an effective benefit realization program
and makmg concommitant commitment to benefit
realization. .

Finally, this. book will. conclude by examining the
research aspects of medical mformauon systems as
requnre& by the governing legnslauon in Chapter 10,
Special Requirements— Research

An appendix, For Further Reading, will gundc
the interested reader to additional pubhcatlons of .
interest. ) . .

This guidebook draws heavily on the evaluation,
research that has thus far been carried out in. the
field, especnally the extensive evaluauon carried out
at El Camino Hospital over the past eight years
under sponsorship of the National Center for
Health Services Research. The objective, however, .
is nqt a review paper, but rather a useful guidebook
for decision making by people who have neuher the
time nor motivation to examine specxﬁc research
_designs and results. Fherefore, this book éndeavors
to synthesize relevant research results with experi-
ence and judgment. Hopefully, the result will prove
useful to the reader.

. .
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lntroduetion ’ ) program (a@nd which will serve as thé designated.- 7 .
* agency of the state for ‘purposes”of Section 1122 of
On January 4 1975, the 93rd Congress enacted gency 1 purp i b .
* Public Law 93-641, the “National Health Planning thedSloma) Security At about which more w1\ < -
and Resources Development Act of 1974.” The cer-  531€ 'ater ¥ -
tificate-of-need requiremems established by that T h:h;}c;;:gﬁca: -of:need is g:ap ted(li)y th; SHPDA "
:law represent the pnmaxy control external to the mendations of t}‘::’;"::lt}:“;;st:;:z;nzyi“r;;‘xg) . T
ospital over acquisition of medical information '
\systgms This c}?:;:t:arl will des crl:)ae :;111::::1:0] whlch has previously reviewed:the apphcanon An ~A
. mechamism. It w1ll also take not€ of three other con- & , HSA is established for each health planning region
trol mechanisms which may affect medical iftforma- by dagr eemefnt 'betwe;an 2 pro;;IOS;lng f(f)fgar:ilzatlon -
tion systems, These are the capital expenditure re- anﬁll-l ES:V: acetr': ;::;uotfa:on d“;let l:lr::ﬁ:;tea St:::; 1
view provisions authorized und/er Section 1122 of . = tu the'HSA h :e (111 th PP h “
the Social Secuhty Act enacfed as Public Law’ tion to the: avifig.cognizance over the.regio
92-603 in 1972, the ¢ontrol over Federal funds for - in which. the ;pphcabrllt hqspltal 1S lodcated and 1ftcr -
modernization; construction or conversion of medi-., :.ecu}rlmg al avorable hmc}(;r}r)!}r)n endation, ma 1.ng
cal facilities under P.L.-93- 641 and ﬁnally perlodlc . ~urther app ication to the S ) A . . .
- weviews of contmumg “appropriateness” under that . . -t ' L
‘same law. . ‘ ’ Elements of a certificate-of-need program.”
Staterole . ) : " . The. principal elements of a certificate- of- r{eed pro- .
gram are scope, threshold criteria, due process and
U;lder P. fL 9‘9:1 641 each s}tlatﬁ must develo;t)) a cer- _sanctions. In considering review of a hospital’s ap- -
| hilicate-ol-nee pro‘gram which must meet (but can , plication for a medical mformatloq system, those e
also exceed) pasic Tequirements established by De- aspects of such a program which are not likely to bee
_ ;:a}r{tﬁr:ner:t of Health, Edycation, and Wel:fare relevant to such an application will be ignored, ,
(“HEW”)-States may use any appropriate combina- Thus, the reader mpust exercise cdre 'in )extendmg .o
tion of new and existing leglslauon administrative what is set \“forth hére to o:her subjects whe¥e these. .
rules and executive orders to’meet the requirement, 1gnored aspe'lcts qmght.befelevant Therréader is al- ’:ﬁ
+ Because of the considerable flexibility given the "> & 0 409 thatfindividual state requirerhents may -
‘states, and, the contmumg actions by states fo come | o stringertt Lhan the Federally snan dat%:l’
into comphance it is essential to check require- Mrinimum requirements serqforthh ere. 4
ments 1n. e{f;ct at a given time f;\,abgl ‘l,e n.st:te T:e It is clear that acquisition of a medical {nforfna-
 perspective ere must necessarily be fimite to_t ¢ tioh system reqmres a certificate-of-need if its capl— 3
minimunt Federally mandated requirements. « - tal cbst exceeds 51’5(2 000. By “capital cost”, is - .
Organlzatlon . e ) . meant any expendlture which under generally ac- -
f - cepted accounting prmcxples is a c‘pltal expendi- .
Each state is requnred to establish a State ‘Health  tyre; ] ~ z
Planning and Development Agency (“SHPDA”) Acquisition by lease, rental or even donation does d
whiqh will administer the state” certificate-of-need * not permit escape. The test is whether ‘the acquisi- " .
Q ~ . v ﬂ . . ) - . /
’ o ‘. 12 B ) AR
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tion would havc required review had it been- pur

chased, 1rrespect1ve of the actual method of acquisi-
tion.

The $150,000 level (or such lower level that a

state may establish) appears to be the only threshold

* of the five established by HEW which would “trig-

ger” a requirement for a certificate-of-need for a

- medical information system. It is possible,” of °

course that such a system could be acquired by a

. series of capital w(pendrtur , each’' under the

- threshold but in,combination exc_eeciging,the thresh-
old. HEW has considered this possibility, but has
specrfically referred responsrbrlrty;&fgr dealmg with it
toeach state.

HEW has estg_blished twelve eritefia which must
 beincluded by both HSA's and. SHPDA's among the
considerations employed in their reviews. Six of the
twelve are at least potentially relevant fo medical
1nformatlon systems. These are:

1. Thefelatronshrp of' the systcm to the long rang
development plan (if any) of the hospital.

2. The need that the hosprtal s patrent populatron
has for such services.’

3. The avarlabrlrty,of less costly or moré effective

Il

altemauves

4. The 1mmed1ate and long term financial feasrbll
ity of the proposal, as well as the probable i 1m-
pact on the costs and charges for providing
health sérvices by the hospital.

5. The availability of resources- (including health
" manpower; management personrel, .and funds
for capital and operating needs) and thié availa-
blhty ofalternative uses for suchr resources %

_ 6. The special needs and circumstances of blomcdl
" ~ cal and behavioral research proJects whrch are
qlesrgned to meet a national need..

Much of the balance of this book will, be devoted to
relating these cntena to medigal information sys-

. tems, ' 3
P.L, 932641 requires HEW to issué¢ national
g‘uldehnes which ‘will include a wide range of goals
and standards to which HSA's are éxpected to give
appropnate consideration. Standards have already
been publnshed for general hosprtals —occupancy
rates, obstetrical services, neonatal special care
units; pedlamc mpatlent
gery,  cardiac Zatheterization, radiation therapy,
" “CAT" scanners and end- -stage renal ‘disease. No
standard has, however, been pubhshed for medical
.. information /systemsrand mformed opinion within

rvices, open heart sur-

v

4 f
HEW suggests ‘that- no such standard wrll be pub-
lished in the foreseeable future.
Thus, armed with the minimum considerations
. outlined above, it is necessary for each HSA and
SHPDA to develop and adopt, such criteria for
" medical information system review that they deem
appropriate, following an open process involving a
perxod for{public comment.

There is no mandate (beyond common sense), re-
quiring HSA's and SHEDA's to coordinate their cri-
‘teria (gevelopment Applicant hospitals should,
therefore, verify that their proposals will be re-
viewed against the same criteria at the local and
state levels. L p

‘HSA's and SHPDA’ s are required to provrde due -
prgcess and publish application requirements,
notification of reviews, notification of decisions,
hearing opportunities and hearing appeal processes. °
Following determination  #at an, application. is

' complete and the required notification of interésted

partles and the public accomplished, the detual re-
view is to be completed within 90 days. Because of
variations among the states and M;lae many HSA's,

. hospitals should seek specrf' ic glidance from their -

cognizant HSA on application "procedures® =
¥ While it is up to each state to develop jts own set
of sanctions %or failufe to secure,a required certif-
cate-of-need, HEW firust be satrsﬁed that they are
adequate to prevent such faillire. HEW has sug-
- gested denial or revocation of the lioSpltals license,.

" “civil or criminal penalties, 6t injungtive “xelief.
Withholding of reimbursement of expense for the
capital expenditure in question is not considered-an

, adequate sanction by HEW. - - ) -
3 et .
» vg .
Sectlom 122review .

'
A .

ll’

ol

Lack of adgquate sanctions in the prevrously inau-
gurated capital expenditure review provision of Sec-

, tion 1122 of the Sogial Security Act was a mgjor
factor leading to en®ment of the certificate-of-
ne€d processes of P.L. 93-641 two years later. Sanc-

-“tions under the 1972 law were limited to withhold-

M;hat portion of the hospital’s reimbursement
for patient care under Titles V, XVIII and XIX
(Child Health, Medicare and Medicaid respectrvely)
of the Social Security;Act attriButable.to deprecia-
tion, interest and for proprietary héspitals, return
on equity capital. For many hospitals, this sanction
has proved ineffectual as a deterrent.

Under Sectlon 1122, stages can enter irito a_ con- .
tractual rel”atlonshlp w1th HEW to undertake review

r Ja .




of capital expendityres on the basis of need. The
subsequent enactment of P.L. 93- 641 with its cer-
tificate-of -need requirement has not automatically
_ ended the previous program but does require, that

the SHPDA administer the state’s 1122 program if
an agreemant with HEW is in effect.

This apparent duplication has been perpetuated
by a number of considerations. Some states have not
yet passed legislation creating a certificate-of-need .
' program acceptable to HEW. HEW has more con-
trdl via contract over the spec‘#prowsnons for1122°
review. Where a Jivision egists within a’state be-
tween the executive,and legxslatwe branches; the

_executive may bé able to enter into the necessary .
122  contract with HEW but be unable to secure

the legislation required for certlﬁcate‘}need It is
likely (hat Sect\'x 1122 will gradually atrophy; de-
pending on the action that HEW. takes against states,
which have not esgablished an approved certificate-
of-need program by the required date. ~ «

- -
[y

» -

Appropriateness review

P.L. 93-641 requnres HSA'’s to review all exnstmg
institugiondl health services in its area at least every
five yearszand make recommendatlons concerning
the - apprapriategess” of . those serviges to the
SHPDA. HEW has chosen to require only area- -wide
.appropnateneSsQrevnews not reviews of mdwndual

¢ . [
’ 1 J

.~

E

markets for héalth care institutions.

K

institutions. Thus it seems reason‘able to conclude
that exisgng medical information: systems will not
be affected. It is conceivable that note could be tak-
en of share,d systems (or the lack of them) in an
area-wide review but this seems unlikely. The ap-
propriaténess revie concept,. in fact, seems'quite
weak and of questionable efﬁcacy It represents a
“watered down" substitute for an original concept
of requiring periodic recertification of facilities

.which was discarded by the Congress because of

likely adverse effect on outstanding debt and capital

t
3

: 6
Control of federal funds | ¢
Title XVI of .P.L. 95-641 provides for allotments,
loans, loan’ guarantees and interest ssubsidies for
modermzatlon of medical facilities, construction of

new outpatient and inpatient medical facilities and

conversion of existing medical facilities for new
health services. This Tide is essentially the ligeal de-
scetident of-the'old Hill-Burton program.
Responsibility is placed on the SHPDA for review
and prioritization of projects proposed forsupport.
It is possjble th a medlcal information system
might be included as part of such a. prOJect how-
ever, the criteria are sufficiently limited as gre the
aeproprlated funds to make this a rather unusual

@

occurrence. . e .
[ * - M 4
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. application deficiencies

CHAPTER 3 -

g
All Health Systems Agencres were surveyed for

information concernmg their procedures and hospi-
tal mformatron systetn projects they have reviewed.

Responses were received from more than"half. The *

nature and content of these responses* were. highly
variable so that no precise quantitative measure-
ment of hospital information system review actmty
was possrble Seventy-four hosprtal information sys-
tem project reviews were identified by this process.
. These ranged from’ notice of intent to submit Cer-
tificate-of-Need applications through the various
‘stages of review to coleeted reviews. Again, the
extent of information concernmg these applications
was highly variable, ranging from copies of the Cer-
tificate-of-Need application to brief line 1tems ap-
péaring in HSA newsletters. )

. Desprte the difficulties of quantificationsthese re- *

.sponses from more than half of the HSA’s in the

United States make it possible to draw certain con-.

clusions concerning project application deficiencies
for hosprtal information systems. Since it is the pur-
s¢ of this guidebook to provide some helpful
benchmarks for use by Health System Agencies, as
ell as petigioning hospitals, it is useful to identify

briefly discuss these deficiencies.¢
r ' ~ 3

* Failure to submit application .

While it is difficnlt to agsemble cenclusive statistical
proof from the data available, it appears likelythat

* many -hospital information systems are being .ac-

quired by hospitals without submission of Certifi-
cate-of-Need applications. In some cases, of course,
such’ failures may be traced to the status of"state

legislation or HSA status. Qthers, however, are un+

doubtedly attributable to lack of awareness on the

part of the hospital of the legal and regulatory re--
quirements. For example, the author is aware from‘ pancy costs (floor space and utilities), and.labor

confid¢ntial data furnished by a vendor that 20 sys-
tems of 3 particular type ‘were sold in 1978. Only
two of these systems appear among the 74 applica-
tions noted above. While it is possible, of course,
that the other 18 were all sold to hospitals under the

cognizance of HSA's not responding to the survey,

that possibility is considéyed unlikely. Rather, since
hospital information systems typically involve no

. expansion.in beds, nor addition of new setvices, it is

possible that very often the judgment is made that
no applieation is requiregl. Such a conclusion is, of |
course, invalid. Anggher explanation may b€ that
such systems are frequently leased or rented; hence,

‘ _hosprtals may (mcorrectly) beheve they are not sub-

ject toreview. -

lnapproprlatedatammlshed ' S

Most HSAs have published, usually in q\Lestlon-
naire form, standard data requirements for Certifi-
cate-of-Need applications. These data requirements
are usually desrgned tozlicit information relevant to
an expansion in bed capacity or hospital semces\
Nearly all of the data elements in these question-
naires are irrelevant to a hdspital information sys-
tem application. Conversely, data of interé& in such
pplication is not normally a part of the requirell
data) set. Therefore, the applications, while often
voluminous, are usually dominated by irrelevant
U T . s
data, making it difficult, and in many cases impos-
sible, to make any reasonable assessment of the ap-
plication.

.

Non-hardwere costs not considered .

Hospxtal information systems typlcally consist of
equipment (termmals computers, etc.), software

(computer programs and dociimentation),” occu-

15 ‘
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costs (analysis, programming, training and opera-
tions). Yet, often 'applications address only the
equipment costs, undoubtedly because they alone’
are seen as capital expenditures, bringing them
under the purview of-the Certificate-of-Need regu-
lations. From a project review standpoint, however,
it is obvious that all costs associated with the system
must be considered in order to arrnve at a rational
judgment on the apphcatlon .

-Lack of hospital information system development .
plan

" As will be discussed later, hospital information sys-
tems may be defined as serving the needs for both
individual departments and, on at least three pro-

" gressively more sophisticated levels, serving .the

needs of the entire hospital. It is important that a
hospital have a rather clear master plan describing

* its ultimate hospital information system objectives.

Then, each system acquisition step should be taken
in the context of that plan. Yet, rarely do Certifi-
cate-of-Need apphcanons reflect the existence of
such a plan. ¢

’

Failure to consider relevant alternatives -

As suggested above, hospltal mformatlon systems
exist at both the departmental level and at progres-
swely more. sophisticated hospital-wide levels.

_Applications typically fail to consider these alterna-

tives in terms of the immediate system acquisition.

* objective, in addition to failure to relate it to an

overall plan. Given the immediately desired system
there is little evidéfice that hospitals are aware of or
have considered even # _majority of the alternative
vendors or sources for such a system. Finally, these
systems may be acquired in several different ways,

having dlfferen§ cost and risk implications. Again,

applications typically do not reflect awareness of
these alternatives, much less a reasoned comyparison
and selecti7i from among them.
Computers appear to be viewed as a technical sub-
ject: b’cst_ left to the data processing department.
Many of the applications reflect authorship by data
processing personnel, and indeed, not infrequently
seem to have been written for the hospital by hospi-
‘tal information system vendors, suggested by identi-
cal ,wording among several dpplications for the

.

,

sam® system. Yet, such systems significantly {mpact
the'work of affected hospital departments. Typical-
ly, however, there,is no evidence that the managers
of these departments or the administratprs of the in-
stitution are strongly.involved in the decision mak-
ing process, or have committed themselyes to realize
thewalleged benefits of the system to be acquired.

Absence of risk assessment '

The risks associated with successful system imple-
mentation and benefit realization vary substantially
among the different kinds of systeins and methods
of acquiting them. Rarely de the ‘applications
demonstrate awareness of these risks, much less
analyze them. Data processing in hospitals has been
far from a uniform syccess, most often because
hospltals have undertaken technical tasks of major’
complexny and dlfﬁculty which prove to be beyond
their managerial or technical resources. It seems es-

 sential that a careful assessment of the probable
chances of realizing the Hospltal s objecuves be car-
red out in advance of a commitment.

Inappropriate fina)n"cial analysis

Typieally, the applications contain an assessment of

0y

costsavings versus cost; often, these analyses are in-

appropriate and misleading. Failure to include all
cost elements is one major causer failure to provide
any mechanism to translate potentlal benefits into
realized benefits is another.

Specious economic claims

Claimed economic benefits are often i mappropnate
A frequently recurring claim, and one upon. which
the justification for many system acquisitions, ap:
pears to rest, is that of colle¢tion of “lost charges.” A
. Substantial portion of hospital costs is reimbursed
on a cost, rather than charges basis. Clearly, “lost
charges” has no bearing en Medicare, Medicaid and
other cost reimbursement third party collections.
Further, even where substantial revenue is collected
based on charges, it is not in,the interest of the com-
munity to spend money to inpprove cotlections. If a
hospital # failing to bill for, say, 5% of its services,
it will set its rates 5% higher to match total collec-’
_tion with total costs. Some distortion will eccur
among patient bills to the extent that “lost charges”
are not randomly distributed. Procuring a mledical

-
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information system to ithprove charging precision
will increase the cost.of health care to the communi-
ty with no associated i increase in Realth care delivery
. . productivity: Thus, collection of “lost charges”
shquld be-summarily rejected as grounds for eco-
* + nomic justification, ‘ ’
These de u:ncnes create some doubt about the
; quality of decision making by hospitals preparing
v applications afid by HSA reviewers. Much of the
‘balance of this guidebook will be devoted to avoid-
ing thése deficiencies. The goal is not to criticize,
but to seek intelligent, rational decision making by
19  hospitals—decisions that ‘will prove“to be in their
interest and.those of the communities which they
serve as well as meetmg health planning regulatory

requ1remems . .
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" least minimizing, these deficiencies. .
While there is no clear common denominator to .

A certificate-of-need checklist
CHAPTER 4

/ .

Introduction

Chapter 3 identified a,series of deficiencies com-
monly occurring in Certificate-of-Need applications
for medical information systéms.-The remainder of
the bogk will be directed toward eliminating, or at

-

the deficiencies to avoid, undoubtedly a significant
cause is that the nature of medical information sys-
tems is somewhat at variance with usual subject of
CON review* which typically involves proposed

expansion of services. Therefore, the application

forms "are only partially relevant to the body ,of

information required for intelligent review.
< -

Neither revision of existing forms nor creation of
new ones to serve the need for additional, relevant
information is advocated. Rather, use of a checklist
by the reviewer is suggested.

. .

Uses 'tor the checklist ‘ '

+ The checklist which is presemed in the- followmg ‘

section is mtende& to serve three purposes. First, it
should serve to proyide the readeér with an overview
“of the subjects whxch arg relevant to consideration
of a;medical informationt system review. As such, it

is an outline of the remaining chapters, although
- not necessarily in sequence. _ . ’

The second purpose of the checklist is to serve as
an agenda for preliminary meetings between HSA
representatives and hospital representatives, Agree-
mient should be sought on which checklist items are

- particularly crucial to the proposed system review so

that the subsequent application is responsive and a
timely review decision can be reached. Ideally, such

meetings should occur at the outset.of consideration .

of acquiring a medical information system by the

~ !

[Kc'_. ‘
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Al
hospital because the goal is 3 good decision by the
hospital, not merely a “good review” by the HSA.

Finally, the checklist should facilitate actual re*'
view of the submitted CON application by the HSA.
If the desired goal is achieved in the preliminary
meetings, the formal review should be routine. A
number of the issues are outside of the usual CON -
application form but these can easily be incor-
porated as supplemental information.

-
’

‘Medical intom;atlon system review checklist

The checklist is designed for the general case, and
consequently, some judgment must be applied in its
application. Acquisition of a payroll system will not
require involvement by the medical staff. The skills
of the hospital data processing staff may be irrele-

. vantif a vendor developed and operated system is to

be acqunred :
Thus, in practice it might be useful to photocopy
the checklist and mark those items relevant to the

application under consideration. Tt is important to ~

focuse on the few critical issues most affecting the
likely outcome of the contemplated deéision and not
permit them to be obsc“hred by copious m‘elevant
information.

Many of the issues in the checklist are easy to .
quan ,é,fy and evaluate. ‘Others defy quantlficauon
apd may present difficulties to the ‘reviewer in

evaluation (e.g., léadershlp and commitment of ad-
nhinistration). Yet, both the hospltal and thé review-
_ er st guard against 1gnonng the more subjective
or quantitative factors. There is no correlation be-

- tween ead® of quantification and i impoftance. '

A. Hospital Development Plan and System Objec-

tives R
1. Hospital development plan (5-10 years)
a. Mission .

N

»
.

-
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1) Inpatient or outpatient services (pri-

- mary, secondary, tertiary) _
2) Teachmg programs (MD RN, tech-

nologist, etc.)

8) Research programs

b. Relationships

1) Merger

2) Shared ancillary facilities

8) Coordinated specialization ™

4) Feaching affiliations

5) MAlternate organizational modalmcs
(HMOs, etc.)

6) Shared medical information systems
developmcnt/operations

Physical plant

1) Hospital additions "or rearrange-
ments ..

2) Remote facilities .

(o]

8) Multiple facilities /

4) Other automated ;systems or equip-

ment
d. Quantitative projections “

1) Admissions

2) Occupancy

3) Length of stay

4) Ancillary outpatient visits

5) Clinic outpatient visits

6) Data specific to sizing selected
;ystems

B System Selection and Acqumt:on

., Objectives
a. System categery (hospltal wide, depart-

mental) o

, b. -System level
.‘ c. Relationship to exlstmg or future system
2. Sclcctlon team-—orgavmzatlon and partici-
pation .
Administration
Data processing
Industrial enigine rmg
Nursing - - R
Major department needs
‘ Medical staff o y . -
.3. Altcmauvc systems eyaluated . .S
a. Vendor and candidate, systems, (benc}i
~ v ~marks and others)
" b Rroposals received-
c. H‘gspxtgl visits (where, similarity to own
. hospital, etc.) .
d.  Use of candidate systems by evaluators

L3

J,

7

-

Mo a0
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e. Reference checking .
. 1) Candidate system (all or many user
hospitals) N
2)' Vendor (experience, mtegnty, fi-
nancial resources),
f. Evaluation procedure (factors, wexght
ing, scoring, etc.)-
. 4. Acquisition alternatives
a. Approach selected
1) “Do-it-yourself” development
2) Packaged software
3) \Xendor installed

4) Vendor installed and operated —fa, .
cilities management
S 5) Vendor installed and opérat-
ed—service
b. Risks

1) Is the hospital contractually paying

- for input ar output?

2) Responsibility" for
changes

3) Growth limitations
(a) Activity and services— sensmvny
analysis
(b) Higher level systems

mandatory

. C. Financing Alternatives

1. “Unbundled” cost elements .

2. Cash purchase"\ S (
8. Vendor financing
a) Rental ‘ .
" *b) Rental/purchase
c) Installment purchase (PR
- d) Financiallease °
_ 4. Third partyfinancing
"a. Unsecured loan
b. Secured l6an . .
’ c. Operating lease
d. Fmancnal lease

B. Personnel Requzrements (for selection, imple-
mentation, use/operations and benefit realiza-

t1c§n) .
1. Administration:. o .
a. *Leadership - -
b. Commjtment '
( 2 Dataprogessmg ' )
" .a. Skills:

b: Experience
. €. Consultants * ~
ot . .
3. Industrial engineering

2
.
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4. Nur‘sing-—.professional (RN, NP, LPN, NA)

b
c. House staff
d

and non-professional (clerks, etc.)
Depattment heads .
Medical staff

"a.  Leadership —officers

. Attending staff
. Hospital-based (radiologists, patholo-
gists, etc.)
Intra-hospital relationships
. Communications
. Openness
Participative decision making
Board-administration relations
." Medical staff — administration relations
. Ingra-medical staff relations ;
Manag\ément group relations
. Administration —nursing relations

E. Financial Feasibility

1.

Assumpuons
a. System life
b. Inflation rate (by year and by cost and

savings element) N
c. Installation schedule »
d. Benefits realization schedule
e. Financing method and cost

T

'\_‘

2. Costs (see Table 9—1 for more detailed

checkhst) - s
Equipment .
. Facilities- i{"
Software by
. Maintenance )
. Utiligigs

Taxes and insurance

f

g. Training

h. Supplies

i. Management

j. Industrial engineering
Labor fringe benefits

Bcnefits (see Table 9-2 for more detailed

checkhst) .
"Realizable labor savmgs .

: b Supplies

c. Previous system costs
d. Interest costs
e. Capital facility costs

. "Risk

a. Critical variables ~

1) Identification -
2) Range
b. Sensitivity analysis
Analysis
a. Discounted cash flow return on invest-
ment method
b. Present value method °
Analyzing partial systems
Relating financial costs to non-financial
benefits

7

¢ 7

. Research— Spécz'al Consideration T
1.

Materiality (predominant use — patxent care
v research) :

¢
Financial support . o
Marginal costs -

Organizational control

5.+ Incremental development




Assessing system alternatives”
- GHAPTER 5 g

16 Introduction
Chapter 2 noted the requirement estabhshed by
Public Law 93-641 that the HSA review process ex-
plore * avarlabxhty of less costly or more effective al-

. ternatives.” The purpose of this: chapter is to pro-
vide a basis for such an exploration. To do so, this
chapter will outline a method for categonzatron
provrde some definitions, set forth a useful categorx-
zation system, and finally, provide a list of system
vendors. With this background, the reviewer should
be able tozcategorize 'a hospital application for a
medical information ggétem under the review and
determine whgther a@ least the major alterniatives

! ; “haft been identilied and assessed

.

Categorizing systems.

Computer systems utilized in héspitals range from
those intended for specialized computational pur- .
poses, such as calculating radiation therapy doses in
the radiology department, to comprehensxve hq;pr
tal-wile information system automuting much ‘of
the information processing associated with i mpatrent
.and outpanent car® Accordingly, it is helpful to de- .
velop a system or a methodology for_categorizing,

. systems. These categgries represent useful labels for -

, communication, and, they also» can be used as-
“building blécks” in constructing and assessing the
hospltal development plan (which will be dxscussed
in Chapter 7). '

must-besmade, within the corifines of a given cate-
gory to permit like comparisons. Caution must be
«exercised, however, in utilizing any categorization
system. The variation among systems is almost end-
. less. Hence, it is likely that no system will entirely fit
into a single category. Instead, the [ore | usual cir+
cumstance is to find that a system predommately fit-

%

.

Q

Any meaningful consideration of alternatives .

(%]

ting into one c"ategory will have certain features usu-
ally found in another ‘category. Also, the assump .
tion should hot be made that systems which are as-
signed to the.same category are equlvalent Indeed,

they are not. They will vary consxderably in scape,

depth and excellence of technical execution. ‘These
limitations must constantly be borne in mind in any
£cussion of system categories. '

Some definitions,

Before proceeding further, it is useful to provide
some basic’, definitions of computer ‘systems ter-
minology for- readers lacking familiarity with the
computer field. It is useful to think'of a computer
: system as consisting of mput/output devices, a proc:
essor, a memory, and a set of programs. ‘While com- ¥
puters may create a age in the reader’s mind of -
complex mathqﬁt(i::lﬂ:omputatrons"(whxch indeed
is one of their functions), therr more common appli-
cation in hospitals is for commumcatm}nﬁ'orma-
tion from one point to another at the desired tjme
and in the desired ‘format. Hundreds of la ofy )
" test orﬂers may b cqpsolidated) for example, to
* prod 6:00 a.fh. laboratory specimen prckuqu
List. Computatrons may also be involved, but theyw
rarely are mgre complex than arithmetic computa-
tions, su¢h as Calculatmg a patxent 's bill. Therefore,
-a fedical jnformation system is in realjty.a power-
ful communiggtions system, rather than simply a
super calculator. .
Processmg may be done'in either a batch mode or
a real time mode.¥'Batch mogde™ refers to,the collec-
" tién of a large group of similar transactions and
then processing them-at a given time in a single
batch. “Real time processing” involves. processing
each transaction as it occurs. Each mode of proc '
ing whas its floper application. For, ‘example,™ -
computation of the hospital payr,oll~ demands Batch

e

+

S




# kind of computer it employs.
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o
processing,” while transmission of stat X-ray orders
from the emergency room to the radiology depart-
ment requires real Wme processing.

A Another distinction afnong computer systems is
on-line versus off line' processing. “On-line” refers
to\be direct qpnnectron between a user-dperated

»~
-, Input>devicé and the processor. This may, for ex-

“ample, be a keyboard terminal wired directly into
the comiputer. Off-line processing implies use of a,
documerit, forexample, a payroll time card, which
is then physically transported to the computer and,
trans‘lated into computer language by keying at a
later time. . .
Equipment required is varied and consjst§ of the.
computer, )ncludmg its processor and memory,
mput devices and oytput dawices. Computers range
in size from so-called maxi-computers filling lar e
» rooms to bread box size mini-computers, to mrcro-
processors, the so-called “computer on 3 chrpa
While important technical distinctions exist which
are beyond the technical scope of this book, no geu-
eral conclusions An be drawn concermng the su-
periority of a given type or class of computer. Em-
phasis should*be placed on what a system does and ,
how well it performs these tasks tather than on thé’

The modt common off-line input device is e key
punch or key tape machine by which manual
corded alpha numeric data is translated into} nf

T '

: ,tpresented to the user via a cathode ray tube or tele-
visionTke display when no permanent record is re-
quired. . TN .

s “Software” is s 'used to describe instructions which
‘control thgc perfoynance of the ° hardware _(the
equiprrent) ina computer system. Computer equ1p
reny is analogous to a musical instrument, particu-
larly an *automated one such as a player piano,
whxle software,rs analogous to the musical composr-
tion. While obvrously the result is a function of both

’compon.ents it is not unreasonable to state that the
softwar¢ component tends to be much more impor-
gnt in determining the ultrmate performarrce of a
systém. . .

Narrowly defined, software consists of computer
programs. “Operating system"” programs are those
wbxch cdntrol the machine and its varrous devices,

. such “as loading programs, runmng programs,

; prmﬁng, error checking, etc. “Application” pro-
* grams age those which cause thecomputer system to
perform the function desired bﬁe user. A broader’
dcﬁmtron of software would also include system

- analysrs tha'i is, the review of, say, the hospital ad-
mrttmg procedur:s and recording these procedures
in a preCISeg structured format, including all varia-" ¢
tions an,optrons which would then be translated
into apprcatlons rogramsaby the computer pro-
gramn’r Thls~“oroader definition might also in-
clude user educamon and yser documentatxon be-

chine-readable form by keystrokes. The keyboard - gause without these fatter components, even a.well _

terminal, equipped with a cathode ray’tube (CRT).
drsplay performs a similar function, and in addi-
tion, is tied on-line to the processor, elfninating any -
intgrmediary. form of storage such as punched cards
or lunched paper tape or magnetic tape. Auto-
_ mated document readiﬂfg is po§srble by yse of mark
. sense readers of opticaf charactet recogmtron de-
»vices. These are useful, for example, in reading lab-
oratory values that have been recorded on forms by
technologists back into th¢ medical infermation sys-
tem. Finally, the light pen, ‘combined with a
cathode ray tube, ig-aq extgmely -powerful input,
method; permitting selection from among displayed
alternatjyes by srmply pointing a pen-like device at
the desired word or phrase. This latter, device i is
__especially useful for personnel lackmg typing skills.
‘Output from a computer may be so-called “hard
copy,” printed documents which may be produced
at either a centralized prmter in t'he computer fa-

ility, or on pr@te ated at approprjate work
ites througﬁout‘ spital. OT, outMat may be
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dengned system ‘may not be effectrvely used. .
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Depén_mental versus hospital-wide systems
o " *

The first important categorizagion is to differentiate
between systems desrgned 1o support the needs of a
) sringige hospital department versus systems that are
comprehehsrve or hospital-wide in their mtended
apphcatron .
. Arranalysis of. information processing functions
+ within.the hosprtal reveals that within each depart-
“ment a portion of the tasks are entirely irvernal to
#he department, but another significant portion rcsa(
qurres mterac&on with other departments or accest .
to common data such as admission lists, bed _assign-
merits? etc. Further analysxs makes it apparent that
there are also interactivé effects betieen depart-
“‘ments. Foz example .a radiology order written by a
physician for”"an upper Gl series implicitly affects
thq dietary departmeént because of the need for
wrthholdmg breakfast from the patient. Certain
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medication orders inay affect test results in a clin-
icat laboratory. Countless other examples will.occur
to the reader. Although a hospital is conveniently
orgawized into departments for mapagement pur-
poses, an analysis of the informatign required. for
the effective care of patients and g::magcmem of
the institution soon suggests that the whole is much
more than the sum of the garts. This leads 10 the
conclusion that the optimum application of infor-
mation systems technology of the hospital %s on a
comprehensive, or hosgltal -wide basis.

One approach which may suggest “itself to the
reader is to.install a series of departméntal sys-
tcms—admlttmg, laboratory, pﬁarmacy, radiology,
nursing, medical records, e®., and then at some
appropriate point in the future tie these systems to-
gether into an integrated system. This is sometimes
referred to as the “modular approach.” Unfor- »

. tunately, while it is an attractive concept, and looks
very good on planning charts, it has provensin, prac-
tice to be difficult and elusive. Tying com puter sys- .
tems together is not a simple task, particylarly if the.
systems were designed ;Zd developed independent- =
ly. Access to .common files may prove to be Na -

' _problem. Operatiof™iq the presence of failure in one

or more of the systems and subsequent recovery fol-’
_lowing répair represents another difficult problem.
In general, then, the modular building block ap-
proach should be viewed with some skepticism. It
cdn be safelysadppted by a hospital only, when that
hospital can ﬁlﬁ’ a _pl:cviously successful imple-
.mentation and integration of the specific depart-
.mental systems ugder,conside}dtion which it can
emulate. The risks of undertaking it on any other
- basis are not insignificant. . ’
Because of these difficulties, a hospital is usuallyw
best advised to carefully plan a hospital-wide system
before acquisition of any departmental systems. For
a more modest beginning, it may be possible to ac-
quire components of a desired hospital-wide system,
but the hospital should assure itself that it can add
additional capability at a later date by.directly ob-
. serving the more complete system in satisfactory
operation in other hospitals. Claims that dissimilar
systemns can bg tied together or mtcrfaced should
also be verifi™d by observation.

At Jeast two comman exqgeptions exist to the gen- -
_eralphilosophy just outlined, where departmental ,
systems may represent an appropriate approach.
These are in the business office and in the clinical
laboratory. Both of these depprtments have excep-

B - " TN .

Q

Aruntoxt provided by Eic -
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tlonally het'vy internal data ‘processing require-
ments, and very well developed systems exist to satis-
fy these requirements. Satisfactory interfacing to’
hospital-wide systems has been demonstrated, al-
though the task is much more ‘difficult in the case of
* the clinical laboratory system than in the case of the
business®ffice system where ‘interfacng can be, if
necessary, performed off-line without significant ,
compromise to overall capability. ‘, .

The business office system was, in fact, the first .
majorsapplication of computer tcchnolo'g;to, hos-
pitals, and was in large measure a consequence of
the reporting requirements resulting from the Medi-
care/Medicaid Amendments to the Socidl S curity
Act bf 1965. ' A recént survey found that 93%
hospitals surveyed were using computers in their
business offices. Typical functions which are includ-
ed in business or financial management systems
patient billing, aécounts receivable, payr
personnel, ,accounts payable, general ledgcr and
inventory control. ,

Examples of other &partmental systems may be
identified such aspharmacy and.radu’)logy systems,’
but these are at least an order of magnitude less

common than laboratory or business ofﬁce’systcms.
» N L
p I

” o

~

Benchmark systems . ’ .

In &iscussing each category or system it is useful to
identify several “benchmark” vendors. The purpose
is to provide a practical test for use by the reviewer
in determining whether a reasonable assessment of
alternatives was made by the hospita). These bench-
mark systems are ‘chosen from the most wid m-
Pployed in the fieldin their category, and h
would be reasonable to infer that any assessment of
alternatjves carried out by a hospital which did not
include one or both of them ou d be incomplete,
just ad we would be skcptlc of any'etaim that a rea-
sonable assessment of automobile alternatives had
been made which failed to mcludc_Gc‘leral Motors
or Ford. It &s not suggested that thes¥ systems should
necessarily be the system of choice for the hospital.
No such evaluation has been made to support this
" cohclusion. To reiterate, no endorsement of the
benchmark systems shoul;{ be znferred they are n-
cluded solely as a measure of the extent to which al-
ternatives were ‘considered ina CON application.
The benchmark busihess office systems are those
offered by Shared Medical Systems and the McDon-
"nell Automation Company. These systems aré pro-

at
.
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vided as"‘s!rvices" (a method of acouisition dis-
cussed in the next cha‘pter) and are utilized in hun-
dreds of hospitals throughout the Uhited States.

which document their cost effectiveness; however,
most hospitals which have installed therh have
claimed savin offsettmg their cost. Smce labora-
tory tests typically grow at a rate of 15% per year or
more, many laboratories have argued that these sys-
“texps have permltted accompﬂshn\en; of thiscontin-
ually increasing workload with less than a prgpor-
tional growth in labordtory work force. Quality im-
provements have been reported, both in the reduc-*
tion of errors and in speeding the a,varlabrhty of lab-
oratory test resujts to clinicians.

Benchmark systems in the laboratory area arg
those developed by Community Health Compyting
and by Technicon T & T Corporation, particularly
the LDM-8000 system.

'
v

Hospital-wide systems - " ,

The hospital-wide systerns are typically on-line, ,
real-time systems utilizing some type of cathode ray
tube terminal at eachmajor work site, and often in-
clude printers at these work sites. Accord\ggly, these
systenrs appear similar to the casual observer, at
least at a superﬁc‘ial level. They-vary significantly, .
however in cost, performance,. and growth poten-

- tial. The least sophlstrcated and capable of these *
" systems will represent an mvestment measured in a

few hundred thousand dollars while the most exten-
sive will require ugestment of many millions of dol-
lars. Therefore, it is in this area the HSA reviewer
must particularly focus attention.

. It is convenient to categorize the hospltal-wrde
.systemis into”tliree categories or levels —levels 1, 2,.
. and 3. Asnoted earlier, any categorrzatron‘System is
" somewHat blurred i in actual use as system developers

Ccross category boundarres Nevertheless, this three ¢

level categorization system is quite useful.
Level‘gl.systems are the least expensive and least
capable systems available to the hospital. They are

sometimes called “data collection” or'J‘c.har\gé col-

. 1 ° " . N
lection” systems.."These systems place input ter-
J minals in admitting, at the nursing stations, and in

ator (usuallmnt clerk) through a keyboatd ter-
minal and will print out in the appropriate ancillary
department. For. example, a laboratory order typed
into the nursing station terminal will print out on
the laboratory printer. : t

The processing capabilityof the system is utilized
to”format these messages as desired. For example, a
laboratory order may befpririted as % combination
specimen label and work sheet. A computer record
is Wade pf all érders transmitted by ‘the system
durmg the 24-hour day. At midnigtit, or some d¢her
designated cutoff t1me this computer record Js then
fed into the hospltal "business office systerri TRus,
charge collection is performed in addition to mes-

-

-
<

Level 1 systems typically possess three common

* characteristics. First, their storage capabrhty is lim-

ited to a single day. After messages have been trans-
mitted from the point of origin to destmaﬂn only
the charge record is stored and that record is erased
following transfer to the business office system.

Thus, there is no capability tp review medicag orders .

in effect on a patient over a few days or his entire
stay, or to review laboratory or other results from
previous days. Second, terminal input is character-
istically performed by keyboard selection_ from
among choices stored external to the ‘system For
example laboratory tests performed by the hos-
pital’s laboratory may be listed in a Karde;( orin a
printed directory with‘appropriate codes. The ter-
minal operagor looks up the desired tests and enters
the approprijte code through the terminal. This
method of entry reduces storage requirements in the
system, and of course, contributes to lower cost bat
is rather slow and requires special operator skills.
The third characteristic of level 1 systems is that
. their use is almost iffvariably restricted to non-pro-
fessr\onal, clerical/personnel. This follows both from

sage communication. . ‘ ’
1]

.

Clinical laboratory Systems came intd use only a  the principal ancillary departments. Output print- T
few years after business office systems. These sys-  ers are located in at least the major ancillaries such
tems ‘begin with laboratory test requisitions and * as laboratory, pharmacy, and radiology. \

_.generate speilmen logs, specimen pickup sheets,, . Level 1 systems perform two basic functlons

work sheets, load. lists, laboratory reports, qual’rty First, they are used for message commupication.
control reports, test logs, etc. While less perva,srve Patierft admissions data is entered via a terfgghal in
than business office systems, they have been ac-~ the admitting office, and the admrttmg notice will ¢
quired by hundreds of hospitals over the past dec-  print out at the appropr1ate nursing station, and in . '
ade. - L . the ancillary departments. Physician orders are ’

.No independeng studies are known to the.authior  transcribed from the order sheet by a terminal oper- 19 .
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their limited functions,
munications, 2and théir rather tedious methods c')f
" ifput whlch are unlikely to be acceptable to a busy
professronél 4
An evalLatrdn is presently underyiay at t/he Uni-
versity of Soutnern California of level 1 systems un-

largely message com- -

.

daja codes. Even where light pen or touch terminals

not requiring typing skills.are used, level 2 system .

displays are organized for efficient use by non-med-
zcally trained clerical personnel. This means, of
course, that each terminal in the hosprtal must be
supplied with an approprrately trained operator on

der a grant from the National Center for Health *each shift-in which it is anticipated that the ter- .

Services Research. This evaluation will endeavor to
measure cbst effectiveness of these systems, Smce
economic Justrﬁcat:}xp* for_these systems sometimes
depends on capture of “lost charges,” care must be
exercised i il analyzing their economic 1mpact
Careful }revrew of these systems should also in-
clude consideration of their suitability for upgrad-

inginto level 2 and § systems. Because of the limita-

tions of both the terminals and the processors used

in level 1 systems, it is not clear whether such up-
grading can be achieved, and np good examples of
successful upgrade are known to the writer. This
question of technical upgrade ability is also'a, sub-
ject of the Southern California grant noted above.
Because of their low cost and limited impact on -
the medical’ staff, level 1 systems have found tHe
widest’ apphcatron among the “hospital-wide systems.
Suggest¥d ‘benchmark systems are the Huff,
Barrington and ‘Owens MedPro " system and the
McDonnell Automation Company s HDC system.

Level ‘2 systems differ from level 1 by removing
two of the basic constramts associated with level 1.
Level 2 systems contdin adequate storage capability -
to maintain data on,all active inpatients as well.
Therefore, data‘overing any part or all of the pa-
tient’s stay in the hospital may be retrieved from any
termm;tl in the system. This added storage capabﬂ
ity greatly expands the useful apphcatrons For
example, tomoreow’s radiology workload may be
examined and cumulative l'aboratory test reports on
a patrent maybe produced

- Setond;, level 2 systems typically store within the
system the array of choices which may be made by
the terminal operator, in contrast to level 1, where
the array of choices is stored in same extemally

" minal will be in use. This terminal operations furic- ,

tion\can Be combined with other duties such as -
cluding it among the tasks.of -the .unit s¢cretary. at

" the rursing station. There is, nevertheless, a funda-

mental requirement” to transmit all infarmation
from physicians, nurses and other professxonals
t%rough mtermedrarres which has adverse cost im-
plications. This also creates quality limitations aris-
ing from the necessity of transmitting professronal

_ information through non-pfofessionally trained in-

termediaries. Since informatiof generated by pro-
fessiomals cannot uniformly be relied.upon to be leg-
ible, complete and unambiguous, mterpretatlon by
intermediaries i is not without tisk. This use of inter-

, mediaries also, of°course, constrains the potential

functions that® this system can perform Certain
functlons are simply 1mpractrcal if 4n uffermedrary
must be relred upon.. Certain benefits .which
umquely drise from the professional interacting
with the data contained in the system concerning a
patient dre also precluded .

Level 2 systems result in reduced errors and great-
er trmelmess in ‘the delivery of care gesults. Produc-
tivity gains occur, but they are t6 some extent pifset
by tlie cost of intermediaries. An mdmdual hospital
assessment, which we will describe if Chapter 9,
will be required to make a reasonable estimate of
cost , effectiveness, The benchmark systems sug-
gested as‘representative of level 2 are those offered .
by Natignal Data Commumcatlons and Datacare.

* Level 3 systems represent the most ambitious and
far- reachmg comprehensive medical information
systems. They differ from level 2 systemsiin that they
are designed for direct use by physicians, .nurses,
and other health care professronals They are de-

printed form. For exampl’e all drugs contdined in \ signed on the premise that most activity in a hos-

the hospital formulary: could be displayed oh the

pital stems from physicians’ orders and is ultimately

screen, permrttmg the operator to select the one .. aimed at functions performed for the patient or re-

corresponding.’to the drug order written by the
physician onthe medu;atron,sheet in the chart. -
j.rke level ¥ §Stems, level 2 systems are designed
for use by terminal operators rather than medical
professionals, Therefore, terminal entry techniques
may involve speciak skills such as.typing er .use of

Aruitoxt provided by Eic:
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sulting in information which is returned to the
physrcran for use in further decision’ making. Since
an 1mportant subset: of this same clinieal informa-
tion is utilized by nurses in carrying out physrcrans
instructions and makmg clinical observatlons,-
direct use by nurses is also emphasrzed
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Level 3 systems combine high performance e (Medzcal Information Systems, Aspen Systems, .Ger-

)mmals with displays organized in natural and log
—lcal medical ‘language with whicli physicians and
nurses can commuhicate as fast or faster thap they

~ could ‘previously with handwriting /in traditional

manual information processing. It has also been _

« found necessary to achieve this communication fa’
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cility withgnly the most Mminimal.training in order
to achievé'acceptance. ;
The level 3 system thus tliminates mtermedrarles
in medtcal communications, Further, by placing
the physician and nurse in direct interaction with#
the system, additional system functions are now
possrble The level 3 system thus has the greatest im-
pact on altermg the manhes in which care is deliv:
-ered’ in a hgspltal "Because®*of the addmona/l
tétminal capability required, as well as.a gréater
number of functions now performed, lével 3 systems
* are the most expensive of the hospital-wide systems.

PIRY

Conversely, R¥wever, their’ benefits may be antici- ¢ °

> pated 1o be thegreatest. Te

‘A level 3 system has been extenswely stt;dred ina
. National Center for Health $Services Rsearch spon-
" sored eight year study of the Technjcon Médical In-
formation System installed atsEl Cammo Hospital,
Mouritain View," Califordia. This studf had been
carried out under contract by both the hbsbttal it-
self and by the Rattelle’ Columbus Laboratoriés.
Significant patient care bene’g’s have been'reporged ‘
as re‘i'lttctedi by greate accuracy, trmelmess and
compietepess Ecorigmi have mdtcated pro-

. mantown, Maryland, 1977) certain selection prin-

ciples are. suggested .here. The violation of these
prmcfﬁles may give the hosprtal éxecutive or HSA

ereviewer some gause for. coricern.’. Te

~ It will be suggested in the next chapter, in consid-
ering acquisition alternativés, that most hospttals,
are well advised to select from among the various
vendors of geveloped systems in contrast to under-
takmg syltem development within.the hospital. This. .
implies the necessity for ev‘aluatxon of vendor de-
veloped'systems. ‘{ .

The first caveat in undertakm such a selectron is

to be certain that all importantly affected groupn,
the hosprtal are well represented. Just as, “‘war is too
. important to be left to the generals,” medical infor-
matign systems-are too important td be left to the
computer experts. Therefore, the selection grotip
should include representation from administration;
edical staff, nursing, clipical laboratory, phar-
‘macy, radiology and the-Business office. The desig-

_ nated team should colleéti\”rel){ comprise a group in.

yhom the balance of the organization will have con-
fidence. As will be notéd’in a later chapter, the in-

" stallation of a comprehensive medical information
" system in a hOSpltal/lS potentially a be

aviorally
traumatic event. Participation of all affected per-
_sonnel iy decision makmg is; of course, a proven
“method of minimizing such trauma, Also, the
varied experrence of the members of the aforemen-
tioned groups is required to make a reasonable

ductmty gamﬁ‘ appro){tmatmg the ‘cost ‘of the sysw  assessment. . - -

“tem. Given the incentlve structure which exists in a
hospital commum g under present legislation, this
évaluation could n&t detgrmine if additional savings
beyond thpse necessafy to pay for the system and re-
main*competitive in the local hospital community
could be realized. The interested reader is referred
to the El4gamino and Battelle reports which are
cited mthe brbhograph (Barr&tt‘et al, and Gall).
The Technicon Medtcaj Informatmn System

which wa$ the subject of the aforementioned evalua-
tion studies, is a benchmark for level 3 systems. A
second suggested benchmark is the Medicus Corpo-

’ ration Spectra System, which Was also designed for-

direct professional use. ot

-4 . b} <~ R

.System-selection - . \

While a'tm detailed plan for syStemtselecti.on ‘by the .
hospital is not the purpose of this publication, but
< rathcr wasa. subjeCt ofan earher book by the authgr

-
B
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After organization of selection grofips, if a long-
term hospital deyelopment plan for medrcal infar-
" ation systems does not-already exist, construction
of such a plan should be the first task. of the selec-
tion.group. Consideration should be given to.a long- "
range plan which cdlminates in a level*8 system to
avoid later encountermg a cul de sac;. however,
whether such a goal is established or not, the long

_ range Plan should bé developMordance with

the principles which will be discussed i in Chapter7."
"Then, on-site visits should be made to hospitals

* employing systems representative of various stages

in the long-range plan. At a minimum; site visits
should be made to hospitals utilizing one, or'prefer-
ably both,- of the suggested sberhmark systems.
Other systems m the category of jntéfest should alsa

be, visited. Later in this chapter we will present_a ~

comiprehensive Jist of systems. Specific suggestions

-
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. might also be6btained from the American Hospitaly.
Assocrqtton > :
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"In sertously exammmg a gtven system visitg
should be made to at least two hospltals emplaying
. the system. Particular care should be exercnsed in
drawing conclusions at the hospltal site where the
system was developed because of the singular by
products of the development process. The develop-
ment site hospltals will on one*hand have suffered
from the usually unavoidable trauma of develop-
ment error, and on the other hand, reflect pride in
“their” system. Where options exist, hospitals visited
should be those judged the most similar to, the,
evaluatmg institution. Check lists should be drawn
* up in advance’of visits to be sure that all relevant

“questions' are considered. Professional ,matchups
should be made; i.., physicians with physicians,
nurses with nurses, laboratory technologists with
laboratory technologists, etc. ’ .
«  An almédst ideal method of evaluation is to ar-
range with the hospital possessing a system of in-
terest for personnel from the evaluating hospltal to
_work for several days in the hospital utilizing the sys-
tem. Much can be learned by physicians making”
rounds-with other physicians using a system. A week
spent by a nurse working at a nursing station utiliz-
ing the system is infinitely more valuable than a 20-
"’_ ‘minute tour. While such a significant i investment of

s

22

evaluation of one or two “finalist” systems, it is
strongly suggested that 1tbe considered. - . -

; A dangerous trap in system evaluation is consid-
- eration of “features.” The fact that a system claims
" to have, say, an “adverse dtug interaction system” is
" almost meaningless unless an evaluation 1s~.carned

, out on just how the system performs Stated differ-
ently, thé depth and sophistication of performance
of a given function.is much more important than
-the: array of “features.” Depth ¢an be rather easily -
assessed by attempting to handle a half'dozen or so
real patients’ data with all the attendant “real
. world” complications and exceptlons via the sys-
* tems. “Shallow"” systems will simply prove to be in-

companson charts a rather dangerous evaluation
tool .when not backed _up by onssite, 1nidepth
. exploratxon of functions.
Table 1 summarizes the offerings.of 158 vendors as
of 1978, -This table was constructed by David K.
Tao at Washington University School of Medicine,
St. Louis, under a granf from the National Center

,Systot_njvendors

g . . . .
S ot Lo i
. . . N 3

<

capabTe &f handling the data effectively. This makes

' time js undoubtedly practicai, only for .m-depth 4 H‘,‘Lgb

for Health Services Research.! No implied endorse-

ment g5, zntendedfor any system contained in Table

1. Indeed, many of the,hsted systems are unfamiliar
to the author Nor, to rezterate, s any endorsement v
suggested for any of the benchmark systems identi-
fied .earlier. Since any listing of this kind becomes
rapidly dated, it is suggested that its use by hospitals
be supplemented by checking with the American
Hospital Association or other sources of current in-
formation. Table 2 contains vendor names and ad-
dresses. The tables and notes making up the rest of
this chapter are taken directly from. the Tao report.

-

Notestotable 1 . “

“~

@) Iinplementation type'- F = Facilities Management: &

1=In-House (on-site) computer system; S=Service
Bureau (off-site). Where blank, the information was not
obtainable from inforrpation supplied by the vendor. WFa-
cilities Management involves vendor respo sibility for
operation of the client's computer facilities. 'ﬁ house sys-
tems may be installed by a vendor, but are subsequently
operated by the client’s staff. Service bureaus provide ac-’
cess to processing on a computer located at the vendors
site. In some cases, notably hospital “distributed process-
ing’ systems a minicomputer may’be installed at the hos-
_ pital, connected by telecommunications to a “Host” com-

er at'a’reniote site. Vendors offering this arrangement

nsxdered both type “1” and type agr )

.

(b) Number of Clients: Clients either” currently using or
committed to usmg the vendor’s medical applications
software, accordirig to the vendor’s estimate. An asterisk
. (*) indicates that the vendor provtded names of some cli-
ents (and presumably would also do ‘this for a prospective
customer). Where blank, 1nformatlon about number”of

chents was not given.
¢

(c) Customizing A rough indication of the answer to the
survey question: "Approxrmately what percentage of your

“ software-development effort is spent in custom-tatlormg

to meet mdmdual requtrements?” The codes: A=51%
or. more; B= 21% to 50%, C= ZO%yor less. Where
blank, the question was not. answered. Many vendors had
iffi culty interpreting this questlon especially in the

jcases ‘of “profile-driven”, or “parameterized” programs

which allow users to tailor programs to their own situa-
tion, ‘but do not involve extra custom programmmg by
the vendor.

-
-

(d) Billing/accounting: Actually includ®s all business
functions related to patzents such as accounts receivable,

! Tao, David K. Comput né
Vendors. Washington Unive y
February. 1978.:
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¥ ' o C LT Tabled, ' e
.., @ - / 'Emphasl\s . AppAllrc:‘Hon N
‘ , " No.ofclients ‘ . .
. . Vendor Impl Type(a) Clinic Hospital Lab Pharm Othet .  (noteb) Customizing(c) BIA(d) Mgmt (e) Schad.(l) Ancillary .MR(g) Other(h)
o . .
Abacus Data Systems........................ : 0 A. X X
Abbott Diagnostics Division.............. 1 - X R - 32° C ot X, .
- Abademic ComputingCorp. . .. ............... F,1 X X -8 B X X - X X
,. AccucomDatalnc, .......................... S X 5 20 . C X ' X X
*  ADP{Automatic Data Processing).............. . S X . N » 50 C X X :
‘. Advanced Medical Systems . ... ... e, . F18 X X - 22 . B . X X X X X ab
- ¥ AlexRiverbank Assoclafes Ltd. .............. . 1 X X 8 X X *7 X X X X
' . AllTypeSystemsInc. ............c..cvvvenn.,. 1 X X . 9* -C . X 4 X X X X’
Amés Color&HeCorp. ...........c.........¢. 1 X ¥ 3 c -~ X X . - X
~AML Intemational .......... .. S TP 1 X X ) ) 45* B - X X P . P X s
‘Analytlc Associates. . ..... e AN L ' X - 3 A ’ ’ X" X
‘Appalaghian ComputerServIces ........... ee ¢ 8 - X 86 . C X X : p
Artronix,Inc....... % ... ... 1,8 X, X 200 c . Xx. X X+ X u, x
* B-DElectrodyne, .......:........ et oo 1 s X ’ 14* B ‘o X  m
B-D:Spear Medical Syste?ns ...... ST : 1 X X X 41¢ c X X .
Bac-Data Med. InformationSys . .............. . ] X 300°* C - % f
Basic/Four Corporation. ................. R 1 : X " 4* c-° X X X X
: ."Beehive International . ... .. o merm e e eaas s : _ X 9* B P P X. P ceg,lmv
BlomedImation Corp. ......".... ereen eeeaes - 1,8 X X X "X R A B X X X X at
’ Burlington Data Processing ...« .... | SO 1,8 . X, 65* (o} % X. X- .
, BurroughsCorp.'............. e, £ E, 1,8 .* X X X' X 300* : X X X X X #¥a
o Busingsxinformation’ Sys Inc.............L. v 1 X X . 25° Cc X X X X P P
., CCS(comphterConsumng SVC) b, 1S, X 125 c X X X X
' CDI{Computer Dynamicsinc) ........ geoneaeas 1 X 30 B X X P .
* CGRMedical Corp. ..... e 1 X . e 1* X X X X X
- . 7 CHART,INC..........eovvnin..... e . . X : 0 B. X% X. P P X X
: : CHC(CommunltyHealthComput) ......... o1 x X , - 10° c . : X )
o . ClinicServiceSCorp.............c.oovvuvn.... S .. X & - 75 B X X X X
.. ... Commercial DataServices ............. I ‘ X ¢ 20* A X X P P
; «Commercial DataSystems ........... ovintenne s T 1, P P. ’ . P P
w* .Compda MedlcalSystomslnc ......... I, ° X . .. ’ 12 . B X X P X X X
COMPUCEre, (G, .. e rsesenenennnnns . " F g X - . 2* X X P X . % a,l
.. ComputorConcqpts&Svcs inc......... I, 1 X g T B X X P
. Computer Laboratory Serviges., ............... o, e X X X
y  ComputerMedicalCorp. ..................... - X ., ‘ . 200* B X - X X X
Corputer Sciénces Corp. .................... . F,1 o P* P P P P X
COmMpPUOr SYNOrgY. « ..o veeeereennnnnnns F,1 X rF .5 - A X X P P X a
" . CoulterElectronics ..................o....... 1.7 X . X 3 . X x* X :
- Creative Socio-Medics .................. RS X X © 250* A X X X . X X
' CSMMedical Devices . .....1............ R < X N - 30 c .P X .
CybermodCorp ............ yeaeasd e dreaeen. 1 X R ‘s C X #
Lo < . . ¢ N . y . .
4 D'SarCompany ......eeuiiiuin... 1 7 X . " 2 ' B X X : . a
s T DAMCRIO,INC. . e, . F, 1" X X °X 3* X * X P X X . a
— DataServlcoAgoncylnc ecnenenaeea o S X “ 500* c X X X
> DATX.......e.oeunl R R PP 1 X * 4 ‘ X X. CoX X a
Lo DelaerataSystoms IRPRTR A IS S 1 X. 8 - B X X X X X
. ) * . .
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* .o Table 1. (contlnuod) . o ] R
' ( . Emphasis ' ', Application
- . N M . N S Area .

‘ . ’ - ‘. : - * « No ofclients <
. . Vendor X Impl Type(a} Clinic Hos?IuI Lab . Pharm Other (nola'b) Customizing fc) BIA (d) ‘Myml (e). Sched.(l) Ancillsary MR(g} Otifer(h)

Digital EQUIpMeNnt Corp. . .. o7 . vvrvernirennen. 1 - X L~ ¢ X X
Diversified Computer Applic.................. . S X - 140 Cc "X X X
) DNA (Diversified Numeric Apps.).. ... :......... 1 X T ox X 30 * B P X P X X a,l .
Doctors OfficeComp. Sve.Inc. ©............2 . . X ' © 8 c X X X X X P
a - . [N

EdeimanSystemsinc. .......0............ 0. | X 75 X "X X . X
Employers Insur. of Wausau,MSSD .......... .. E] X > 175 B X X ] P P P
Florida Software Services. .............. KA . ) , 6 B’ X . X , X P X
General Electric Med. Sys. Div. .. oo SERITITIERE 1. X X .. R** 50* C X+ X X X. X .

.  GammaSystemsServices ....c............... 1 X . X i A X X © X X A
JGeneral Automationinc. .. ...l : 1 X N ' 20* A. X X X X X' ¢e1
GeneralComputer Corp. .....oe B, . F,1- . 4 X X . 1 B X - X P X X a,i
Genetron,Inc. .......... A R ‘X ot ’ 6° (o] P X X X a

4 4 . .

* Hamiin, Williams & Assoclates ... e, 1 X X T ¥ o4 v A X X X X

HBO&Compahy ............................ . | - X X 94* . A_' X X X X - X a,1
’ HealthgardeCorporatlon ........ e, . 3 x X 50" 8 X X X "1

Health-Care ComputerSys.Ltd.-............... T : X C 10* ., B X. X X

Health Care Systems(NC) ............... 9 AN ¢ 50, C . X X

' HealthCareSystems(MN) ........ ... e s ° X - 125 - A X X X )’ X X

Health Contral Corp..................... e - X X . 26* B ‘X X X - X . X a,i

° HealthManqgementCy g X 10 < A X X X
Hewlett-Packard Co ........ e e e ’ | ' X 200 o] . X X cem
HMS Medical Servi O 1,5 X,. / 100° B X X P X X aip
Honeywell, InC. .............0c.coiiinlt, 1 /7 X X s 400* C X, X
Hospital Computer Systemsinc................ . F X ! 4* A X X P P X., a *
Hospital DataCtr.of Virginia .. " .............. S X X X 22 »B X » 4, P X° X-ab,p,s
Hospital Financial Sves.inc. ...ttt ot -X o 85 . C X X X" ‘
Huguelet SystemsCorp. .......... . e ;X - . 6 . B X X P P
1.B.M. Corporation . ... . ...... AU SO 1 X - ' X X . X <. al
ICS (Integ. Comm. Sys.inc)"................ut. S | © X ] . 5%, B : X .h
DS (Interpretive DataSys).......... FURN U X X - ka 15° a X X, -P a’

, Informatics,Inc. ........... Crepee et ’ ) \ B c - X <X .
Info-Datalnc..... e P . _ . 50 B XX, P P . -
Intelléctron International inc. . J........: e s X ‘. 650 | ;C. X X X, X

.* Interactive Systems|nc...... e ; 1. 0 X X X _ 12° B, P X P X P a . .
” . Interactive Sys. & Mgmt. COrp S . X : . 5 X P P P ‘

- Johnson Controlsine. ....s... ' 0u'vevneegnnnn. 1 Covs X : . o . hk , N
“Kaman SciencesCorp. .. ... vveveiinierianeie . S X : 25°* ‘A X X P <. 7
Kuhn,Olsen&West........... .eenns e deeis D X " 13- - C, XN X X X " q

o . Larry Chittenden & Associates . ....... g e D L cC. . X X : -~

ol LCI(Labora(oryComputlng Inc‘)u..'._.........t.. 1 X X. . 35* c ) X e
Lockheed Electronics Co. ...~ ... e 1 CX , 10° c X X - X X d
LoglcSystemslnc Seeees R R TTRIREE O RS X e . -50* Cc X L X .P X "X s

: MD(MedlcalDatamatlon)Corp A §$*- e L e 250* C X X P

n Management Systems Inc.of Amer. ........... - S X ot B X X X P P
. O Management Systems Tech. Inc...~ ..... yeeeres 1 ToeX 18° Cc oL . A }
N Q MBS(MidwestBus. Statistics). ..:.%. ..~ G X . ‘ . 1500 B . X X . X X X
]: [C R** = Rédialogy. st ) : o e . ’ o . e




- , . . . e v ’ ) - :;'a‘:;«" ‘" . - ¥
.- ) N N - e ) :
McDonnell Automation Co. ............... F,1,8 X 3 4000 . X X X X ael
MCSI(Med. Computer Syst.Inc.)............... 1,S "X ’ ~ 200" B~ X X X X .
MCS (Medical Computer Sciences).......... e - 1 X 11* A X X P P a,e,li
MDC (Medical DataConsultants), .. > .......... - 7 B X X X X X f *
- MDI(Medical DimensioniInc).................. S, X 10 B T X X X X 'a, N
MECA (Med. Comp. Appllc Corp) ..... e 1 : “X 1* (o} P X P X X a B
CMBAFAN. . . o vneeeen e ) 1 X X ] X X X .
4 " Medcomp Research Foundation. ,.............. - T4 A X X T X X X
Medical DataResearch’....................... 1 X 12* . C X . X P X, X
. Medical DataServices(VA)...,.......... $evnns 1- X X 300* (o} X X P X - P.
a ‘Medica) Data Services Inc. (TN} ................ (o] X X P , Xu P R
: Medical Data Systems (MI}. .. .-........ Lol . 1 X 195* C .7 n
»  MedicalScientificInternat't................... . . X 4 B P X P X X X
MedlcuslSpectraMedlcalSystems ............. . F,1 X X X 40" B X X - X X’ X a, d,i
-Meditech.c............ o ettt o F, 1,8 X X X X 140" B - X X X X X agcit
Med-Matic ..o, X . ‘ 65 c X . : .
- Medlab Company......... e, 1 XX 25+ c .. X X X ¢elm
Medtek Data. ......... . S X c " X X X, '
- Med-DataSystemsInC..........c...c.vovveunn. <1 X . 55 A X X X P . P
. MR! (Medical Resourcesinc.)................. " S X . . 15 A X X P P P P
) MSA (Mgmt. Science America). .............. . X X 50* Cc X . X
i MCS (Management Systems Corp) ............. F,1,S X 40* B X X . P X a,i,p
I* Medical Data Syst.Corp.(OH) ....... . ST s 65 c X X X * X -
Natlona!DataCommunlcatIons....'./., ....... F,1 X X X 7 "X X X X X a,i /\
NCRCOMPOration . ..o e vveernenrseennnns 1 X X ~ 300" . X - X X X X a . »* .
NLT Computer ServicesCorp. . ............. X - -~ 30 A X X P X X
« .+ NornthropDataSystems................. -1 X X 75* B X X X -X :
« "¢~ Northwest Data Systems ...................l. ' X 120° (o X X .-
T N - s M S
OccldentalComputerSystems ..... ot e, 1 X X . 550* v X X - X X P. t C
’ OmegaSYStemMS. ... ccoverernenrannannn.. - 1 - X T 5* r A X X P P X
Orion Systemscorp ......................... o 1 X 25 Cc X X« - P X °
PL,Clark&Co ..... ety voeene X - 4 A % P SRR -
~_~WP£«M (Proiesslonal Acct. Mach) ................. -1 D ; .13 (o] X -« % X X .
Pelam,InC.........c.c...... P | X X . I o (o] A - P P X X s ¢
Pentamiation Enterprises ................. Ceeee F,S X - 40" ¢ B: P P X P." al
Phone«A—GramSystem ...... eeaen cperraneais T8 X X 1500* . C L e R
PHS (Professional Hosp. Svc.)......5%0 . ....... . T X 50° X' X . E "
Professional Bilkng Corp. ..... e eeees S X . 54" c X X P. . P
Professional Business Services. . ........ teea.. X - 100* A - X X P y \
Professional HealthResearch ................. . X 500* C . T X . X r -
* Professional Management Corp. ............... ] X - 225* A X X “ X :
Pursinger Company. ...............0o.eveuess ' 8 gy G X X X [ P..YX ’
QuantaSyswmsCorp,(Medequlp)..........-,..-. 1 X X 12 ér “ X <P X ) X a,éwQ
Rapid Medical Services. ... .... O . . X X 7 . € X X X X. X 5 R
. - Roche Medical Electronics Inc.................. X : B ; e X3, -
. ' P .
. - S-TdkCompulerSeMceinc ............. s —1,8  X: 4 T XX P X P . ‘
+ | Safegam,inc........ ...l e . 8 iaX B . C X X ., -
the - 3 SAI ystomsAssoclateslnc) .......... PR ; F,1 X . 50* ‘B X X . a,l,p
2 SDC(ScIenceOynamlcsCorp) ......... S X 260* A X - X X X P
¥ _ . . . SDK Med.Computer Services Corps. . A X X » 50* c X X . X i
v SearleMedidata............o.ciiiiiilien..s . = 45* B8 ; . s
KR qm.dMedlcuSystemsCorp..,. 1,8 XXX, 400" ' X X P X ' x . oal
-"'f . L 7 . '
; EMC CEETE { ' : .
»a‘, S~ : \ - . o
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Siemen’s Corporation ...
. Space Age Computer Syst.

ne. .

Systemedicsinc.........
_ System Development Corp. ....

Sperry Univac Corporatioh

. Standard Systems, Inc....

giiif fid
SEE
2218 53
P HEL
§53 _Sgg.
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" d—Dietary planning (3)

34

patient billing, and insurancg claims. Payroll, accounts
payable, ‘fixed assets management, and general ledger
are not included as medical applications, since they do
not relate to patiénts. “X"” in a box indicates that the ap-
plication is currently markéted. “P” indicates that it is - .
planned for release within the next 12 months (after the
time of response typically Summer 1977 N

‘

() Managemcnt reporting and statistics: In most cases, -

" these a?e produced as a byproduct of billing/accounting.
a¥

® Schedulmg of patient appointments.

®) Ancillary: Ancillary applications cover such depart

ments as Laboratory, Pharmacy, and Radiology. The
next column, MR (MEDICAL RECORDS) includes med-
ical record summaries, histories, progress notes, medical
and-test data, orders, etc. Since ancillary results eventual-
ly become part of a medical record, the distinction is oc-
casionally unclear. Some vendors may have included
Ancillary in their responsg, even if this meant only the
_capture of charges from these departments for billing/ac-- .
 counting purposes. Vendors with more highly developed
anclllary applications are noted under the EMPHASIS
columns for LAB and PHARM MR apphcatlons varied

_ considerably in the amomg_g_f data gathered: from med-

" ical records indexing (i.e. patient identification, with al-
most no medical infermation), to retrospective medical
%stracts of-the PAS-MAP type, to récords=created and
retrieved concurrent with a patient’s stay or visit. In gen-
eral, few vendors gave evidence of maintaining large por-

tions of a patient's total medical record on computer. -

(h) OTHER: The letters in this column refer to the fol-
_lowing applications. The number of vendors- nammg

" each appllcatlon is gwen in parentheses. , . *

0

a— Admissions, dlscharge transfer, cﬁsus(SS)
b—Blood Bank records (2) ) )
c—Catheterization Lab (5) - ’

¢—EKG analysis (9) R S
f—Infection control (2) ' "
g—Blosl gas analysis (1)

h—Communications messages

.
A

aging(l) | -

i—Inventory, materials management(28) /’\\

k —Building environmental control (1) / ,
1—Pulmonary function testlng°(4) . / ' .
m — Physiological mionitoring (4) ’

n—Nuclear Medicine (3) o ]

p—Preventive maintenance (6.5 /

r—Resear ‘

@)

s—Multiphasic screening;(6) - o -

t—Tumorgregstry 3)

u-- Computeqzcd tomography @) .
v Left ventricular volume (1) - .
x— Radlatlog_,treatment_planmng (1) \

%3
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.~ Napa, CA 94558

X —Unspecified other, available -
P—Unspecified other, planned

. w

°

* + ABACUS DATA SYSTEMS
P.0. Box 2121
Modesto, ‘CA 95354
(209) 521-6287
K. lwahashi, Owner

- ABBOTT DIAGNGSTICS DIVISION
820 Mission :
So. Pasadena, CA 91030

. (213) 4411171
M. MacGillivray, Product Manager

ACADEMY COMPUTING CORP.
2602 N.W. Expwy. :
Suite 120 . .
*.  The Oil Center
Oktahoma City, OK 73112
(405) 840-2791 ¢
J. Sherburn, _Ph.D., President

“ACCUCOM DATA INC. :
P.0. Box2310 '

(707) 252-
D, M. Halcrow Presldent

ADP (AUTOMATIC DATA PROCESSING)

8760 Manchester

Brentwood, MO 63144

(314) 968-3000 . Lo
“ - L. Miner, Div. VP Sales . ’

ADVANCED MEDICAL SYSTEMS
Div. of LHJ Systems Inc.
130 E. 59th Street

New York, NY 10022
(212) 486-2730

T. H, Ellson, Director Marketing

: ALEX RIVERBANK ASSOCIATES LTD.
- Medical Segvices Division
P.O. Box 324 '
Leola, PA 17540
(717) 299-1214"

F. Frough, VP

ALL TYPE SYSTEMS INC

7515 Pearl Road :
Cleveland, OH 44130 , !
(216) 234~ 6500 .

W. A. Weiland, Systems Analyst

AMES COLOR FILE CORP.

12 Park Street. .
- Somerville, MA 02143

{8179 7761142.

S. Garelick, Commuhic. Mgr.

3~

¥

PAruntext provided by enic . LY .

_Note that stnce%?te survey was not desrgned specrﬁcally to
. capture data on these ‘other” applications, particularly~
. highly specrallzed ones such as computerlzed tomogra- .
. phy, itislikely that the results are less complete for these
than for the appllcatlons in the prévious five columns.
The table gives totals for each column for dil vendors.
When the vendors specializing in hospitals (i.e? not ori-
“ ented toward clinics) are separated from the vendors spe-

Bk

cigjizing in clml‘cs. the, followmg dlffer'ehces are ap-

parent;

-

“

‘plications. .

& Lo

&

Medical information system vendors:

AML IN’FERﬂATIONAL
2721 N. Tentral Avenue-
Suite 700 - .
Phoenix, AZ 85004
(602) 263-6591 , )

L. J Baker, Communlc Dis® .

ANALYTIC ASSOCIATES . - -
*P.0. Box 58251 :

Houston, TX 77058

(713) 481-9242

J. P. Smith, Pres.

A
-~

a

+ APPALACHIAN .COMPUTER SERVICES

-

- St. Louis, MQ 63144_

“ Irvine, CA 92714

P.0. Box 148, . "
Highway 229

london, KY 40741

(606) 864 4191 '
D. Stivers, Bir: Cust. Svc.

ARTRONIX -
1314 Hanley Indust. Ct.

S

Al .

(314) 968-4740 -~
N. Smith, Mktg. Svcs, Mgr.

B-D ELECTRODYNE -
Providence-Highway, .
Route 1
sharon, MA 02067 °

(617) 828-9080 N

TOM. Arnold, Dir. Mktg. Supp Oper.

B- D SPEAR MEDICAL SYSTEMS
123 Secdnd Avenue .
Waltham, MA 02154
(617)890-4800

J. E. Stohlberg, Mgr. Sales Adm T

BAC-DATA MEDICAL INFORMATIQN
SYSTEMS .

120 Brighton Rd. *

Clifton, NJ 07012 .

(201)471 -5242. -

V. J. Dedea, Salds Mgr. ,

BASIC/FOUR COMPUTER CORP. -
18552 MacArthur Blvd.

(714) 833-9350
G. B. Vincent, Indus. Mgr. Med

BEEHIVE INT'L

4910 Amella Earhart Brive

Salt Lake Clty, UT 84125. -
L. J. Nlelson, Med..Syst. Mariager °

» .

-

" Table 2 Von_dgr addresses, telephones, and contacts
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- 1. Hosprtals are mdre Ilﬁ[}%ﬁhouse implementa-’ E
tiong. Chmc;are more likely to useservice bureaus. -~ |
2. Hospitals place more emphasis on automating ancil- -

lary, medical records, and “other” applications; clinics
place more emphasrs on financial and manage?tal ap-

- ’
. - -

- -,

. : R
8. Vendors specializing in clinics average about twice as
many clients as vendors specializingwm hospitals.
. .

<
. .
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BIOMEDIMATION CORP. 2
200 West Monroe Street N
Suite 1110 .
Chicago, IL. 60606 o
(312) 782-2021 )
A. J. Perman Director Marketlng

HURLINGTON DATA PROCESSING -
164 College Street

Burlington, VT 05401~
(802) 658-26 .
R. E. Tarrant;*President _ BN

BURROUGHS CORP. ~
Burroughs Place .+
Detroit, MI 48232

(313) 972-7000

J E. Robertson, Accountmg Manager

'BUCSINESS INFORMATION SYSTEMS
NC.

One Davis Bivd. % \
Suite 509 - ‘ L)
Tampa, FL 33606 < T
(813) 253-2796 T T,

M. L. Vierengel, Syst Anal. 5 - e

_*CCs (COMP C'ONSULTING SERV. INC)
. 520 Dubuque Bivd. T PP
Dubyque, IA 52001 )
(319) 556-3131 PR . "

D. S.-Mitchell, VP Mktg.: *’

CD! (COMPUTER DYNAMICS INC)

100 Hegenberger Rd,  ° LT ‘
Oaktand, CA 94621 )
(415) 834-5800 o, .

CGRMEDICALCORP. -

2519 Wilkens Avenuee =~ -,
Baltimore, MD 21223 . .
(301y233-2300 )

G. A. Steer, Splet: Eqpip Manager

CHART INC.
0 Computer Drive West
Ibany, NY 12305 * AN
{518) 458-7666
S. Sprlnger, Dir. Mktg.

@HC (COMMUNITY HEALTH OOMPUT-
ING)

4242 Southwest Freeway .

Suite 504 -
Houston, TX 77/027/ LT .
(713) 960-1907 -

R. L. Craig, Head Tech. MarketIng

.
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T
CLINHC SERVICES CORP. > CSM MEDICAL DEVICES' )
300 E. Hampton, No. 222 v -B10 Memdrial Drive °
-~ Englewood, CO 80110 s Suite 12 Cr oty
(303) 761-5080 . ¥ Cambridge, MA 02139 e
D. Grow, Pres. (617) 661-3010 s
t ks Ledeen, Pres.
. co CIAL DATA SERVICES e ke N
BN + 2675 Cumberland Parkway CYBERMED CORP. o
: Suite 150 . 6800°Sierra Lane *
- . Atlanta, GA 30339 - .Dublin, CA 94566 T
(404) 433-1429 " (415) 8290660 ﬁ‘ -
W. D. Heisel, VP Sales . R.C. Burnham, Gén. Mgr” # °,
COMMERCIAL: DATA SYSTEMS . ‘O'SAR COMPANY
. Harttord Blgg., Suite 110 3 Nash Place B
98 - .. 7315 Frontage Road = = Stamford, CT 06906 .
Shawnee Mission, KS 66204 (203) 324-6456 s
.(913) 384-4040 H. Disraelly, Pres. .
N. Norberg, VP Systems . §ATACARE INC, - . .
i COMPAS MEDICAL SYSTEMS INC s ° 222 Walnut Avenue, SW.,
P.0. Box 2208 » Roanoke, VA 24016
San Antonio, TX 78298 e (703) 344-6605 3 e
(612) 924-4427 E. W. Warsaw, Pres.
N. R. Tapp, Director Mktg. & Cons. DATA_SERVICES AGENCY INC
COMPUCARE; INC. 9 American Industrial . .,
. 1970 Chain Bridge Rd. . Hazelwood, MD 63043 :
+ . Suite 602" * (314) 878-6100 SR
* McLean, VA 22101 <" G.J. Qepauw, VP
(70) 821-8858 ~ . oA ¢ - .

* R'V. Aprahamian Pres.

:COMPUTER CONCEPTS & SERVICES .

ING.

‘P.0. Box 1082 :
N St. Cloud, MN 56301
(612) 253-2170
D Brennan, VP -

’

COMPUTER LABORATORY SERVICES
. P.O. Box 6293 .

-Dallas, TX 75222 ¢

(214) 358-3631

C. MtLeor, Pres.

c COMPUTER MEBICAL CORP, ’
%~ North 1430 Washington
| = Spokans, WA 99201
. (509) 326-3220
<" 8.T. Hatch, VP

- COMPUTER SCIENCES CORP. N\
- 650-N. Sepulveda Bivd.
*  EbSegundo, CA 90045

(213) 678-0311 '

A.H. Olson, Director HD Info. Svcs.

COMPUTER SYNERGY 8
' 1939 Harrison St.
' © Sulte 202
| . Qakland, CA 94612
(415) 444-3434
_T.J. Culliggm; Pres: :

" COULTER ELECTRONICS ~°
* 500 West 20th Street

Hialeah, FL 33010

(800) 327-6531

-

o

.

- [y

N. C. Honey, Comp. Orp. Sales Manager

g CREATIVE SOCIO-MEDICS
Advanced Computer Techniques
437 Madison Avenue . -
New York, NY 10022

(212) 421-4688

) EKC

© 303E;OhigSt. ' - ~
Suite 1400 TN -

Chicago, IL 60611 .
(312) 467-4678 I

' L Pthpps Chalrman

v INC.
307 South B Street

DELAIR DATA SYSTEMS <=
6025A N. 16th Street .

Phdenix, AZ 85016 v o :
(602) 248-9106 ° .
W.E. DeIaIr Pres.. N
‘DIGITAL EQUIPMENT GORP. * .S

200 Forest Street . ‘.

Marldoro, MA 01752

, (617) 481-9511

R. L.J#8tz, Med. Rrod. Line Mgr.

DIVERSIFIED COMPUTEFI APPCIGA
TIONS:

2425 E: Bayshore Road

Palo Alto, CA 94303 - - o
{415) 324.2523 . -
L w. Mindestron Syst. Cons

DNA (DIVERSIFIED NUMERlC APPL).
9801 Logan Avenue So., . ,, P
Minneapolts, MN 55431 DR
(612) 887-5980 -
R.A. Fallat, VP

DOCTORS OFFICE COMPUTER svVC

-

ve

JRTORSI

San Mateo, CA 94401

(415) 348-7011 . .
E. F. Niemcewicz, Pres.
EDELMAN SYSTEMS INC.”

107 Prdfesslonal Centér
244 Pedch Tree Bivd.

-

-, ‘Baton Rouge, LA 70806

(504) 3871441 .
J Lindh, Dir. Fleld Sales -

. 1103 7th Avenus, N.

a

<. (812) 206-3000

EMPLOYERS INSURANCE OF WAL.
SAU, MSSD °

2000 We¥twood Drive
Wausau, WI 54401

(715) 8426941 -
T. GrRoovers Pres Mssd.

FLORIDA SOFTWARE SERVICES
P.O: Bok 2269

Altamont Spr., FL 82701

(305) 831-3001
R. Murrie, Dir.

G. E. MEDICAL SYSTEMS DIV, *

Box 414 W506 PR

Milwaukee, WH532Q1 -
_(414)544-3329, =

J: E. Parkhurst, Prod. Sales Manager

GAMMA SYSTEMSASERVICES

-

R

v

St. Petersburg, FL 33705
(813) 894-3640
F. W. Greer, Pres.

GENERAL:AUTOMATION INC.
P.O. Box 4883

Anaheim, CA 92803

(714) 778-4800

MgrsInd. Mktg. & Sales'

¢GENERAL.COMPUTER CORP.
M%d Mgmt Division
“Highland
Macedonla O 4
- (216) 467-0880 °
W. R. Trueman, Mgr Suppt, Sves.

GENETRON INC.
2685 United Lane
Elk Qrove, IL 60007
(312) 595-1522.
AJM. ‘Hetfern, Pres.

HAMLIN, WILLIAMS & ASSOC.
1120 Falis-Blvd.
MBox 3544
emphis, TN 38103
(901) 526-3911

HBO.& COMPANY~
2700.Rivgr Road, ‘ .
Sulte 118 - :
Des Piéines, IL 60018

’

P »

D. M. Crean, Regional Mgr.

+~ HEALTHGARDE. CORPORATION
124 N. Charles Lindbergh Drive ,

-

. Sait Lake City, UT 84116

(8Q1) 364-5800
K. B. l:ame. VP Mktg

HEAbTH.CARE COMPUTER SYSTEMS
A LID

* Ameri@n Med.-Atfiliates

Sulfe A-8

-Ben). Box Pavil..

Jenkintown, PA 19046

(215) 88687420 *

H.. xman‘VP Mktg

HEALTH CARE SYSTEMS

'200.Atlas Stregt #1.

~.Durham, NC 27705

(919 286-9313
"wwtford Admln

N




HEALTH CARE SYSTEMS
7301 Washington Ave. So. -
Minneapglis, MN 55435

(612) 941-7360

/T. Eckers, Dir. Sales

HEALTH CONTROLCORP. .
4835 LBJ Freaway :

Suite 640

Dallas, TX 75234
' (214) 661-7695

HEALTH MANAGEMENT CORP.
4335 Pledras Drive, W. «

Suite 115 N

Lamar Bidg.

San Antonio, TX 78228

(5%2) 732-9961,
HEWLETT-PACKARD CO... .
Medical Electronics L
175Wyman Street

Waltham, MA 01824

(617) 890-6300 :

D. Kelch Mktg. Commmunic. Manager

- HMS MEDICAL SERVICES
4333 Edgewood .Rdad, N.E.
Cedar Raplds, IA 52402
- (800) 553-5988 ¢
*Raymond Fergus, VP Systems Ipfo.

HONEYWELL, INC.
. ‘= Meéd. Systems Center
f . Honeyweil Plaza 5“
N Minneapolis, MN{55408
(612) 870-6670
G. F. Braley, Mgr. Lab. Syst. Mktg.

HOSPITAL COM PUTEF( SYSTEMS INC.
768 Shrewsbury Avenue
Tinton Falls, NJ 07724
(201) 842-9200

- J. J. Fahey, Pres .

.

*_HOSPITAL DATA CENTER OF VIR.
o GINIA ‘a

962 Norfolk Square

Norfolk, VA23455° « .. - . %
* (804).857-4551 .

D. S. Deckert, Pres: -

*. HOSPITAL FINANCIAL SEAVICES lNC
.. 170 Newport Center Dr.
. " Suite 240
*  Newport Beach, CA 92660
(714) 759-0223 - .
W. E. Nix, Pres. .

’ HUGUELET SYSTEMS GORP.
6200 North Hiawatha . )
"« Chicago, IL 60646 . -
- (312)736-9313 . - ¢
. T V Huguelet, Pres. *. -

LBM. CORPORATION . :
-'Gen. Systems Div. ~ ,
729/A0781 s
P.O. Box 2150 - "
Atlanta, GA 30301

(404) 231-5732

J.L. Hatrlson, Mkgt. Pgms Health Ind

ICS (INTEGRATED COMMUN SYSTEM
~ INC)
T+ 1256 Soldlers Field Rd. -
©  Boston, MA 02135 .

(617)-787-2800 .

- T B Kaplan e

-

’

L.

Table 2. (Continued)

IDS (INTERPRETIVE DATA SYSi'EMS)

. 29 Harvard Street

" Brookline, MA 02146
(617) 566-6800

P. T. Ragon, Pres.

"' INFORMATICS, INC. * o &

21050 Vanowen Streat

.Canoga Park, CA 91304

(213) 887-9121

R Kupferman, Dir. Mktg. Acct..lv.

INFO.DATA INC.

24460 Telegraph Road
Southfield, MI 48034

(313) 352-6755

R. B. Delong, Pres. 4

INTELLECTRON INT'L INC.
Medcobill System

7650 Gloria Avenue
Van«uys, CA 91406

‘,&9’(21 3) 988-5670

G. Priss;VP -

INTERACTIVE SYSTEMS INC.
40 Poplar,Str

P.O. Box 1 6 e
Scranton, PA 18501

717) 3447203 . -

H. L. Rothstein, Pres.’

INTERACTIVE SYSTEMS & MGT. COR-
s

* Dir. Mktg.

*PORATION

1500 Cardinal Drive
Little Falls, NJ 07424
(201) 256-4512

, A. Phllllps, Pres.

JOHNSON CONTROLS INC,

- 507 E. Michigan Street -

P.O. Box 423 -
Milwaukee, WI 53201
(414) 276-9200 ~
"WCR. Pauers

KAMAN SCIENCES CORP. ~, -~
1500 Garden of the Gods Rd.

Cold Springs, CO 80907

(303) 599-1581 .

)

F.L. Messerspith, Dir. Mktg/Karma

KUHN, OLSEN & WEST
7935 Calumet Avenue'
Munster, IN 48321 )
(219) 836-1766

R. Zlmmerman, Op. Mgr.

LARRY CHlTTENDEN & ASSOC
P.O. Box 55111

. Seattle, WA 98155 ;

(206) 364-8069 .

L. Chittenden, Owner . « %

+LCI (LAB COMPUTING, INC.)

+3301 Kinsman Bivd. .
P.O. Box 1763 )

. Madison, Wi 53701

(608) 241-4154 _
L. Guay, Tech. Specialist Mktg.

LOCKHEED ELECTRONICS CO.
U.S. Highway Route #22
Plaintield, NJ 07061

(201) 757-1600 ' ¢
A. Benner, GM -

LOGIC SYSTEMS INC.
4100 Southwest Freewdy

Houston, TX 77027 ~
(713) 621-4051 ° o

D. L. Richardson, Pres.

e

Southwest & Harrison .
Bellevue, OH 44811 .

- M.D. (MEDICAL DATAMATION CORP.) )

.{419) 483- 6060

Y

: Largo, FL 33540

W. R. Thompson, Dir. Mktg.  * !

MANAGEMENT SYSTEMS INC. OF
AMERICA w

1485 N.E. Expressway

Atlanta, GA 30329

(404) 321-1444 .
R. E. Hakes, VP

MANAGEMENT SYSTEMS TECHNOL

OGY INC. . -
4801 Waest Peterson Ave.

Suite 311

Chicago, IL 60646 :

(312) 286-1550 -

L. Calaman, Dir, Mktg. . 29

MBS (MIDWEST BUS. STATISTICS
INC) .

460 S. Northwaest nghway

Park Ridge, IL 60068

(312) 696-0220

S. Johansson, Mktg. Dir.

MCDONNELL. DOUGLAS AUTOMATION
COMPANY

Hosp. Sves. Division

Quad Bldg. -

5775 Campus Pkwy - -

St. Louls, MO 63042 L
(314) 232—]333 . L

mCSI (MED COMPUTERSYSTEMS I oemn
C.)-

8585 N, Stemmuns Freeway . .

Suite 100 . :
Dallas, TX 75247 T
(214 -2600 .
Mgr. Client Svcs.

MCS (MEDICAL COMPUTER = "«
SCIENCES) S
2400 West Bay,Drive e

* (813) 581-8742 ' B

. Mitg. Dir:-

-

R. J.'Kelly, Vp

MDC (M ED DATA CO NSULTANTS)
1894 Commercenter West, Suite 302
San Bernardino, CA 92408

(714) 825—2683

. .

MDI (MEDICAL DIMENSION INC) -,
2020 North'Loop West "¢

Houston, TX 77618 : .
713) 688-8831

0.D. Frasler, Pres . .

MECA (MED. COMP. APPUC)CORP . '
1910 N. Sedgwick St. - .

Chicago, IL 60614 .

(312) 75144411
R. J. Blake, Jr.
VP ngt - =

MEDATRAN T \
490 Post Street o 1
Suite 617 . ¢

San Francisco CA 94102

(415) 421-313F

-Ann MacNelll, Mgr. : '




MEDCOMP RESEARCH FOUNDATION
. 2400 Reading Rd. ~

Cincinnati, OH 45202

(513) 721-3357
* R. D. Wilbur, Pres.

MEDICAL DATA RESEARCH
1924 Cliff Valley Way
R Atianta, GA 30329
(404) 321-3743
D. Donahoe

MEDICAL DATA SERVICES
110 Sotith 7th Street
Richmond, VA 23219

(804) 643-0231

E. M. Conn, Pres. - N

MEDICAL DATA SERVICES INC.
3637 Park Avenue

<

Table 2. (Continued)
MRI (MEDICAL RESOURCES lNC)
Suite 515 - .
241 E, Saginaw
East Lansing, MI 48223
' (617) 351-8893
V. J. Gebes, VP Mktg.

MSA (MGMT. SCIENCE AMERICA) INC.
3445 Peachtree Road, N.E. :
Atlanta, GA 30326

(404) 262-2376

M. L. Kimbrough, Mgr. Creative Serv-
iced )

MSC (MGMT. SYSTEM$ CORP))

-

Al

125 North State Street . !

Salt Lake City, UT 84103
(801) 531~1122 .
D/,_L Utley, Health CargCons

PELAM, INC. ,
* 8950 West Lawrence - i
Suite 60

Schiller*Park, 1L 60176
(312) 671-4510

E. Schings, VP

PENTAMATION ENTERPRISES e
1 Bethlehem Plaza .o .
Bethlehem, PA 18010

(215) 691-3616

T. M. Boyle, Dir. Mktg. .

PHONE-A-GRAM SYSTEM
One South Park

San Francisco, CA 94107
(415) 433-4170

L. A. Petérson, VP Mkté4.

30. sujte3t0 bs NATIONAL DATA COMMUNICATIONS PHS (PROF. HOSPITAL.SVCS)
Lt Memphis, TN 38111 2997 LBJ Freeway - 414 North Camden Drive
(901) 452-9000 - Dallas, TX 75234 . . Beverly Hill, CA 90210
‘C. L. Lewjs, CDP, Pres. (821\-2 ?/2\10-1287?1 - (213) 278-4020
- . W. Whiteside, VP Mkty.
- MEDICAL DATA SYSTEMS . ' 9 PROFESSIONAL BILLING CORP.
3920 Varsity Drive -“NCR CORPORATION . P.0. Box 11077 -~
Ann Arbor, M1 48104 - Main & K Streets Charlotte, NC 28209
.(313) 973-2200 . - . Bldg. 26 3rd Floor ) (704) 375-4541
M. Glinski, Mktg. - (%%t)o& 90516;2479 ’ R.C.T. Brownridge, VP
;/ld%r‘;:cgu IDATRIZ SYSTEMS CORP. P. L. Marshall, Mktg. Med/ins Systems’ ©  PROFESSIONAL BUSINESS SERVICES
Olmstéd Falls, OH 44138 » - « NLT COMPUTER SERVICES CORP. Z?r?cﬁ?ndeﬁgogeggaﬂdmg
(216) 234-5424 - 715 Armour Rd. . . ' (402) 432-6668
J.C. Fakan, Ph.D. v PO.Box 1432 . (fJ Strasheim, Owne
bras o . Kansas City, MO 64141 rasheim, Owner
‘ (B16) 471-5532 . PROFESSIONALHEALTH RESEARC
) :\AEDICAL SCIENTIFIC INTERNAT!ON ( D.D. Henderson Sales Rep. ) 1633 dId Bayshore H{I)ghway ARCH
s . NQRTHROP DATA SYSTEMS Burlingame, CA 9401 )
s 1425 rf‘azer'cpff,\‘ggm * , 1160 Sandhill Avenue (415) 692-3960 -
. (812) 531 7.754 ¥ Carcon, CA 907“@. . v G. Kataoka, Djr. Health Servtces
*F. H. Murawski, VP Operations AN g'g’ g?,?;t‘tsﬁat', Mktg. Mgr. ggc;;essnoml. MANAGEMENT
MEDICUSISPECTRA MED. SYSTEMS NORTHWEST:DATA/SYSTEMS - 375 East Main Street '
1725 W. Harrison St. ) > 2620 Second Avenue - Bay Shore NY 11706 . )
Chicago, IL 60609 s * Seattle, WA 98121 * ot g16) 6 -0439 .
gn Jz) aﬁ;seaps E . (206) 623-8330 . L. Hirsh, Preg .
My S s e ’ v R. s - -
_ . R.D. Gentry, VP : PURSINGER CO.
MEDITECH , . OCCIDENTAL COMPUTER SYSTEMS 236 Tishfan Tower
255 Bent Street . . .. INC. - 6151 West Century *
- Carmbridge, MA 02141 K 10202-Riverside Drive w» Los Angeles, CA 90045 A
. (617) 354-3000 - N..Hollywood, CA 91802 (213) 670-5565 N
~*  'E. Pisinski, Nat'l Sales Mgr. " (213) 763-5144 M. L. Pursinger, Ph.D. Owner®
" MEDL MA?’rlc -P.’D. Marchetti, Pres.
MEDIMATIC e OMEGA SYSTEMS ] g%AI;qTA swi\srsms'conp (MEDEQUIP)
‘Los Angeles, CA 90036 . 5616 Nortl’20th Place ‘ C Rockvcl,lll”ensMDvgggg2
© (213) 933-6400 - . g%g)egg‘s %%5016 e (301) 881-2050 a
R. Herdert, Sales Mgr. - tt
MeoLAE CdMPANYg * G.E. Mitghell, VP Mktg. o President, VP,
, Sa]t Lake C]ty UT 84115 950 Benicia Avenue A 6994 N. Central Park .
. o 486-3021’ - " Sunnyvale, CA 94086 S - Lincoln\yood, IL 60645
D. Lesher, Mktg. Mgr. " (800) 538~1575. T E”Pz) > 2‘302
. ' J.J. Dougherty, Pres. Kass,VP \
MEDTEK DATA P.L.CLARK & CO. - ROCHE MEDICAL ELECTRONICS INC.
\ P.O. IBC:XV\%A29287111 - #  P.O. Box 699 .. Brickyard Road .
8 Seattle . ' Hayden Lake, ID 83838~ . . . Cranbury, NJ.08512 U S
(206) 623-6800 - (208) 772-2719 : © (609) 448-1200 .
.G. Masterson, Pres. « N. L. Clark, Principal F. J. Herrman, Consultant . "
MED-DATA SYSTEMS INC. PAM (PROFESSIONAL ACCOUNTING.  STEK COMPUTER SERVICES INC. ‘
Sanger Suburban PL.2 © — - MACHINES) : 2145. 13112 8t -
6515 Sanger Avenue #17° 1630 South Lyon su?\ . P.0. Box 328
) WacoﬁTX 76710 . Santa Ana, CA'92705 o —Terre Haute, IN 47808, ~ . -
. (800) 433-3300 G o (714) 836-7911 ~ (812) 232-1385
. (» “ordV.Hutchings, Pres. R. Kammeier, Pres.: 38 K. H. Williams, VP Mktg.
ERC * N AR
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SAFECOM INC.

Safeco.Plaza, T-11

' Séattle,-WA 98185

(208) 545-6332

R.L. Anderson Mgt

SAI (SYSTEMS ASSOCIATES INC) |

P.O. Box 3280
Charlotte, NC 28203

2 = (704) 333-1276

©

A. J. Cooper, Dir. Mktg.- °

SDC (SCIENCE DYNAMICS CORP)
2140 W. 190th Street ’

P.O. Box 3697.

Torrance, CA 90504

*(213) 320-1101

S » BN X Roy. Exec. VP
_-4SDK MED COMP SVCS CORP.

850 Doyiston St. (Rte. 9)

Chestnut Hil|, MA 02167 L
_{817) 232-8005 S

"M. D. Kaufman, AsSt. Mgr

SEARLE MEDIDATA - :
Box 5110

Chicago, IL 60680 Lol
+(312) 982-8182

W. R Smith, Ph.D. VP Operations'

" SHARED MEDICAL SYSTEMS CORP.
850 Park Avenue
King of Prussia, PA 19406
(215) 265-7600
K. A. Phillips, Mietg.

SIEMENS CORPORATION

>~

" 3 Med. Systems Div. .

188 Wood Avenue, So. .
iselin, NJ 08880 °
(201) 494-1000 . -
B Ellis

SP CE A\QE}OMPUTER SYSTEMS
“INC. _
106 Irving St. NW. e
Washington, D.C. 20010
{202) 291-4500 -
H.E. Holmqulst, vP Mktq.-

SPERRY UNIVAC
Wdérldwide Appllc Devel. CQnter .
P.O. Box 500

Blue Bell, PA 19422

(215) 542-4011 .

(X Schnelderman, Mgr ww Med Mktg.

STANDARD SYSTEMS lNc y St
" 883 Cochultate Road L

Farmingham, MA 01701,

.+ (817) 237-508%

»Jud Pratt
SYSTEMEDICS INC.”

" Princeton Alr Research rifp

Box 2000 .

Princeton, NJ 08540

{609) 924-9073

A. J. Penn, Eastern Div. Mgr.

SYSTEM DEVELOPMENT CORP.
-Hosp, a,.tHc Systems

40) Hackensack Avenue
HacRensack; NJ 07601

- (201) 487-0571
?f J. Gostine, Mgr. Hosp. & HC Syst
Q - 0

ERIC |

4

+3255 Scott Bivd. N

(408) 2499400 g - .
.B. L. Holiday, Mktg. Commun. Mgr. " .

- Cleveland, OH 44122

Table 2. (antlnuod)
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TECHNICON MED, INFO. SYSTEMS .
Santa Clara, CA '

TECHNICON T &-T CORP.

4820 Dale Road

* McFarland, Wi 53558 _ _— .8
(608) 838-3171 .

W. H. Thurston, VP Mktg. -

TELEMED CORP. - -
2345 Pemdsoke Avenue '
Hoffman Estates IL 60195

(312) 884-0900 *

L. M. Neg’zer, Prod. Mktg. Mgr.

T™MS
P.O. Box 1879 .

, ‘Los Gatos, CA 95030°

(408) 356-5555
R. E. Marland, Pres

TYMSHARE MEDICAL SYSTEMS % .
46 industrial Avenue - -
Mahwah,®J 07430 -

(201) 825 1100 .

B. Pagnotta, Reg. Mgr. .

ULTRAMATION, INC.
27730 Chagrin- Bivd.

(216) 831-2300  ~,.. . - S
S. Karp, Pres ’
.. VARIAN ‘DATA MACHINES v
2722 Michelson Dr. T
P.O. Box C-18504 L :
kvine, CA 92713 . 4 ~ o
" (714) 833-2400 ‘ B v
S. Hubner, Mgk. Mktg. Comm. x T
WAN BORATORIES INC. ‘. N
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.. Introductlon

The previous chapter described thes,varlous depart-
mental and hospital-wide medical*information' sys
tems that might be considered by the hospital.
- Equal importance must be given to the manner in
.which the selected’ system-is acquired. A limited sys-
tém functnonmg as advertised can be useful. Even -
"~ the best system, if it is not effegtively implemented .
can be a-disaster. And disasters have not 1nfrequen;
_ lyoceyrred. Almost everyone familiay, with this field
“can"Yecount oné or more, ;circumstances in which
hundreds of:thousands, or even millions of gollars,
were expended on a system which never achieved

LY

-

operatlon-al status. Many more hospitals limp along
reahzll,ng only a small portion of the potential capa-*
" bility of their systems because of poor execution.
The technrcal difficulty in designing, developing
and 1mplementmg"an effective computer-commun-
ication system for the hospital enn‘lﬁr-me-nt\should
not be underestimated. Therefore, it is important to *
pay special attention to identification of risks and
who wi arvthose risks. Too often the patient con-
- stituency or third-party constituency of a haspital is
- left_“holding the bag” for enormous and on-going
cost? without any significant offsetting beneﬁts
Therefore, the question of assessing the risks ass
" ciated with a proposed system acquisition should re-
* ceive consrderable attention from the HSA reviewer.

’ ‘

nd c

~ “Do-it-yomsoll” systéms development

" To a hosprtal executive, perhaps the most obvnous
method of meeting the medical information system
nceds of the hospital is to purchase or lease a.com-
puter, hire-a data processmg manager and staff, ask |
- eache department to state their data processing re-
qurremems, .prepare computer programs based on

-
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- those requlrements and then place the system in
+ operatign. Several arguments are often advanced if
- favor of fthis approach. The first is that such an ap-
proach can be fully responsive to the unique re-’
quirements of the hospital in question. The needs of
each department can be fully reflected in the de-
sxgn Another argument is that this approach alone "
gives the hospltal complete control pver its.data
processmg destmy It is not forced to depend on oute
" siders or compromise its needs wnth the needs of
other hospltals Praperly presented these argu-
ments can be, and often have been, perSuasWe
Yet, the “do-it- -yourself” approach has proven al-
together too often to’be fraught with difficulty,
Even .apparently -simple and' straight forward de-
’velopment ‘objectives prove to be extremely com-
plex. For example, nothing would seem to be sim-
pler than automating the hOSpltal payroll Yet, .
when deduction requirements for-federal, state and -
~ local governments are taken into account-and com- -
bined with the fact that' employedgmay live in rnul
’ tlple .governmental . jurisdi¢tions, payrell with-
holding for a variety of fringe benefits mus: be con-
sidered, collective bargaining agreements ‘may re-
qulre complex record-keeping concerning hours,
va(;atlons and holidays, and that all the foregoingsis '
subject to almost constant change, some insight may
be gained into the difficulty of the problem. It has
been proven time and time again that development
“of a successful payroll program takes>yeats to %c--
complish. Consider, then, a clinical laboratory sys-
tem. Then consnder further the requlrements of a'
comprehensive hospntal -wide system. " The medrcal
information systems which have been successf'ully
developed thus far have all h#d development cosgs
measured in many millions of dollars. Thus, the
magnitude of investment is clearl’y_beyond the re-
sources of even the largest hospital.
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Despite this rather negative outlook, numerous |,

hospitals have at least begun “do-it-yourself” de-
‘ velopment. Often, this path was undertakén inno-
cently, and even’ unintentionally. Traditional sales

’ 'praciice in the computer industry has been to iden-

tify sxngle limited applieations and sell only the
equipment required for the initial application. The
“hospital then hires one or.two people to develop and
tmplement the application. Then a second applica-
tion is suggested. The equipment is augmented,

soon followed by augmentation of the staff. Not un- .

typically, hospitals will discover they are expending

“

half a million dollars or more per year. for data -

I processing, with relatively limited results and no
clear understanding of how they arrived in this posi-
tion. Even those hospitals who are in the minority
among the “do-it-yourselfers” who have ultimately
succeeded in developing a workable system have
taken much longer and expended much more
money than would otherwise be necessary. It is this

author's judgment that the cost is typrcally tripled

‘by this approach. . .

It is difficult to understand and explaln the thlnk
ing thit leads to supporting “do-it-yourself” com-
puter system development. A hospital board would
not for a moment think of undertaking develop-
" ment of the hospital’s telephone systemi or elevator

system or heating and air conditioning system. A

medical information system is substantially more

technically complex and costly than dny of these
other hospxtalZystems Yet, hospital boards con-
finue to support, or at least passively acquiesce in
planggfor understaadlng medical, 1nfprmat|on syse
tem development” . ‘
Proposals for “do-it-yourself” development will
undoubtedly continue to be encountered. Three

consrderatrons are suggested as critical to the review

process.. First, consrderable care should be given to
revrewrng the professronal credentials of the data ,
processing staff ‘who will undestake the develop-
ment. Their experience should intlude successful
development of systems of similar purpose and mag-
‘nitude. Prudence suggests- that claims should be
reinforéed by reference checking.

Second, cost estimates and schédules should be
supported by actual cost and schedule data from
other hospitals’ experience with comparable_sys-
tems. It cannot be emphasizedtoo strongly that.er-
rors in estinvating of hundreds of percent are not
uncommon in computer systems develppmenit,

Third, the HSA may wish to consrder imposing a
#* condition on any approval requmng the hospltal to

Q

.

: A
absorb costs beyond a certain level in excess of the
estirhated costs rather than merely passing these ex-

*+ cess costs through to patients and third parties.
. Since thesgdcosts typically consist of salaries and
eqmpment rentals, they would normally not be vis#
ble unless a spetial control is placed.on them. HSA’ s
may wish to also consider such. conditions for other
methods of system acqugsrtlon but.it is suggested
here because of the especially ﬂagrant cost_ overruns
that are commonplace in “do it-yourself” develo?
ment. e . v

Packaged software g

A variation on the * ‘do-jt-yourself” approach in-

volves the acquisition of “packaged software,” that

is, computer programs previously deveIOped'else

where, requiring.only “tailoring” and implementa-

tion to fit the hospital in question. There are two
principal sources of packaged software, The first

source are other hospitals whad have, developed the

software for their own use. It is then “brokered” to
other prospective users, typically by com'puter

equipment manufacturers. Computer equipment

\&les are, of course, facilitated if claims of available
software can be made. Any of the major cdmputer
equipment manufacturers thus has an 1nventory ‘of
computer programs for almost every hospital appli-
Cation, typically coming from as many hospitals.
"Wh'lfe acqulsmon of software in. this manner is
less risky than development de novo, it is'not with-
out drfﬁcultres Software developed by a hospltal is
mvarrably tailored to the idiosyncrasies of that hos-
pital. Furthgr, it may be expected to lack the flex-
ibility necessary to be easily transferrable. This flex-

. ibility is achieved dnly when it is an original design

objective, and it substantially_jpcreases the cost of,
‘design and sometimes operations. For eéxample, a
pharmaey system developed in a hospital with a sin-
_ gle conventlonal pharmacy would require major
" modification to work in an lI\Stltlltlon committed to
. unit dose dispensing from decentralized satellite
pharmactes TSimilarly, a system that could handle
up to 40 terminals would probab.ly require major
thodificatién to handlé 55 terminals. Since these
packages are developed in a number of dissimilar
hospitals, they cannot necessarlly be expectéd to be
¢ompatible despite sales bterature from a manufac-

turer shewing them as an array of neatly drawn cir-

cles surrouniding a central circle marked “hospltal

information system.” -

The second source of packaged softw\’re is the

software company. Such a cormpajy is committed as '




its primary business to the development of software
packages. Since transferability and appllcatlon to a
variety of institutions is an objective underlying
package development in such a firm, it s likely that
such,a package can be more easily tailored to the '
needs of the hospital. Also, the reputation of the
software firm rests on the performance of its pack-
ages, whereas shortcomings in hospital -developed
packages can be blamed on the developing institu-
tion, and little blame accrues to the brokering
equipment manufacturer.

Even well designed software packages must, how-
ever, be successfully implemented and operated.:
Further, the acquisition and interfacing of software
packages is a difficalt task wliich is rarely complete-
ly-successful. Only when a system is developed asa
coordinated, integrated whole may’ its individual
component software parts be considered to be truly
interfaceable. Therefore, considerations similar to
those suggested for “do:jt-yourself” development
may be appropriate to.the review process.

-
.
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Vendor supplied and installed systems

Difficulty- with the aforémentioned approaches has,
led to ingreasing emphasis on acquisition of systems -
where not only the hardware and software is sup-
plied by the vendor, but the vendor is also given the

J%ob 'of successfully installing the system. Results

rom this approach then depend on the excellence
of the system in question and the performance “of
the vendor's staff. Experienced firms have emerged,

. *. particularly in‘clinical laboratory systems and level

.

-
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JAruitoxt provided by Eic
.

I medical information systems, who have compiled
a credrble performance record. Operations and

) mams,enance remain the responsrbrhty of the hos-

v .

" pital, ce-

‘For certain classes of systems w1th more llmzted
: funetions, this approach‘has proven qulte workable.
Perhaps its prmcxpal limitation is that in its purest

form it is static. The vendor comes, in, installs the x

systém and leaves. As the need for ¢hagiges occur,
the hospital isleft to its own devices rarely pgs-
sesses the capablllty to make.these, changes, For, ?hat
reason many hospitals prefer to,est,abllsh a contln u-
in'g relationship with the-vendor. . ., ¢ " <,
Review considerations muet eo\ncentraié on per~
formance of the desired:system in other hospxtals
“and ga’l;eful checkuj’g of the credemlals of t‘he

vend.or . s L

Vendor supplied, lnstalled and operated systems

Transfer of responsnblllty to the vendor may, of
course, be carried even further to include opera-
-tions. This may take -one of two forms—facilities
management or external service. Under a facilities
management agreement the vendor’s staff carries
out software and equipment maintenance and’
operations functions and may occupy the data proc-
essnng facility in the hospital. These services may be
provided on either a cost plus fee basis or a guaran-
teed fixed price basis.

Alternatively, the major computer equipment
may be located in the vendor’s own facilig;-external
to the hospital from which service'is provided to the
hospital-via appropriate communication lines inter-
connected with hospital-based terminals and
printers. The resident staff requlrement is then
minimized and certain economies of scale are
acfiteved by the vendor. This approach, typically
called the service approach, is widely used at both
ends of the system spectrum. The most successful
business office systerns are provided in this manner
from computer centefs supporting hundreds of hos-
pitals, and at the qther extreme, sophisticated med-

«~ical information systems. are available on a serv1ce
basis from vendor centers.~

Under the service approach nearly all costs are

rendered' explicit, as they are now incurred by the _

vendor rather than by the hospital, and hence must
appear in the vendor’s charges. Comparisons will
often suggest that an internal operatlon can per-
form the same functions at less expense _Careful
analysis, however, may reveal that this apparent dif-
ference is attributable to implicit but ignored, costs.
Interial costs which are often overlooked in eco-
nomic analyses include floor space, utilities, equip-
ment insurance, supplies, ,and fringe benefits.
While clearly the vendor’s purposes include achiev-
ing a profit, it is not likely that this profit level will
offset the economies of shared operations and the

additional experlence and skill that the vendor.can o '

-provide. - SRR
. Here again, review should center on actual pcr-
formance of the vendor’s system and on the vendor’s

reputation. ,

N ' . .

. Risks

It has been suggested in di5cussing the various alter-
native methods,of system acquisition that substan-

tlal nsks exist in: lmplenrentmg any medlcal 1nfor~

-
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~d
mation system. Both the hospital and the HSA must

be concerned with “identifying these risks, and in
partlcular who will*pay if events dnffer from expec-
tations. .

-
.

It is uscful to think of these l'lSkS as failmg into
several categories. The first of these categories is
whether the hospital is paying for input or for out-
-put. By input we mean the ingredients of a medical
information system, computers, terminals, printers,
systems analysts, programmers, supplies, utilities,
etc. By output we mean the results of the medical
information system —pay .checks, patient bills,
medication lists, laboratory reports;etc.

> ) .
Perhaps our most serious réservation about the

“do-it-yourself’ or packaged software approaches -

are that they typically place the hospital in a con-
tractual position of paying for input ingredients ir-
respective of whether the desired output restlts are
obtained. In’ the “cost-plus” world of hospitals, this
means that ultimately the héspital's patients and
third-party payors must bear the financial conse-
quences of the hospital’s assumption of this risk.
. And, this risk is not merely theoretical. Hundreds of
hospitals have found themselves committed to pay
for equipment and staff salaries in amounts far in
excess of the value received from -the results ob-
tained.

A significant improvement over an implicit or ex-
plicit agreement to pay for input ingredients is to
pay a defined amount for a system after it is in-
stalled and accepted, Under this concept the risk re-
mains with the vendor to fulfill the hospntals ac-
ceptance criteria. Further, the amount is fixed by

"contract and the variation in actual costs versus
planned costs will result in profit or loss to the ven-
dor and not to the - hospital. The hospital risk begins

only after acceptance. ) !

Of course, on-going operauonal costs may in-
crease in an unplanned manner following accept-
ance. Further, there is no assurance the system wilf®
continue to function and the hospital must continue
to pay the on-going césts even when the system is out

. of service. This suggests an even more favorable risk
allocation which is possible only under facility
agement or service agreements where the vendor as-
sutmnes operatlonal cost responsibility in addition to
installation responsibility. This can typically be tied
to a guaranteed level of operational performance so
that the vendor, and not the hospital, carries the
risk if the system is*down or fails to meet other pre-

v scribed performance objectives. :

[mc
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From"a public viewpoint this transfer of risk from
the hospital, and hence ultimately from the public,
to the vendor is highly desirable. Of course, a con-
tract is ultimately only a license to go to court to
seek relief, and the protection which it provides-is
no better than the financial resources of the vendor.
Similarly, a contract highly favorable to the hos-
pital does not make a poor system”a good system.
Therefore, review of medical informatiog systems
Certificate-of-Need Applications needs to be far. -
more perceptive than simply an asgsessment of the
placement of contractual risks. Nevertheless, such
an assessment should be an.important part of the re-
view. .

- A second category of risk is financial responsibil-
ity for changes. It must be considered as inevitable
‘that no*medical information system will remain
static in any hospital for an extended period of
_time. Changes will be inevitably required, either on
a mandatory or optional basis. Mandatory changes
typically follow from governmental actions such as
changes in payroll withholding requirements, Medi-
care billing, dangerous drug reporting, PSRO con-
trols, etc. When these clfanges are mandated by’
.government, the hospital has little choice but to re-
spond. When it is depending on an automated med-
ical information system, this may well require a
change in the system. A significant advantage of
*vendor supplied systems is that it has been the prac-
tice of vendors o modify their systems automaucally
to meet changed legislative and regulatory require-
ments, often without cost to their user hospitals.
-This spec1ﬁc point should be explored by the hos-
pital with its prospectnve vendor and the result re-
flected in the contract., '

The array of opuonal changes that might be de-
sired by the hospital are, of course, endless.” No
vendor may be expected to‘automatlcally respond to
the hospital’s requests, and their response will al-
most invariably result in higher charges to the hos-
pital. Many vendors, however,will review and clas-
sify requested changes, sometimes with the aid of
users groups, and will‘use the result to guide their
future development. ™ - .

/A third risk category.that must be carefully con--
sidered is that associated with the consequences of
hospital expansion and growth. This must be con-
sidered on at least a two dimensional basis. The first
dimension is quantitative growth —that is, growth
in beds, services, out patient Visits, lab tests, etc.
Any system has internal limits on the number of
messages.it can handle, the number of terminals it

-~
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can support, etc. While this will be discussed fur-
ther in.the next chapter, it is imperative that the
vendor and the hospital explicitly identify the limits
of possible growth with the.intended system, along
with associated cests of expansion and document
their agreement in the system acquisition contract.
The second dimension of expansion and growth is
qualitative; that is, to a progressively more compre-*
hensive system. For a medical information system
this may involve evolution from a level 1 system to-
ward .a level 3 system. It may be expected that any
vendor will claim that his system is capable of such
growth, and indeed, that he is working on develop-
ments which will result in such growth. The prudent
hospital, however, will insist that this growth capa-
blllty be firmly committed in the contract. Nothing

‘will prove more expensive than"to rely on the capa-

bility for such growth, and then discover it is neces-
sary to throw out the system in questton in order to
progress to a higher level system. And, in general,
technical considerations suggest such growth capa-
bility will not normally be present. Terminals which
are suitable for level 1 use are simply #9t suitable

+ for level 3 use. Storage and.processing chpabilities

for level I systems will rarely support|or b expand
able to those regunred for level 2or 3 ion.

? ¢

Summing up -

While the array of altemattves facing the hospntal
which must also be considered by the HSA reviewer
may seem bewildering, a rather simple approach
which should be useful to both the hospital on one

' hand and the HSA on the other can be suggested. A

[}

s\

-

hospttal should find a system meettng its require-
ments in actual operation in at least two hospitals.
If the initially desired system is less than the system -
ultimately projected by the hospital in its hospital *
development Plan, it should also sée the desired sys-

.tem expanded to the projected level in actual opera-

tion in several hospitals.

‘Stated dtff§pently, nothing is accepted based on
data processinig staff or vendor claims or projec
tions, but pnly on the basis of seeing the system in
action. The prospectlve véndor's professional and
business practice credentials are carefully.checked
with other client hospitals. Financial strength is
verified through banktng or other credj{ sources..

. The desired system is then acquired under a con-

tract in which all risks of installation and operatnon
are borne by the vendor, and the hospital's obliga-

‘tion is to pay a known fixed price for an operational
¥

system.

Such an approach may seem impossibly conserva-
tive, but if is the only one under which both the hos-
pital and the HSA can have assurance that they
have bounded the financial exposure of the hos.
pital. Certainly any- departure from this model - °
should be done knowtngly and explicitly so that the
increased margin of risk can be carefully weighed *
aqatnst the presumed gain associated with accepttng
the risk.-

To reiterate, the method of acqutsmon of a sys-:
tem compares in importance to the nature of the
systein being acquired. Fortunately, a sufﬁcnent
body of experience exists ‘to permnt _suggesting “a
réasonable approacht to mtntmtzmg risk. This focus
on risk may suggest a negative attitude —it is not in-
tended. Theyauthor's plea.is only for prudence.

L]

/ 4 ,' ..

14 t




Hospital dQVoIopmoni ﬁlan'
and system objectives

CHAPTER 7 T

Introductlon

Antong the critéria established by HEW described
in Chapter 2, is the relationship of the proposed
medical information system acquisition to the long-
. range development plan of the hospital. In consid-

ering financial feasibility in Chapter 9, a lifetime of .

seven years (a rather arbitrary but apparently rea-
sonable penod) will be suggcsted for analysis pur-
poses. It is important that some care be given. to
mxmmlzmg the possibility that the medical infor-
mation system under consideration be§omes obso-
letein a shorter period.

" Obsolescence frequently-refers to the.impact of
néw technology on old technology. Clearly, the
medical information system field may be expected

" to evolve rathér rapidly, reflecting continued prog-

ress in computers and electronics. Here, 'however,

the réviewer need not be concerned with this kind of
obsolescence. lf a hospital procures a medical infor-
mation system, “well suited to its needs, which saves
more, than it costs and fulfills this mission over a

ble availability of newer, better systems after such a
procurement does not obviate a gegd decision. nor
" affect the ability of the hospital to derive the bene-
fits cxpectchrom that deenslon

The hospifal should b&much more concerncd
about another kind of obsolescence —obsolescence
in terms of the needs of the hospital..It cannot af-

" ford to acquire a system this year and discard it next

.year because it no longer meets its needs.
Of course, the future may be seen only imperfect-

.ly Hence, such carly obsolescence will occasionally

occur. A significant responsibility exists, however,
__ to endeavor to preventthis by careful consndcrauon
_of posslblc changes that may reasonably be expected
to occur over the pro_]cctcd lifetime of the proposed
systcm No project apphcauon should be consxdcrcd

EKC :

reasonable life, it may be quite satisfied. The possi-’

2

/.
to be complete without such consideration. . !
Ideally, much of this should be derivable/ from
the hospital’s long-range plannmg process/ which
should exist independent from’ the question of ac-
. quisition of a medical information system./Whether
or not this is the case, this chapter will dutline the
major planning considerations which ar7Zelevam to ,
the specnﬁc decisions we are addressmg i

*

Altematlvo futures :

Assumptions about the future vitally affect hospital
development plans. These assuriptions tend to fall
into thiree categories. It is often useful to test such a
plan by cons:dcnng what assumptions are implicig
(or explicit) in its construetion. Faulty planning
usually stems from carelessness or pbor judgment in
the undcrlymg ;assumptions rather than from errors
"in detailing the consequences of these assumpuons
The first category of-assumptjons is that the fu-.
ture will be Just like the past. A system is then ac-
quired to fit current needs. This planning assump-
tion is usually implicit, and typically results from
lack of thought aboist the future. Of course, the fu-
ture may be just like the past but historical review | ]
usually demonitrates that this is'a rather unusual
occurrence. Despite this, it is probably the -most
common assumption made in prolect apphcauons
The second- catego?y of assumptions.is that past.
trénds will continue in the future. If admissions °
have been increasing at the rate of 10% per ycar
‘they will continue to so increase. If length of stay
has been declining, it will continue to decline, etc.
This kind ‘of assumption ds best tested against its
context for consequences. For example, admissions
forecasts should be tested against the demography

45
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of the hospital’s service area. Shifts in age distribu-
tion or population may render a simple trend pro-

_ jection invalid.

The third cajegory of assumptlons are those
which project events that will make the futuré quali-
tatively different from the past. The hospital may

discontinue its obs‘tetrics department by transfer-
ring this role to another hospital. A major teaching

afflliation may be established.

The administration, board and thedical, staff,
need to identify such prospective qualitative
changes as completely as possible and assign prob-

abilities to both occurrepce and.timing. Then the

pOtentlal impact on a medical information system
acquisition can be considered through a series of

“if —then" questions. A rather clear view of how this’

system would function or be modified to functlon-
under each significant eventuality should be estab-
lished. If this is not possible because of the nattuj of
the eventuality (e.g., “we merge with hospital A and
consolidate facilities”), then serious consideration
should be given to deferring the project if the even-

tuahty is assigned d'significant probablhty of occur-

‘rence. ' .

-

Sysmobjectlves “ . )

The hospital should establish for itself a rather clear
view of its information automation objectives: This

- is likely to be a sequential migration toward a more

comprehenslve system. An éxample of such a view

.might be: ) .-
Year- - Automation )

1977. . Patient billing and payroll

1979 Cliniical laboratory; Accounts payable and_
mven'ory control

1980. Admnttmg-—trﬁnsfer— dlscharge and out-
patient’registration 4

. 1981. . Level 8 medical' information system

It should be noted that the so-called “modular
approach,” while intuitively-appealing, exists more

* on paper than in reality. The number of incremen-

tal steps that can be taken.are more limited than
might be expected. The jonly safe “approach to
modular installation is to ﬁnd a comprehenswe sys-
tem which funct)ons satisfactorily and meets the
hospltal s.ultlmate needs and then explore the ways

.in which it can be economically broken i'nto mod-

ules for 'modular implementation. The alternative

approachi,, that of acquiring admissiens system A,

* L

laboratory system B and nursing system C and as-
suming that they can be integrated is usually naive
and rarely completely successful. The guiding rule
which has been elaborated earlier, is that the pru-
dent hospital will plan on only what it has seen in
successful operation elsewhere.

L4 [y

Hospital needs .

Hospital needs relevarit to a medical information
system should be derivable from the hospital's devel-
opment ‘plan. These include mission, relationships,
physical plant and quantitative projections.

Mission

‘The hospital’s mission(s) clearly-affects system re-

quirements Information volumes are clearly differ-
ént for short-temp beds versus long-term beds.»Out-
patient care establishes umqne requirements {long
term active patient files) and impacts ancillary de-
partment information volumes. The nature of out-

“patient care provided is significant; ancﬂlary outpa

tient services (e.g., laboratory and X-ray) are quite
different than clinic care. )

The_prospective establishment of new, specialized* *
services must be considered. Sameday surgery, di-
alysis, hospice care, mental health, radiation ther-
apy are just a few.examples of newer services which
might be added”

Establishment of new teaching programs can im-

_ pact system requlremsnts Clinical trammg of med-

ical students may, for example, require the use of a
level 3 system to write medical orders with the cap-
ability for review and release of these orders by a li-
censed physician before they may be acted upon.
Additional términals for teaching may often be re-
quired.

Research needs should be corsidered. Medical in-
formatlon systems may be useful for acquisition of
data for clinical or hospitdl management research.

. ‘Data needs must, however be anticipated. These

needs may affect system selection.

Rel;thnshlps L .

Hospitals rarely exist without formal or informal re-
lationships with other institutions. These include

N other hospltals HMO’s, teaching msututlons and. f' o
nancial third parties. '

Shared medlcal mformanotir systems have been
found to offer certain advantages While medical

o
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information services may be prov:ded from a shared

computer facility by a vendpr without requiring any
special relationship betweef hospitals served from

" that ffacility, ‘the possibility of a group of hospitals

establishing a shared facility also exists

The possnbnhty of hospital merger must also be
addressed by any long-range plan, This is an espe-
cially sensitive topic but medical information system
planning can often take place on a “what if. . .” ba:

“sis so that the system wil] not become obsolete

whether or not a possible merger takes place.
Shared ancillary facilities represent another form

of coordination of activity . among hospltals short of.

merger. AS laboratory equipment volume capability
continues/to grow and laboratory, radiology, and
other clinical ancillary equipment escalates in cost,
the attractiveness of sharing grows. Medical infor-
mation systems ca egate at least some of the lim-
itations of sEch shar¥ag by permlttmg communica-
tion of orders and reports at electronic speeds from
remote sites.

Coordinated specialization may,also enter its hos-

. pital plans. Increasingly, hospitals in a given area

are limiting the number which provide such services
as obstetrics, pediatrics and open heart surgery.

Teaching roles may not only affect this mission of
the hospital and hence system content as discussed
above, but may also affect system scope. It may be
desnrable, for example, to include terminals at a
iedical school tied into an affiliated teachmg hos-
pital. A similar consideration might lead to the de-
sirability of locating terminals in ar{ﬁ’nior college
with which the hospital may be affiliated for nurs-
ing training. -

HMO’s or other new organizational modalities

should be considered. If it is likely that the hospital

may become involved, then the nmphca'tions for

" medical informatiori system- plannmg should be
) thpught through

Physlcal plant o

MPrqs]:.)ect‘ive changés- in physical plant and equip-
‘_ment can, of course, affect information needs. Con-

struction of a new hospital or major addition or re-
arrangements are obvious examples.

Opening of femote facilities for, outpatient care,
sameday sufgery, etc:, should also be considered.
Existence of a comprehensive medical information
system may, in fact, increase the feasibility of such
plans by overcoming potential commumcation

;ﬁoblems

M4
~The possibility of introducing multiple facilities
must also be considered for their impact. Nearly
any hospital-wide information system can support a
pharmacy but only the more sophisticated systems
are designed to handle multipie pharmacies.

The introduction of other forms of automation is*
likely to affect medical information system plan-
ning. This is most pfeXalent in_the clinical ]abora
tory where most of the higher volume chemistry and
hematology tests have been automated and where
further automation is inevitable. The value.of high
speed automated equipment is in part offset if infqr-
mation to and from the equipment must be handled
by conventional, rather slow, error-prone manual
methods. Automation in other areas such as radiol-

ogy and pharmacy, while less pervasive than in the
.clinical laboratory, should be anticipated.

Quantitative projections

After system objectives and hospital needs have
been estabhshed and extensively reviewed by all ma-
jor groups within the hospital, certain quantitative
estimates should be made extending over a period

orrespondirig-to rea¢onable system life. The specif-
Ic estimates fequired depend, of course, on the types
of systems under consideration. A laboratory system
will, for example, require estimates of projected
volumes for gach type, batteries, STAT orders, etc.
Beds, inpatient days, average length of stay and
outpatient visits are common estimates required for

hospital-wide systems. System vendors will provide *

detailed lists of parameters which are required for
sizing their systeimn. ’ S

The critical issue in cEmsidering quantitative esti-
mates is the consequence of making a major-error.
We noted early that misassessing the possibility of 3
major. quantitative cHange was likely to be of most
.concern. Since no hospital can’ be expected to be
,omniscient, we must deal with the possibility of such
an error by examining its cornisequences. This is
done by assuming a large error and then determin-
ing the system consequences. This procedure is of:

+ ten refer{ed to as-sensitivity analysis,
The planner might ask, for example, what wauld

be the consequence of census reaching 150% of esti~

mate and length of stay reaching 150% of estimate, .

Since ‘these errors would compound in affecting pa-
tient record storage requirements, the system would
. be required to store ‘nearly 2.25 times the originally
projected record volume. If the- system design was'
"such that_its storage capacny could only be m

4*‘7
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. creased by two times, prudence might lead to ques-
tioning that system as a candidate.

* Maximum eyror will differ depending on the pa-
rameter under consideration. The maximum census
‘error of 50%" reflects the physical limitation of the

~ hospital - ‘building. An outpatient visit estimate
-might, however, be subject to a 500% error over a

! seven year period because there may be no similar

physical limitation. ’
+Ideally, such an examination will lead to the con-

clusion’that given the maximum errors in estimates

(and- combinations of estimates) the planner can
foresee, the proposed system will be adequate, un-
doubtedly with modification. Or he may find ‘a cir-
cumstangce under whlch it would be jpadequate. It
then becomes necessary for the decision-maker or
reviewer to elect or declme to assume the risk associ-
ated with this circumstance. Fhe purpose of this
p(ocedure is to pinpoint the crucial issues.

-

-t

U.

RIC.

‘Concluding note - -~

The hospltal development plan must be more than
simply filling out a form. Rather, it must be a
thinking process. It may be difficult for the reviewer
to determine from the CON application how much
thought has gone info the plan. "This chapter has at-
tempted to identify the more importam issues. In-
terrogation of the hospital by reviewer about the is-
sues should quickly establish whether the hospital it-

self has already identified and dealt with the appro-

priate questions.
No review procedure can eliminate future sur-
prises. There is no reason, however, why the inci-
* dence of surprises can’t be reduced and more im-
portantly, their consequences largely mmgated by
* asking the right questions in advance
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_ Resource requirements
CHAPTER 8 .

@ ‘

Introduction

Chapter 2 noted that among the'relevant criteria es-
tablished by HEW is'included: - . '
“The availability of resources (including health
manpower, management personnel, and fupds
for capital and operating needs) and the. avail-
ability of alternative uses for such resources.”.
Review of a medical information systeneCertificate-
of-Need application should include such a consid-
eration of such availability. CoL
Financial and personnel resources must both be
considered. Pex&aps atypically, installation failures
are almost invafiably traceable to personnel limita- .

typially exists whereby the hospital can continually
add equipment in small increments, each increment
not infréquently falling below senior management

'/.or externa\HSA review cutoff levels. As equipment
is added, requirements for additional staff are often _
. generated. - '

It is not unusual for hospitals to discover they are
expending a million dollars per year or more with-
out any clear recollection of an explicit manage-

‘ment decision to do so. In this, hospitals are not un-
like private industry or other institutions, Indeed, .
"an important dimension of growth of the computer

industry in'recent decades has been its ability to of-
fer “painless” acquisition financing t4 its customers.
This -wnplanned growth is most Yomnion with.

E)

k4

tions rather than to financial {imitations. //

. - “do-it-yourself” systems. Acquisiti -
_ - Financial resource requirements - o-it-yourselt ' systems. Acquisition of a vendor

“In Chapter 9, the cost elements making up afinan-
cial information system which must be financed will
- be identified in some’detail. While such a s'!ystem is-

~ properly considered a capital asset, most or all of

‘these cost elements are typically treated as current -

operating expenditures and hence no capital fi-

developed system presénts a more explicit decision

although lease financing is typically a part of such -

L Y

proposals. * .

Savings from third Par;y’ lea;ing are likely to b;: :

most pronounced when widely used equipment is 4n-
volved. The substantial resale market often leads
leasing firms.to accept’greatey risks than with less
widely used equipment. Indeed, unique equipment
can usually be leased only on the basis of a full pay-

. naricing issue is typically set forth in §plicit form.
" Thierefore, financing i, in fact, prav pa- . ‘
stients and third parties. Despit the 4} amiillion aver- -out financial lease which is little different in cost

“age’ project size, major appropriatiofrfugm funded  from that which would be associated with borrow-
reserves or long, term borrowings are rarely re-  ing the full amount.

quired. ’ . #"The CON should clearly'set forth an analysis of
The composition of system costs’will, of 'course,ﬁthé various financing alternativeés considered and
vary significantly. A useful rule of thumb, however,  the rationale“‘fog .the selected alternative. Reduc- -
- is to consider that the computer facility, the termi- . tions in monthly equipment costs of 5-30% may be
nals, and the personnel costs each represent a simi- _: achieved. While these. reductions are not, strictly
Jar fraction (e.g. ,one-third) of total costs, - ~ speaking, pure savings since increased risk assump-
The computer industry has largely oriented its .. tion is typically involved (e.g., committing to a
~+ custoimers to two party leasing or rental; hence, longer term), the favorable effect on hospital costs
capital costs are easily transformed into operating. = should not be ignored. Clearly,. the hos‘bital's chief -
expenses. Moreover, an “open ended” relationship  financial officer should be involved. Assistante from

.8 /
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_ten be helpful. % - < -orgamzatrbnal

squate cash reserves for a diregt cash -purchase, the

.
S

the hospital’s banking officer or a board member . cannot ‘be’ ovérstated. Nearly every employee and
who isa member of the f'mancral community canof-  medical staff mepnber will be -affected. Substantial
d procedural changes aré often re-

Therefore, while f'mancmg will rarelyb bea deter-  quired to fully realize the benefits of the system.
rant to the hospital.or a'limiting resource its ready Probably no’ é_vent, save moving the hospital to a
availability should not lead to the cost reductién po-.* new building, will affect as many people. And this

tential associated with financifig being ignored. impact will interact with r'nany'aspects of their jobs

The hospital management should separate the because of.the tentral role of accessing, processing
question of system acquisition from the question of and storing mfomrﬁ“ tion in most health care tasks.
financmg While analysis may lead .to.the conclu- Resistance to- cliange of this magmtude is alimost
'sion’that financing offered by the preferred vendor mevrtable Sotme are threatened while others are
may represent the most attractlve alterntive, this.’ merely anneyed by introduction of such a system-
should not be assumed. L ) Experience with Jboth successfu] and unsuccessful

Sometimes financing charges aie “bundléd” with * installations has led to some guidelines that seem
other services suchr a$ equipment maintenance, * important. Successfal installation of ma_]or systems
“free” sofMare etc. Fot proper analysrs it is essen-  are charactenzed byr , e . “
tial to hage the vendor * un‘bundle , that is, sépa- . -
rately itemize charges. - ** - e Commitment and Jeadership by the chief execu-

WhrLe occaslonallg,ihe hosprtal may %ave%ge- tive officer, typrcally the admmrstrator

~e Actife partlcrpatron in the decisioft- -making proc: ©
most (:ommon aItémanve to’ vendor fin inancing is ', ess by each m aJ or employee and staff group.

th)-r Tty ,léase ﬁnanczrﬂg 4(We use “thrrd,parn?"
ts ssual financral sense?as referrmg to'a fi-
g source eﬂxer than the S‘yendog orjthe hospi-
tal; we are not referrmg tog insui'ers of ho
tients.) Réducéd monthly costs may‘be ava
f’rogn thrrg party Leasmg" firms for one or Mored

S

2

Project revie\a; shdtld jnclude ascertaining'wheth-
. ¢r these eriteria have been fulfilled. If it. appears
le “that the thrust for the pr‘oposed systern, has come’
frOm the daga processmg or other lower manage- .
" ment “level withoug the parncrpatron and-clear sup-

T Jsoverale reaspnt. “Fifst the leasdmg firmém‘ay usea’
- & “Bn B llgstlme estimate. Second, a higher residgal PO t,0f top management, or if key groups such as

" ing compary or its x;; torS’ alth}] h,ghn‘ suSuaHX’?
" not possible for leases tqu t mstﬁutrons)

|
|
. ;
|

C s .

’ "1everaged lﬁasméz yﬁﬁe‘re the Investment Tax CreeL

nursing, -medical staff and the major department
/ heads have not participated actively in ti decision
to acqurre a comprehensive system, its mstailatron is
lmost guaranteed to be traumatic. - e
Thrs ‘will lead, to at'least two adverse economic
- consequences First, installation will tend to be de:,
layed as disputes surface and resistancé must be

v,aluetmaz:be lutilized. Third, a substannally lorter
' interest E@ie ma?“%sed,gpamcularly in so. called

itand depreﬁaﬁi?:n g\g gejf' ts afe retained by the leas-> -

X% e .
I g;’s L Z el overcome Since'many installation costs are “period"* .
Personnel ’930“’“3 ok < -costs,” that is, they, increase with time (e.g. ‘equip-

l

The critical 1mp0rtance of adequate perSonnel‘- ?ment rentals gnd installation staff salaries), sched-
sources as a determinant of succes&)foa medléil g " ule  slippage will translate directly into increased in-
formanon system installation Bas' beengnoted Re- stallatrorl, costs. Second, benefit realization will'be -

.

Vlewers of proposed projects cannot be too -senwve ~” fmstratcd Where there 18 fallure to secure agreembnt .,

to whether these resources:are available and" cofniy |, on staff reductions.

RN *Thé most 'stralghtforward Way to avord’these dlf- L

mitted, Ve Ie & .

Managemem technical, industrial engermgi ¢ ficulties is by top management lead rshlp and par-
nursing, department: heads and medical s‘taf&,&lr “ticipation. This pnnclple can be applied by analogy-
must be involved. We will consider each m'turn\f S t'? departmbntal systems .Clearly, it“wgquld be un-

' 3 - "t @, wisetoinstall a laboratory information system with-
. .- L, . DO “out clear commitment and léadership of the labora-
Administration- - i _tory.director or the partrcrpa.tl\)n f staff patholo-
The impact of a medical information system? par-  gists ‘and semor technolo“glsts in t'he de):rsron making
ticularly a comprehensive level 2 or level 3 syste;n -and seleqgion process . v

‘h
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Dataprocessing R

Installation of a medical information system almost

W hy definition seems to call for the hospital to have

v

S .

L1

" gineering) i Js*a desirable capablllta

"data processing personnel qualificat

data processing or computer peoﬂe on its staff. Yet,
there have been a number of successful installations
of systems, including comprehensnve level 3 systems;
by hospitals with no data processing personnel!
These hospitals have successfully procured vendor
developed systems, recognizing tHat the hospitals

" job was one of management, requirements defini--
- tion, selection, economic analysis, training and

benefits realization'—not computer engineering or

\programming. They. correctly,identified the key

tasks that must be reserved to the hospital and those
which could and should be delegated to a responsi-

" ble vendor for which he would be held contractually

responslble .

Data processing personnel are requrred only if the
hospital undertakes “do-it-yourself” development of
a. medical information system, whether from
“scratch” or by modifying and assembling software
packages developed at other institutions.- The ex-
ceptional risks associated with such courses of action
have been suggested elsewhere. Expenditure levels
can quickly rise to millions of dollars per year.and’
months stretclr into years with little in the way of a
useful operational system functlonmg

The requirements for development of a medical
miormatlon system a’e beyond the purpose and
scapeofthis book. The author has s en onlya hand-
ful of hospitals jn the U.S. with Eata procegsing
staffs even remotely approaching the capability lev-
el required for level 2 or level 3 system development.
In the event a project review is required of such a_
proposed development, it may be desirable for the
reviewer to retain a consultant with/direct technical
managemeng experience in the prévious successful

" development of a comparable system to review the

development plan, budget, schedul’e and associated
jions. -

lnduslrlal ongineering

management en-
in any hospital
and “almost essential in the successful installation of
‘a larger medical information S)’Stem Hospltals
without this capability are urged to acquire it as a
premqunsnte to embarkmg on a.medical information
system acquisition program.

~” Industrial engmeers are trained to perform both
the economic prolecaon and beneﬁt realization

-

EKC I SR

Industnal engmeermg (or hospital

T .
- . .
. l o - . .
.

studles which we will describe. in (&apter 9. To .

_dke full advantage of medical information systems,
. substant_lwalm methods of revision and organizational

realignment'muyst be made. While line supervision
must take ultimate responsibility for such changes
industrial engineers are trained to provide the spe-
cialized analysis leading to increased ¢ operatmg ef-
fectiveness and lower ‘unit costs. This capability is
especially important in workmg across depaftmen-
tal lines in ‘eliminating duphcatlon and improving
coordination.

At least one industrial engineer ‘should be as- .
signed to a major medical information system proj-
ect throughout the, decision, making, implementa-
tion and benefit realization period. For all pur-
poses, industrial engineering staffing at the ratio of«
‘one per }50 beds seems reasonable. If care is taken
to employ industrial engineers with first rank train-
ing and ability, their cost should be returned many-
fold to the hospital and the community through the
savings they will create.

.4

Nursing.

LY

Any comprehensnve system Which.a hospital may in-
stall will impact nursing more than any other de-
partment. Nursing department personnel comprise
the largest group within the hospital workforce.
Nursing is at the locus of patient care where nearly
all medical orders originate and end. Personnel sav-
ings and benefits for a level 2 or level § system are
Jikely to be greatest in nursmg Nurses have been
found to play a key sole in assisting physicians in the
use of and shapipg physician ygtitudes toward medi- |
cal informatioh systems, partictilarly level 3.

For all of these reasons, it is essential that key

’nursmg personnel be involved in all phases of plan-

ning, acqunsntlon and implementation of a medical
information system. Ideally, nurséswill have visited

‘hospitals and used candidate systemi$for a day or.

two actually assisting in patient carg/delivery. Nurs-
ing personnel should be assigned full-time to the im-
plementation team and other nurses should be full-
time members of benefit realization teams with i in-
dustrial engmeers Nursmg indoctrination and in-
service training should be revised to mclude use of
the medlc'al information system. , -

Department heads

The rnajor department heads also play a critical
role in selection, implementation and benefit red-
ization. Apaft from nursing which was discussed

e51

L TR X

43




44

D -

[c

¥

— . * .
separately, involvement of the heads of pathology,
radiology and pharmacy are especially important. ‘g

A major postion of the information traffic of the
hospltal flows between these departments and the
ursing stations or outpatient departments. The sys-
em may automate, and hence reyise, many func-

* tions internal to these departments. Questions of in-

terfacing the medical information system with de;
partmental systems may arise. Major organizational
options may | be created such as converting the phar-
macy from conventional to unit dose dlspensmg
The professional relatlonshlp between these depart-
ments and attendmg physicians or house staff

.means that the attitudes of the latter groups toward,
-information systems are often shaped by -

medi
the majbr ancillary_ departments. Blaming late lah
reports, wrong medications or fouledvap radiology

schedules on the system almost assures enmity from *

the affected physician.

Other department heads should not be ignored.
The qontroilen‘ and business office manager must
iave confidence in, automated charge dollection
through the system. Food service, physical medi-
cine, EKG, outpatient clinics, housekeepi , engi-
neering — all are affected and should be ffe quently
consulted. The impact, however, on these depart-
ments is typically not as great as on pathology, ra-
dlplogy or pharmacy.

e &

Medica! staff

A hospital is a place where doctors take care of pa-
tients! The myriad services and resources of the hos-
pital exist%o respond to the physician’s orders Most
‘information flow in a hospital results from a physi-
cian’s order and ends with information transmitted
back to the physician gr action taken with the physi-
cian’s patient.

The foregoing seems so obvious that it is almost

. insulting to the reader’s intelligence. Yet many in-

formation systems are designed which carefully
~aveid any interface with the physician whatsoever.
Many systems are selected and installed with no con-
sultation or participation by the medical staff.
This issue has been considered earlier is describ-
ing the various system levels. It is reintroduced here

to suggest ‘that the implementation of any system in’

the hospital should have the involvement and sup-
port of the medical staff because it is difficult to
change information flow anywhere in the hospital
beyond the most trivial level without affecting
physicians. Installation of a laboratory information

<~giant!

.why such a *

7

system may seem wholly the business of the clinical

laboratory but confronting the medical staff with
reformatted, computer printed laboratory reports is .
- almost certain to be resented if the Yeport users were °

not consulted in advance. L

Failure to involve medical staff seems to §te'm
froh the uneasy relationships which exist ¥ too
many hospitals. Administration regards the medi-
cal staff as a “sleeping“giant” which must not be
aroused. Hence, actions-are taken quietly with the
view that tip toemg *around will avoid waking the

Conversely, in these hospltals the 'medical staffs
not infrequently regard administrators as “hired.
fackeys” whosesjob.is to do what they are told (by the
doctors) and not “make waves"! Introduction of a
medical information system is bound to upset this
uneasy relationship. '

Fortunately, there are an increasing number of
hospitals where administration and medical staff
recoghize their interdependence and the need for
continuing participation and consultation on all
significant decisions. It would ot even occur to the
administration of such 4 hospital to select and in-
stall a medical information system without the ac-
tive participation and support}ofthe medical staff.

Not only will this cooperative relauons}up mlm
mize the.tratima associated with a major cliange in
the "’ayithe hospital operates, it will insure that the
judgment and perspective of physicians goes into
key decisions. This is especially crucial if thew
"groundwprk i€7o be successfully laid for installation
at some ppint of a level 3 system.

Concluding comment

This chapter has discussed at some length the im-

portance of| involvement by various affected groups

as essentialj resources which the project reviewer
must consider. It may be difficult to comprehend
oft” resource is so vital to accomplish-
ing what is often perceived as a purely technical
task — that of linstalling a computer-éommunication
system..
The reviewdr must be aware, however, that e:t
perience in thib field has demonstrated that success
or failure of medical information systems typically
depends on_cogperation and.support or rcsistanoce
and rejection. [Technical considerations are indi-
rect; that is, a foorly designed system may be diffi-
cult to use, tpo plow or unreliable. Disaster occurs,
however, when psers give up an’ "' - their
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. cooperation..Any system installation will encounter "
difficulties. Therefore, it is essential that an ade-
quate reserve of “codperation capital” be created by '
openness, participation and consultation with all in-
volved from the very outset. ¢
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ﬁhanclal feasibilityand
economic impact e
CHAPTERY

lntroductlon ) .

Recently, the Upper Peninsula. Health SYStems
Agency polled 969 residents of Michigan's upper

/ peninsula and asked them to rank 40 health cate

Jproblems. Health care cost was ranked as the pum-
ber one problem —ahead of cancer, heart discase,
family physicians, Me(ic;:i/l\gedrcard acceptance
and everything else.! T: 1S no reason to believe
that these upper mid-westerners feel any\ mdre

strongly about, health¢are costs than Amerlcans .

elsewhere. \

- This chapter will consider- the economic feasibil-
ity of Certificate-of-Need applications for medical
information systems. The HEW mandated criterion
is:

“The immediate and long term fi nancxal feasx

. bxllty of the proposal, as well as the probable

v

impact on the costs and gharges for providing

- health services by the hospital.” . &
Sharing the concern over cost of the people of the
quper Peninsula, this. author's bias is tdward the
vxewpomt that if a medical information systenr does
not pay for itself, it~should pot be installed. This
bias goes beyond the HEW crlterxa tHerefore, this
chapter will present a methoddl"gy for apalysis and
leave the ultimate decision, making to the hospital .
and the HSA

.
s - [J

. QApproach ;
Financial analysis awes many people. Indeed, the
' typical CON applrcatxon is filled with pageés of num-
bers—the reader is mstmctxvely propelled toward

finding a durhmary page which” invariably shoWs a
summary of costs and savings, the latter exceeding

.- the former. The reader rarely has the confidence or

inclination”"to analyze the numbets, and perhaps

- more important, -identify the usually unstated as-”

' What in Health Happenmg Vol 111, No 9, Upper Peninsula

!

) HealthSystemsAgency Inc.May, 1979.
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sumptions bekiind the numbers aﬁd consider their
validity. -

. Unfortunately, the’c consequences of this aversion °
to financial. analysis is that many —indeed
most —CON'’s are “rubber stamped” without criti-

here will be to suggest a method of analysis which
will permit reélistic review of proposed m&ical in-
formation system projects: - :
The method will be to “consider three varia-
bles—total costs, fotal realizable savings and time,

cal analysis of their financial impact. The purpose / .

The definition of total costs is quite .straightfor- .

ward —total costs are the sum of checks ‘written to

employees or- vendors that would not have been

written had the project not been undertaken Note

~that ‘the " definition included, “the sum of the

chgcks,” not “sorixe of the chegks. Idetmfymg all of
the costs is important. , .
** THe definition of total ,realrzable savings is simi-
lar —the sum of checks not written to employees or
vendors plus beneficial increases in hospital revenue «
attributable tq the project. -~

»

*/"  The definition of total realizable'savings re.qurres

more comment. Note that no reference was made to
.“increased efficiency,” “higher productivity,” ete,
There is nothing wrong with increased \eff‘creﬁ;
‘and higher productivity and similar phrases. It is .
important to count, howeuer, .only the results and -

the results must show up in the hospital’s bank bal- .

ance or be ignoped. The emphasis on the hospital’s
bank balance and not on the costs bf individual de-
partments i$ not, accidental. Not mfrequently,
medical information systems will reduce costs in one
department by shift} ing them to”another depart
ment, or creating a new’task elsewhere in the hospr-
tal.

Total realizable savings also, includes “beneficial
increases in hospital revenue.” Here the key yprd is
beneﬁczal judged from the perspective of the com-
munity the hosprtal serves. Evaluatxon research has”

¥
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. the hospital is now increased.

 typical. : .

.t

N

n[l{C«ﬁ 0 5’

‘shiown thata level 8 medical nhformauon system will  ders, gmore, accurate results, better management

reduce average length of Ratlent stay duedo greatly  data, lmproved resource’utilization, etc ).are suffi-

_decreased response time to medical orders. Since - cient to justifythe increased cost.

revenue is hlgl&st on the first da,y of stay-and falls -

thereafter, a length of stay reduction will result in o .- >

higher. hospital revenue (assuming admissions in: Some definiti N o ' oo ‘

¢rease to keep occupalicy consistent). This is benefi- ome definitions C

cial to the community because the “throughput of It isf useful to differentiaty)etween potential sav-.
- ings, realizable sayings and realized ,savmgs From a

Convemcly, consider the often clfimed beneﬁt of _different perspective, we can divide ' savings between

.

 vinéreased hospital revenue from capture of lost an-y " labor savings and non-labor savings. It is also-useful

“cillary chalges “Undoubtedly, many “charge tick-« to dxstmgunsh Between cost” reducuon and cost
- ets” are lost in manual systems and @ medical in-  avoidance.

ToMnation system will eliminate this as charging is l Keep_in mind that medxcal information systems

concommitant with ordering. Estimates of lost » save work while hospital managers must translate
charges equalling 2 to 5% of hospnal Tevenues are  thissaved work into saved. money (by writing fewer

Increased revenue from capturing lost charges is ‘matically compnles and prints the midnight census,
‘ngt beneficial to the commumty and hence should  a task that formerly required four hours per night”
'not, be counted as a saving. The rationale for thls - by a clerk in the Nursing Office. The saved four
-position was outlined in Chapter8. _ - hours are identified s potent:al savings. Assuming

Time is the third f’mportant vatiable because of a part-time employee is impractical, the question
“the time value of money. A dollar of saving this year  becomes whether a strategy can be found to com-

A uworth more than a dollar of saving five years from  bine this four hour saving (0.5-FTE) with another

noy. Therefore, it is necessary to consider not only four hour savmgs so,that an employee can be re-

" Row much, but also when i in cons’éermg costs‘and moved from' the payroll. Q{emember don't tount )
savmgs P the saving until the paycheck is no longer béing ,
The- recorimended approdch then 19‘(0 comparé written.) If such a strategy exists, then this four ©

the time-based stream of costs with’ the stream of  hour saving is.a realizable saving. If not, we must &

- savings by one of two’ methods’ The first method  concede that it is unrealizable and ignore it for fi-

calls for the calculation’ of the interes? rate which  “nancial analysis purposes (although tie ﬁospntal will

- causes the twd streams 'to be discounted back to the  strive to put the four hours to ‘good use on new

same present .vahie. This Interest rate is known a5 ta
the discounted cash flow return on invéstment fro

). After (ar}li/only after) the person is removed

- Under ‘the second meethod, a realistic interest Note that analysis (estimating that four hours

stream, dnscountmg it*back to ngt present value (fmdmg‘another four haqur saving that could be con-
where' it may be compared with :he initiak cost.  solidated),- and management action (eliminating
Both methods are described i in m&e detail in any. ﬁ- the employee from the payroll),weré-all requrred to
nancial calculator i instruction book R

Since total costs may exceed total savmgs, the sec- ' be sakisfied that all three ingredients are present be-
ond method is often more appropnate THe net  fore savings may ‘confidently be expected.
_ present value (or nét présent cost) is.the meastire in The most criti¢al element of reahzauo‘n is man-
current dollars of the financial benef tor penaltyas- agement cpmmlt to <ake the necessary action.
sociated with implemétitating thie. proy:ct If this  This is pantcuffmo with- labor ,savings which
- figure is regative, that is, the project has a net’ pres- usually~requrre staff reductions. A sourd CON ap--
ent cost, then decision makers must caréfully con- 'plication should contain a list of clearly identified

_ sider whether the non- fmancnal bcneﬁts (more nme- " positions to, e eliminated, the dates for elimina-

“ly results, legible records complete “orders, de- ;19114 and the signatures ‘of the cognizant dcpart-
Creased patient waiting, shared access 1o reCOrds’ <men{ managers 80mmmng{o make the staff reduc-

o throughout the hospnal fewcr Tost ‘OF duphcate or: - tions. Bxpenence has suggested in"the absencg of

- L. . . .\‘,~ e -~ A ,1_1_4 ._;'A_S'___c\.

checks!). Suppose for example, thatasystem auto- .

roll,, the four hour savings will be de-
a (DCF—RQI) or internal rate of return (IRR) . scribe ¢alized saving: - '

;. achiéve a realized saving. The CON reviewer must K

', .rate, say 10%, is assumcd and applied to the net  were required_to prepare the census), planning »

v

-

A

.
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such_an explicit commitment by the p'eison(s) with . Table9-1 Cost checklist
o direct authority and responsibility, that the reduc- = 10 Equipment ' . ]
‘tion gets deférred and often never macle : -, . 11 Computers and peripherals
. This example of census preparation illustrates_ 1.2 Terminals and printers
1.3 . Communications .
, -cost reduction. Suppose that external reporting re- 1.4 Interface devices
qmrements were pending that would expand the de- = - 1.5 Shipping
. rtail required in the census and hence expand the , 16 Storageracks _. .
time requjred for manual preparation from four 20 ilities | )
s + hours to six hours. Eliminating.this two  hout in? 2.1 " Floor spage -
\ . 2.2 "Site preparation * ot
4 .+ crease with the system'would be called cost avoid- * 2.3 Airconditioning
ance. This is perfectly legitimate; however com- 2.4 Electrical .
" mon sense suggests that spending money to save . gg g‘a:,)l:?g o
. - o . ub-flooring
48 money not yet belpg spent deseryes a 'little extra .27 Controls, monitors, alarms ) ‘
scrutiny to assure validity: . :
) v, - 3.0 Solrware R
i R T, : ) . 3.1 Operating systems L.
. . . Ea . 3.11 Rental * . :
ntifvina total costs - . . 3.12 Developmentlconverslon
A . dentifying ° o ) 3.13- Maintenance
With an analytical approach and some definitions 3.2 ;g;:ll;atlimlprograms o,
. . . . . N . ) enta i ’ /
in mind, 4the discussion will now turn toward a . 3.22 Developrentaliconversion
- realistic assessment methodology. The" hospital - - 323 Mamtenance )
. ~'should begin by consndermg project costs. . X 4.0 Halntenance (labor equipment, parté and supplies)
A particularly commonplace deficnen!m medi- | 4:1 Computersand peripherais - )
cal'information system CON’s is failure to consider - :~§ 'glrmlnals ar::j printelrs e
) ) .3 Communication equipment  * - P2
. _.all elements.nf cost.” While due in somé cases O :. . 474" Facilities (air conditioning, atc)
_ oversnght it is.Jikely that;this deﬁcnen is ‘exacer- 50 U I S st
'+ 5 batéd by the yiew that CON review apphes only to '0, gaw;lsegaela;:lllauon and usage) - -
" - capital costs and not operating Costs. 'Yet, it sgems . 5.2 Te|ephong, . A Tt
clear that if the hospitak considers .decreases in op-" 5.3 Airconditioning ~ * - T
. 'eratmg costs inits analysis as benefits,, it mugt cor- 60 Taxes and lnsurancp . AR
.y - -
s o ,respond‘m“gly consider intreases in olf})atmg costs as 6.1 “Salestax. ., ) Lo :
Mel] N . #0622 Property tax L .
Ve e ;- oo - 63 Casualtymsurance * . Coe
¢ - Toassist in ldentlfymg total costs, ' Table 9- 1 pre: - - ‘ :
sents a cost checkli‘st Not every cost élement in Ta- 7 0 Training .
. 7.1 Initial tramlngand4nstallatlor\support
_ " ble’9- 1 wﬂl be present*m eVery project: similarly, _ 7.2, dnservice training .
- this table is’ not nece§sarlly exhaustive, a cost el- o 7.3 Documentatlon o .o
"_& " ement not listed might be present in a given project. = . 8.0 Supplies S
., In-projecting.the magnitude of a given cost ¢le- ‘' 81 Tapesanddisks’ C .
_ment, the marginal or additional cost should be ; ' 8.2 Printerpaperiribbons ) T
d he avera lfocated t. For exam 8.3 Formsand labels . - -0
. “used, not t] average- or: allocated cost. For exam- 8.4 Punched,cards P .
: ple, only.the increase in the hospital’s electric-bill JRN
. - . L - 90 Management . - o .
. should be used; not the average.cost ger kwh. Re-, . 91 Hospital - ot LT
- ' o sts - ) * D,
memper, thesdefinition of total costs are checks 9.2 Facllities:management - e
- s N
which would not be written by the hospital if the 9.3 Consuitants ) X
project were not undertaken. _ . 100 inuitrial Engineering " " . . ’
-+ Next to om:sslon of.cost elements, the'next com- "~ .7 . - :g-‘ Implementation, . - - -
. ' mon error in projecting costs is failure to establish a o 2 Benefit realization B a
. realistic lastallanon and ."shakedown”. schedu]e 1.0 ‘11-:[’10'3’;"‘"9? Benefits ~ | Lo
. . 114 Groupinsurance . _ e
) Many project-related, costs are ! *period costs”; that xS 11.2 Retirement - +
A is, they contmue at a ce,rtam rate per month once 11.3 Payroll taxes o .
. "they are star:ed&hke a'running faucet’ Equipment- . - 1%4 Vacationand holidays: ° - .
.+ >, rental and datgfzl processing Bersohnel salariés are e 7 . \- . - '
- B / Lo T . -
ERIC -+ « . -« _ ' T
. . - . . . .
R - : = N D . . V-
<4 ; ' ’ ' " Y - P



just two examples. lf a glanned six month installa:
tiori schedule turns.into twelve monthy; in practice,
these period iistallation costs will be doubled.

' The best protection against schedule error is to
survey several hospitals who have prevtously in-
stalled the system of interest. A realistic instaliation
schedule should emerge from such a survey.

lmphctt in this suggcstlon is installation of a ven-
dor-prctv:ded _system.’ Schedule missestimates are

" ¢ both commonplace and of a magnitude not infre- _
quently .approaching disaster with ¢'do-it-yourself”
systems development. While hospital management
can_contral' the rate of expenditures_by limiting
their.approval of equipment rental or data process- -
ing Kiring, a one-year develnpment and installation

. schedule can turn into a three- “year schedule thereby
. tripling coSts

The adverse i tmpa@t of schedule shppage is dou-

. Dle- barreled. Not only do installation costs escalate
~but realizable cost savings are deferred. Because of
the’time value of money discussed earlier, the value

- of deferred savings is diminished. sIn add‘tton to

) tliese financial censequences, credibility ‘and moti-
vation mdy also be log.

Thus, the importance of a realistic installation
" schedule canfiot be over emphasized. If all elements
of costs are considered and a schédule consistent
- with the actual expenence of other hospitals is em-
ployed, a good assessment of total costs should re-
sult. Errorsin_estimating individual cost elements
.will -be made but they are likely to largely cancel

" each other out unless systematic .bias is present.
Such: bias might result if all estlma.tes were made by
a strong project advocate. Assurance thit the estig
mates were made by or reviewed by the hospttal
controller or some other independent agency is

* therefore prudent‘
. [

Y

. N

- B

ldomlfylng total benefits

:ﬂav’mg identified a time- phased esttmate of total
project costs, the hospital must now srmtlarly iden:
- tify prOJect financial begefits. Table 9-2, ‘Benefits
Checkltst ‘is useful for that purpose. Some of these :
be'nefits require discussion. .

.

A

A
e

¥
Realizable Labor Savmgs will represent as much

_ 23 80% of the benefits of level 3 systéms. Detailed "
procedures for estimating them requtre industrial

 ° engineering of hospital managenient .engineering
} skills; ‘however, the approa;h is mnceptually quite.
. straightforward. .

'
“~

.y

v

* automated procedures.

from those with the manual procedure.

Tablo 9-2 Benefits chockllst

. 1.0 Reallzable Labor Savings
1.1 Labor .
1.2 Fringe benefits
1.3 Superyision and managément

-

. 20 Consumables B
2.1 .Forms'
- 2.2 Medications andsupplles

2.3 Meals

Previgus System Costs
3.1.Labor and fringe benefits
3.2 Equipment-and mainfenance
3.3 Supplies
34 S_oenzlces

°

4.0 Interest Costg
4.1 Accelerated billing
4.2 Reduced receivabies aging

4.3 More accurate third party claims

5.0 Capital Faclilty Gosts
5.1 Reduced length of stay.
5.2 Improved schedullng
5.3 Shared facilities

N

v

N

Id“entlfy each hospltal function affected by the B
system (e.g., “admit a patrent") ’

® Flow chart each ,functlon usmg pre-system
manual procedures and again; usmg post-system’

-
s

)
® Assign standard times to each element by sk:ll

category in each flow chart. .
® Subtract the times with the aufomated. procedure

.
K

* Estimate the frequency each functlon will be per- -
formed (e g.."“admissions per month")

* Estimate the cost of labor involved (e.g:,
ting clerk monthly wage and  fringe”).

“admit-

+
Bl

* ‘Examine fractional savings in-a given departn';ent
(e.g., “Admitting”) resulting fram. different func-
tions and establish a strategy for consohdatlng these |

. fractional savings.into full time posmons which can

be eliminated (reahzab‘]e beneﬁts)

® Establish.a time phased’ schedule of posmons to
be eliminated, identifying speczfzc positions.

® Secure written concurrence of the affected mana-
'ger_(e‘g ., “Admitting Manager”) and the hospital
admtmstrator

‘ ¢

4 «

. Convert ehmmated positions into reahzable dol-
lar savings by applying the cost of lahor to each
q_dentlﬁed—posttron and aggregatmg by month.

-

There are many behavtoral conslderatlons affect-
~ ing this process which are beyond our lmmedlate
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purpose to discuss. The reviewer must-make a judg-
inent, however, about the likelihood that the hospi-
tal will, indeed, realize the.labor savings projected.

Except in-a rapidly growing hospital, this means ~

“people leauing the payroll.

In the Supplies category, manual forms are, of
course, ehmmated Many patient oriented supplies
* might be saved.”For example, a level 2 or 8 systém
with ynit dose pharmacy capability might eliminate_
significant waste of unused’ medjcations dispensed .
but not administeted under a conventional hospital’
“pharmacy/medical system. While typically the hos-
50 " pital would have charged for these wasted medxca
. tions upon dispensing from the, pharmacy, and so
no financial los§ was incurred by the hospital, pa-
tients (and third parties) will directly benefit finan-
cially from eliminating this waste. Many other simi-
lar categories such.as meals can be identified.
Hospital interest costs may be reduced in at least
two ways. First, hospitals typically wait three or four
days after patient discharge before submitting a fi-
nal bill to permit charge tickets to arrive from ancil-
lary departmients. Automated systems typlcally per-
mit reducing this cut off period to one or two days
(long term tests, e.g., cultures; make ‘it difficult to
compietely eliminate the cut off penod) The hospi-
+tal’s cash flow is moved up by this time and\ﬂ]/lsoone_
time cash gain results in réducing interest costs.
Similarly, better collection procedures and more
accurate, detailed billings reducing queries from

third partlcs can reduce average receivable aging.

Agam an interest saving will result.
 Capital cost avoidance may also occur. We have
-~ already 'notgd that a level 3 system mdy reduce
. average patient Jength of stay. If the resultant in-
. Crease in patient thrqughput permits the hospital to
postpone or avoid construction of additional beds, a.
savings of perhaps $80,000 per bed mlght result.
- The interest on such saved capital-funds can be at-
tributed to the system.

Improved séheduliﬁg by automated methods, say
in radiology, may improve utilization of expensive
radiology equlpment and theréby eliminate the
need for acquiring additional equipment.

Seveﬁall departments within a hospital 6 or, mdeed
several hospitals may find ways to share expensive

. capltal equipment or facilities which becomes prac-
tical with the near- ingmntaneous communications
capability of a medical information system. Again,
khe interest value on the gaved capital investment

*should properly be counted a5 a cost saving.

- N . { -

EKC'

e - -
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SQme koy assumptlans

* In order to relate the cost and savings and arrive at
a return on investment or net present vakue, .certain
assumpuons must be made. Often these assump

» tions are never stated; they are mercly 1mphc1t in

the CON financial analysis, Yet, these assumptions
often-are more 1mportant in affecting the result
than the cost or saving estimates themselves. Ther¢-

“fore, the CON reviewer should render these assump-

* tion$ explicit and consider their reasonableness.
The principal assumptions that should be identified
are useful life, mflatlop rate, mstalla;xon schedulc,
benefit raalization schedule, fi inancing method and
risk. \ . [ :
Medical mformatlon system e ulpment-—com

puters, penpht;rals and terminalg— —hgg 3n al ost
indefinite physical life if properly maintaindd/The
rapid pace of technological deveJopment does, how-
ever, result in a rather high rate/of obsolescence and
_perhaps results in decreased yendor support and
availability of required maintenance skills and com-
ponents. Establishing a useful life is necessarily arbi-
trary. Experience suggests, however, that in the ab-

sence’of a well-reasoned argument for another pe-,

riod, .a useful life of seven years wlth no salvage
value is reasénable. et .

¥

&

Inflation has become,. a major factor in our
economy. Medical information systems represent a
potentlal inflation fighting tool as future costs’sub-
ject to inflation, particularly laboy costs, can be re-
placed by a present, fixed cost. Unfortunately, this

" may be offset by higher interest rates for system fi-
nancing (hlstorlcally, ‘norisk” interest rates are ap- -

proximately 2.to 3% plus.the inflation rate). Never-
theless, estimates of future costs and savings should
be adjusted for inflation. : '
Inflation rates may differ for various cost and sav-
ings elements. Equipment mairitenance may, for
example, be fixed by contract with the vendor over

- a specified period. Labor costs may be governed for

a per:od by a’collective bargaining agreement. In

- the absence of specific guides, a reasonable ap-
“sproach is to use the return on government bonds
with a maturity comparable to useful system life less_

2 to 3%. Thus, if government bonds with a matur-

L

ity seven years hence are yielding 101 %, an infla-

" tion rate of 7% % to 8% % is implicit_in this yield

reflecting the market judgment. An inflation rate of
8% would be reasonable for analytical purposcs
based on this example. ,
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Earlier in this chapter the importance of estab-

_lishing a realistic nstallation’ schedule was dis-.

.

cussed. It is reiterated that the best test is.to con-
sider the actual éxperience of other hospitals in in-

stalling the same system. The installation-schedyle -

should be supported by such data; it should not
merely reflect the vendor’s estimate which may tend
to be optimistic.

Similarly; a benefit realization schedule must be
carefully established. Many CON applications show
prOJected savings commencing immediately. No
savings can occur uritil” after installation is com-

. plete. Then, a finite period is usually required be-

fore all savings can be realized. A level 1 system
mxght require three menths to install, three months

“shakedown” and six months to realize savings’
hence. an assumption that savings begin in the sec-
ond year might be realistic. A level 3 system might
require 12 months to install, six months to “shake-

“down” and six montbhs to realizé savings so that sav-

~

ings might not begin until the third year. These are
generalizations which should be replaced by a rea-
soned analysis in a specnfic case under review. Rare-
ly, however, can savings be assumed to start instant-
ly. R
Fmancmg methods tend to confuse an analysxs
but also fepresent an opportunity for substantial

savings. Conceptually. any financing should be

“backed out” of the cost stream. For example, if
equipiment costing $1:million is acquired on a five
year financial lease (in contrast to a’ true lease), our

- analysis would show $1 million cost in the first year,

not $22,000per nionth for the first 60 months.
*Under the return on investment analysis method,

investment theory calls for comparison of the rates

of return with the average cost of capital to the hos-

. pital. From a purely financial viewpoint, if the proj-

ect has a‘return of i12% and the hospital’s average
current borrowing costs {weighted average of bonds,
bank loans, etc.) is 10%, then the project is finan-
cially justified. (In practice, of course, the CON re-
view will lead to a judgment on a ‘broader basis.) If
the hospital can finarice the project from existing
funds, the, cost of capital should not be considered
to be zero, but rather should be set at a level ap-
proximating the “opportunity cost” of thote funds,
that is, the foregone-investment returns which
might be a bank certificate of deposit Tate of, say
10%. ' .

" Computerigquipment vendors typncally offer lease
or ms:allmerﬁ purchase financing for their equip;

ment. This s} >uld not autognatically be accepted,

Q

. T -

however. While a detailed exposition of financing is
. beyond the purpose here, the following alternatives
should be consxdered

1. Use of hospital funds

‘2. Third party leasing, particularly where widely
used computer equnpment is involved.

3. Bank borrowing usmg the general credit of the
hospital.

As any experienced financial officer is aware, care-
ful analysis of financing alternatives can produce
major savings.(or avoid major unnecessary costs).
Finally; no financial analysis is complete without
cons:derauon of risk (the “downside” in ga_n/g\al
Jargoh) Risk is simply the possibility that actual re-
sults might differ from projected. results. Although
it eannot be documented, perhaps half the com-
puter projects in American,hospitals have failed to
produce projected financial benefits. Yét, a review
of more than 50 medical informatipn system CON

applications failed to reveal a smgle instance of nsk .

’

assessment!

Risk assegsrhent can be most easxly performed by
firse 1dent1£ymg the variables most Subject to errors
in projection, establishing a “worse case” estimate
for each such wvariable, and then exammmg the im-
- pact of each “worse case” on the overall result, both
smgly and in combination.. Typncally, the installa-
tion schedule, the benefits-realization schedule and

labor savings are the three variables most subject to .

projection error: A simple “worst case” analysis
might examine- the impact of doubling the two
schedule periods and halving the prOJected Jabor
saving. _ -

Risk analysis is particularly 1mportant n “do-it-
yourself” projects. Not infrequently, hospitals who
have undertaken de novo developnient or even
“tailoring” of software packages have seen years go
by with the “meter running”-—data processing
salaries and equipment rentals paid —with lmle or
no benefit. Just as no physician would consider | un-
. dertaking a course of treatment without ~carefully
considering the possibility-and extent of adverse re-
sults, no responsible hospital should commit itself to
a major medical information systém project without
risk assessment. , :

Assessing risk ddes not, of course, eliminate it; it
merely renders it explicit in the gemsnon making,
.process. The only way to reduce risk is to emulate

* success; that is, find and follow a course of action
which has been “followed by other hospitals under
similar circumstancés with demonstrable successy
. . o

[y
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* based on'these data, bringing in other data from the

-

A case study

It is useful to examine how the concepts set forth in
this chapter might be used in an actual review. Data

the time of this application; it is reasonable to as- -
sume 11% and 13% respectively.

The method calls for separating out the effect of

will be taken from an actual review. For this pur\\f"yancing so the financing of “software and hard- _

pose, a rather complete application for a system
known to perform well hasbeen selected. Since the
purpose is not to criticize any particular ospital or
HSA, the hospital, system and HSA will not be iden-
tified, even though the apphcauon is a public docu-
ment. '

The hospltals “Cost jusuﬁcauon Analysis” is
reproduced in ‘Figure 9-1. The analysis will be

application or makmg assumptions where no data is
provided. ” -

Initially, it may be noted that savings exceed costs
in every year—the return on inyestment is infinitel
Similarly, if a target return of 10% is used, calcula-
tion from the seven year stream ofy“total cost ltess
savings” results in a presentvalue of $432,014. Since
there is no initial cost, this investment exceeds the
10% i mvestment criteria (or any other rate we might
have set). Indeed, if. enough investment’ opportuni-
ties like this.were available to the hospital, patients
would notenger have.to be charged for health care!

To begitt a. £rltical analysis, it is first necessary to
make explicit the key assumptions:

® Useful life—seven years is used in Figure 9-1 and
it isagreed that this is reasonable.,

® Inflation rate—6% is assumed in/note #1 in Fig-
ure 9-1. This seenis but it will be ac-
cepted. Other rates are used in | notes #2, %8 and #4.
®“Installation Schedule —The application iridicates

five months from start to equipment Ainstallation

and four more months to “bring up” the system
throughout the hospital. .
® Benefit Realization Schedule — None is stated al-
though Figure 9-1 suggests benefits are realized
simultaneously with installation. It will be assumed

.

+, to require three months after completion ofinstalla-

tion. Thus, benefits will commence in the second
year (mine months installation plus three month
benefit realization periods). .
® Financing Method—The application suggests
“software and hardware” and “installation”
funded by the vendor over-the seven year period at a
rate in excess of the hospital’s local bank credit

- lines. An informed “guess” is that the hospital's lo- ,

cal rate is one point over prime and financing rage is

three points over, prime. Since the prime was 10% at .

L -

».\

‘are
L3

are” are “backed out” at 13%, Iead‘ing to a cal-
" culation of the purchase cost of $732,628, Similarly,
the “installation costs” are $43,028. v

Now it is necessary to consider any omitted in-
stallation costs. In the .absence of specxfic 1nfoma
tion, the followmg mformed guésses’ wnll be: made

using Table 9-1 as a checklist: pJ
Equipment Shipping ............... $ 1,500
Site Preparation. .’.. ... .. Lootooos. 12,000
Electrical ... ..................... 5,000,
Cablng T v oot e 7,000
Applications development-(data tables),
(2 man-years @$15,000/m-y, plus 25% .
“fringe)........ .. .. L Lt 37,500
Electric¢al Utilities . . . .. .. G . 2,000
Sales Tax—5% ... ..oo........... .. 36,181
Casualty Insurance’— l%/iear ........ 7,236
Ttaining and installation support (5 2
‘man-years @$15,000/m-y, plus 25%
fringe).................... et 93,750
Supplies.a ..., .. a6 e l(@b
Industrial Engineering (1 man-year ot
@$%25,000/m-y, plus 25% fringe). . ;... 81,250

Next, it is necessary to consider'operatihg costs in °
years two through seven. “Equipment maintenance
s cost” will be used as shown. In addition, using the
' Table 9-1 checklist, the following operatmg costs
for the second year will be projectéd. These will be .
.inflated at 6% per year for years three through
seven,

-

System Coordinator (data téle mainte-

nance), (1 m&n -year @$20,000/m-y, .

- plus 25% frmge) .................. $ 25,000
Electrica] Utilities . ............ , 2,000
Casualty Insurance—1%/year. .... ... 7,286

Training (included in hospital trammg

staff duties thhout staff addmon) ..... ~0—-
Supplies. . ........ ... ..o 0 L - 10,000
Industrial | Engineering () man-year '
‘@%$25, OOO/mey plus 25% frmge) ...... 15,625

»  The next step is to examine prolected savmgt
The first adjustment will be to exclude all savings in
the first year as savings cannot logically accrue until
installation and benefitrealization » ! e,

OG0T . .
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= ' ) Figuie 9-1 Gpst justification analysis » . -
- . ) Yesrone Year Two Year three Year four Yeariive . Yearsix YC:I seven "Totat
" Software and Hardware . ................... $ 163620 © $ 163620  $ 163620  § 163620 - $ 163,620 $163620  $ 163620  $1,145340
installation Costs. .... et e, 9,729. 9,729 9,729 9,729 - 9,729 9,729 9,729 68,103
Equipment Maintenance *Y................ . 31,332 33,212 35,204 37,316 39,554 © 41821 44,042 262987
TOTALCOSTS . ........ AR $ 204681  § 206561 ¢'$ 208553 .8 210685, §212903  $ 215276  § 217,79% §1,476430
Recovery of Lost Charges *................. $ 109000  $ 119900  $ 131,890  $ 145079 - §$ 159,586 $ 175545  $ 193,100 51,034,100 '
_Reduction of WasteMeals * ........... e ©£13,000 14,170 15445 16,835 18,350 . 20,001 21,801 119,602
Forms Cost Reduction * ................... 9,900 10,890 ° 11,979 13177 14,495 - 15,944 17,538 93,923
DISCOUN ... vevereenieneneannnns 6,000 6,000 6,000 6,000 6,000 6,000 ° 6,000 42,000
Reductionof EDPEquip.* ................ . 2,600 . 2,600 ¢« .2600 2,600 . 2,800 © 2,600 2,600 2,600
Increased Cash Flow*......... RO y 20,000 21,800 23,762 © 25900 28,231 30,772 33,541 184,006
Personnel Savings . . ... Tl 75,000 81,000 87,480 “ 94,478 102,036 . 110,198 119,014 - 569,206
TOTALSAVINGS ........... e $ 235500  $ 256380  § 279,156 § 304,069  -$"331.208° 3 361,060 " $.303594  $2,161,037
¢ v . . T ot \ b '
TotalCostlegsSavings ...................  (5.30819) (8 49,799) (§ 70603) (5 93404) (§ 118395) (8 145 784) -($7175,803) ' (8 684,607 )
CostPerPatientDay ...................... —0— —0— -0—- | * —0— —0— —0— —0~ —0—
N O e 2 - 7 —t .) —
NOTES L . - o . - ~
1—Equipment MalAtenance is the only viriable cost to the system during the-sqflen year contract. THe increase is 4~—Form costs have. ¢ mdcm bly be expected to to gea10% i forthe next

tied to the Consumer Price index and for the pucposs of this comparison is algraged to & 6% per yearincreass.
2—Recovery of lost charges is based on a conservative 2.5% of aicillary charges with a 10% ' per year increase.
Using national averages of 3-5% for lost charges would ruult in significan
tlected above. . .

3—Reduction to wasted meal savinge npruomu projected § meals per day af 75 each whigh are currently
108t due to transfers, surgery, diet changes, ei¢. Those will be eliminated as a it of the Instant Satient diet
status eommunications. An ahnusl incresse of 9% wesprojected. .
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6-—The system will result in the ptﬂonl blll heing gommod four days s0onef than Is now possible. This will re-
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"Next, saviitgs-from “Recovery of Lost Charges”
are deleted based on the reasonmg pyesented earlier
in Chapter8. - /

All other PI‘OJéCth savings are accepted as pre
sented. While an independent reviewer makes
somewhat different estimates, the res'iilts would not
change materially. It is constfuctive, however, to
. -eXamine the “Personnel Savings:" Elsewhere in the
Y apphcatron these are identified as:

v - ~

oy

* 'Department  F.T.E. Personnel Reductions
’ Admitting ............... 2
EDP. ..o, 2.5
54 O.P. Regrstrauon. ......... 1 .
Radrology e e 0.5 . .
Total Redustions:. . . .. . .. 6 F.T.E A

These appear quite 'reasonable for the system.pro- —-
posed. Reductions. in' admitting and registration
may sbe expected. The radmlogy reduction un.,
doubtedly is related to more efficient handling of
outpatrents The E. D P. reduction 'presuqtably re-
flects a reduction in kvey\ pupcmrator.g since
charge collection is now automatic and undoubted- *
ly relates to rgductron of E.D.P. cqurpment" whrch
are probably key punch machmes
Fractional F.T.E. savmgs are questlonable bbt
. - the assumption will be made.that' part-time pecple :
' sre. being removed from the payroll. Ordinarily,
" fractional RT. E. savmgs are not realizdble. |
Note' that there are no savings in Nursing. Singe
nursing is by far the largest department in any hos-
pital; typically representing half of more of the
work force, major produetivity improvement must
" include major nursing department staff reductions.
. This ii‘possible only with, more comprehensive sys- .-
termis. While no employee data is presented, the sub-
. ject hospital probably has a work force of one thou-
‘sand or more. Thus, the productivity impact ap-
pears to be less than1%.
Review of the Benefits Checklist presented in Ta
"ble 9-2 suggests.that all relevant savmgs were
claimed. It is now possible to adjust the Cost Justifi-
cation Analysis presented i in Figure 9-1. The ad-.
- justed Cost]usnﬁcanon Analysis is presented in Fig-
ure 9-2. -

6

.

Tlﬁ.s ad]usted analysis suggests a & different
situation than the unadjusted analysis. Ignoring fi-
nancing costs, it may be seen that the initial invest-
ment of $1,038,405 is not recovered over the seven
year useful life but is only reduced to $644,259.
Thus, the project has a nggative return; that is, it

.,

effective project may not be cost-effective at afl. Of
- course, the est'im:tinﬁzde here may be open to de-

. schedule slip.

-

costs more than it saves. Therefore, a review deci-
sion must be made on the bags-of whether the non-
financial benefits (e.g., patient care benefits) are
worth the increased cost. )

To estabhsh this cost, we must calculate the net |
present value (or cost) using an interest rate ap-
proximating the hospital’s weighted average cost of
capital. It was estimated that the hospital had ac-
cess to, bank credit at 11% and long term lease
credit at 18%. Therefore, a ‘reasonhable figure for '
the hospital’s weighted average cost of capital is
12%. . .

Using a finahcial calculator, the net present cost,
of this project is calculated to be $804,234. (This
_ calculationr discounts the stream of costs or savings.
"back tq the present at the cho&n interest rate.) The -
hospital board and the HSA must thus decide if the
patient care benefits are worth approxinrately
"$800,000.

This example illustrates how an, apparegtly cost-

[N

bate. Nevertheless; this methodology may prove to

be useful to those wllo must make real decisions.
~Risk was not considered in our example The pro-
. posed system is, a evldely installed system from a
reputable vendor. Therefore, it is unlikely that re-
sults will differ slgmficantly from our adjusted °
ana‘lysts' The major risk is likely to be failure tp
realize the 6.0 F. T:E. personnel'reductnon which ac-
! counts for a majority of the pro]ected saving. There-

-

foreY as part of a review of this project, a written
commttment by the cognizant department man-
agers and the administrator to ehmmate the target-
ed positions on a stated schedule should be re-
quired. .

In examihing a Jless proven ‘system, it would be
necessary to #xamine the effect: of, say, a one year
sltp Installation labor costs would Contmue for year

egand savings would not commence’ until year
" thr

Using the figurés from this example, ohe
woyld conclude the “downside” was perhaps a-qqarg
ter of a million dollars associated with 3 one- year
. - v . v
’

-t
. Q o

. e

Replacing Ineffe

ctivg'Systems - A
* The method suggested above réquires comparison

of costs and savings projected for a_proposed new
system with hospital costs prior to its installation,
There is one crrcumstanée where this method | may
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\ Yearcner Year two Yearthree . leomqé,u\ N\ Yearsix ", Yoarseven
Costs " A o - Py : :
“Software and Hardware"” . .. . . P Ceeeanees ’ $723,628 - . - < = = - -
“InstallationCosts”.............. e .. 40,028 - - - = . - -
**Equipment Mainteriance” . . . . . . T - 31,332 ,212 7 $35,204 $37,316 $39,554 $41,927 . $44,442
EqQuipment Shipping. ~...........0..ovii v, 1,500 - . - ‘ - -
Site Preparation ........... e e e iiaa, 12,000 - - = " N = — -

- Electrical......... T, e ... 5,000 — . - - - - -
Cabling ... 7,000 - T T - - - -
ApplicationsDevelopment ..................5...... 37,500 25,000, 26,500 27,825 29,495 31,264 - 33,140
Electric Utilitles ... ... ... e e, . 2,000 2,000 ¢ 2,120 é,247 2,382 2,525 ¢ 2,676
SalesTax............. e cegeeens 38,181 = - . - - - v - —
Casualtyinsurance....................c...ouiuea... 7,238 7,236 7,236 7,236 7,236 - 7.238 7,236
Training and Install Support . . . .. . ol 93,758 - PR — - - -
SUPM:::?iorms ................. e, 10000 | * 10,000 ? - 11,000 12,100 13,310 . 14,641 16,105
Indus Engineering............... fee. * R 31,250 15625 16,563 17,556 18,610 ~ 19,726 20,910

Total Costs .......... T ST $1,038,405 . 93073 $ 96623 _ $ 104280 $ 110587 $ 117,319 $ 124509,
Cl@ulaﬂvo QOSt. .. e . $1,038405 $1, 131 A78 $1,230,101 $1,334;381,  $1,444,968 $1,562,287 $1, 798.
Savings ;o 4 . : ‘ -

"+ “RecoveryofLostCharges” ........................ - - -, . - . -
“Reductionof WasteMeals”. ....................... - $14,170 $15,546 $20,001 $21,801
*Forms Cost Reduction”. .. .. S - 10,890 41,979 15,944 17,638
“Discount’s........c...0veiuenn., R v —_ . 6,000 - 6000 - 6,000 6,000

% “Reduction of EDP Equlpmont" seeeen e, - 2,600 : 2,600 ,600 2,600
"“Increased Cash Flow” ......................... ', - 21,800 . 23,762 . 30,772 33,541
“Personnel Savings” ............. T, — 81,000 87,480 110,198 . 119,014 -

TotaiSavings .............. Yetecanarenas P —0— - $136,460 - $147,366 _. - $158,990 “$171,112 $185,515 $200,494

Cumulative Savings -. & ........................ , =0 - 4138,460 $283,826 $442,818 $614,528 $800,043 _ $1,000,537
Total Costs Less Savings .......... Bttt $1,038,408 (343,387) ($50;743) ($54,710) ($61,125) (868.196) {$75,985)
Cumulative Cost LessSavings . ...................... $1,038,405 $955,018 /8904 275 $849,565 $788,440 $720,244 $644,259
Cost’ and savings in quomlon mm are items contained in the original uulym (Floun 9-1) The oth« costs and savings nmm added uducmnd inthe text. * v o




lead to an erroncous conclusion —where the pro-
posed system will replace a prevnously installéd, in-
effective system.

- To illustrate, consider_the extrcmc case where &

year and producing no benéfits. The hospital now
prépares to replace that system with a new system
‘costing $500,000 per year and producing no bene-
fits. Using the suggested methodology blindly will
« lead to the result that the’new system will save
$500,000, and hence, is. cost effective. Common
sense suggests that an even better plan would be to
throw out»the old system and reject the new
onc—and save $1 million! . N
“If ‘circumstances are’ encountered where this
problem may be present, it can be easily avoided by
a second economic analysis using the hospital with:
out the existing medical information system as the
basclin% for ‘comparison with the proposed new sys-
tem. ° - o

56

Prtlal systems

.

0ccaslonally, the reviewer must conmder an apph-

Stem or dition to an exi system rather than a
totally new system. Tife procedure 1s identical to
that which'we have used fora cgmplete system.

Keep in mind, however ‘that marginal costs and

T marginal savings should be used; that is, only the

»

hospital has installed a system costing $1 million pelw

““changés in cos

was never subj

-

-

and savings are
ment Or net pre
It is possiblg

s and savings. These marginal costs
P then related by a return ort invest<
sent value analysis.

, of course, that the original system

ected to CON review. Apart from the

legal prohibitjon against ex post facto administra-
tion of the law}, there is little point in reviewing a de-
cision already/made and.lmplemented Instead, at-
tention should be focused on additions, replace-
ment or remopal decisions.

-

Concludlng ote

The analyst must remind himself that he is attempt-
ing to estimate future results. Desptte use of six or
seven significant figure numbers and soplnstncatcd
analytical techniques and calculations, the preci-
sion of the analyst s results are still largely limited by
the validi of estimates artd assumptions. e
The re l issue before the analyst is whether the
prolect _is going to redice or increase health care
costs for the community. If they will increase, some
estimate must be made of how much, which can
then be related to the nonfinancial benefits. In the
case stiidy, it was concluded that the decision mak

v
ers must decide if the patient care benefits over-

seven years are wotth $800,000 to the community.
Failure to focus on this central question often results
in the analysis being ignored when the decision is-
made.

>

"
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Introduction L Tt

tablished by HEW regulanons under P.L. 93 641,
prov{des for: ¢ .

“The special needs and circumstances of bio-
medical and behavioral research projects
which are designed to meet a national

.* need.” )
Computer systems have become a widely employed
tool in research. Hence, it is desirable to develop
rd
-some addmonal tests permitting differentiation be-
tween systems properly subject to HSA review based
on commumty ‘needs and standards, and those fall:
' oINg within the criteria cited above.

~ a

ﬂmrlajlty ~

L3
. Clearly, the computcr systems used solely for, re-
search with no apphcatlon to patient care fall with-
in the “special, needs and circumstance.” The con-
- verse would not fall in this category. Frequently,
* however, a medical information system may be used
for both purposes, particularly in teaching hOSpl(

tals. , 7,
- In this case, inquiry myst be made into the pri-

for ‘example, the system would be discontimed if
the research was terminated, it is like]y that.patient
rendered via the system is. incidential and
®.not material. Again, the converse is true.

.

If the finankjal cost of acqmsmon and operation of
a computer system is funded under a research grant
. or contract, it ¢l arly falls under the “special needs
- and circumstance” criteria. Here, the converse is
“less clear. Tradmo\nally,. patient caré funds have
subsidized research to some extent in teaching hos-

In Chapter 2, it was noted that one of the criteria es- *

mary use or motivation for installing the system. If,

pitals. The HSA will be callegd upon to make a judg-
ment -bhlancmg comwuh care costs

against national needs. R
,}‘ ‘ L. - IS .

-Mgrginal costs

>

.

Since systéms-with mixed objectives (i.e., both pa-
tient care and research) are likely to present the
K o?t difficulty to the reviewer; it may be useful to
use marginal analysis. This requires conceptually
dividing the proposed system between its Ob_]eCtIVCS

An estimate might be made of the-cost of the system

and resulting benefits if only the patient care fea-
tures were provided. This could then be assessed us-
ing the HSA's existing community standards. The

. marginal cost of the research features could then be
assessed against the “national need"cnter(a

Organizational control

. While, there is nothing fundamental about which ~

organizational entity controls a computer system,
control may sometimes be a useful’ empirical guide-
line. It would be reasonable ‘to expect a pre:
dominantly research system to be under the tontrol
“of ‘a medical school or a research investigator. Pa-
tient care systems, conversely, would usually be un-

der the control of the hospita] administrator or one -

of the hospital department heads.

This test can, of course, be easlly cxrcumvemed
by simply setting forth the “right an$wer in an ap-
plication. Therefare, it should be viewed as only a
helpful adjunct to other tests.

‘

In?:ren'tentalkdevelopment .

Occasionally, a research- -justifi jed computer systein
will be used as the. foun,danon for subsequent incre-
mental developmem of a patient care system. Inmal

.“ Poe *
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I‘C:I.C\W is aveided and subsequent d elbpﬁem pro;

- ceeds by addmg e nt and personnel in incre-

¥ 3 ) ( 1

o N

and attacEed Decmon makmg by hospitals, has.
been questiongd in certain instances. .

ments small enough to fall under the mmlmum doF™— 1t is lmperanve that this critical context ot leave

® . lar criteria of the HSA. The result m;y be a system
requiring an annual expendlture of a mnlllon dol-
Jars or more charged agamst patient care‘{;@ds and
P yet Tio board or HSA review has taken place.

quence of opening the Pandora’s Box of “do-it-
" _yourself" medical information systents “develop-
‘ment. Or it may reflect “gamemanship” designed to
circumvent both internal and eéxternal procedures_
“for major capital expendltures review. Hospital

- =58 boards and HSAs should maintain suTﬁc:egt sur-
veillance to assure ‘that incremental development
without adequate review is dlscouraged
Concluding note v R

. The subject of this book tias been a critical review of

. Gertificate-of-Need apphcatlons £t medical' infor-

mation systems. Shortcomings have been identified

1

. .
- P . -
. .
« &, .
B B
- . .
. ‘

.

Such a result may reflect the unplanned conse-

the reader, particularly the HSA reviewer, with a -
negative impression of the merits of medical infor-
magion systems in the hospital. The opposite is in-
lended and desired. In Chapter 1, the view was ex-
pressed that, “both experience and research have ]
amply demonstrated that this technology can have a

favorable impact on the quality and cost of hespital-

‘based health care delivery.” &b ,

Therefore, it is hoped that this)book will not be_
used to block the introduction of this technology, '
but rather as an aid to permit the health planning
review community and the hospital management
community to work together toward better, more
insightful decisions that will contribute to better,-

-t

cheaper.health care for all. T
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This book has been written>for the reader who do

mation systems, yet must make informed decisions
“on their proposed installation in.a hospital. The in-:

ther, or may be called upon to direct others to addi-

. Watson Ra*)hj'

" not have training or experience with medtc/al ifory . 1on of a Total Hospital Information System," El .

tional sources. =T

- of particular i mterest

\

-The lay reader may find four publxcatxons to be

:
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‘Demonstration and Evalua-,

mmo Hospttal Mountain Vtew California,
December1975

“terested reader may wish to explore this suberfur— x:.BatTetst Lames P., Hersch, Phillip L., and Caswelk .

~Ralph J.: “Executive Summary on Evaluation of .
" the Impact of the Implementation of: the Tech-
nicon Medical Information System at El Camino
Hospxtal-— Part 11— Economic Trends Analysis,”

59 °.

A Austin, Charles‘/‘"lnformatton Systems for Hospttal

_ Battelle Columbus

Laboratories, Columbus,

Admxmstratxon ' Health Admtmstrat;on Press,*
. 199, - - YT
™ Hodge, Melville H.: “Medical Information Sys.
tems, Aspen Germantown, Maryland, 1977.

B Lmdberg Donald: “The Growth of Medical Infor:
'c_‘- * mation Systefns in the Umted States," Lexmgton
-~ Book, 1979,

ffice of Technology Assessment ‘Poltcy Tmpltca-
tions- of Medical Information Systems “$ongress
" of the United States, Washmgton D.C,, Noverm-
ber, 1977. o

—’/
1&
2
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« -~ . <
The most extensive evaluation of, patienit care aiid
-— economic benefits from a medxcal information sys-
.téfnever carried out was that conducted by.the Bat-
~ telle Columbus Labgratories ‘undet HEW sponsor-
. ship of the Téchnicon Medical Informatxon System

_;View, Califrnia. The research findings ate con-
tamed in series offreports: kL

‘.\

Barret / Jamés P., Barnum, Ronald A, Gortlan,
* Benjamin'B,, and’ Pesut. Robeit N.: “FinaF Re-
% 'port Evaluation of a Medical Information Sys-
tem imra General Community Hospital;" Battelle’
_ Colimbus Laboratories, Columbus, ' Ohio, De-
~ -eember 19,1975,

* Gall, John.E., Jr., Norwoda, Dona‘ld vaook
Margo. Fleming, john C., Ryde}‘l thhard &“

W g

BRIE

I:KC Lo “ Mo, x
. f
,’};

fCoffeg, Rosanna M.:

installed at the EI' Camino Hospital, Mountain -

s rovied vy ERC N b . "'.(%. W P L

. Ohio, May 14, 1979:

. Anexcellent summary of the cost- effecttveness as-
pects of the El Camino experienice has been pu‘b-
lished by an NCHSR author:

“How a Medical Inform
System Affects Hospital Costs: The El Cagino
Hospital Experience,” Nattonal
Health Service Research, DHEW Publication No.
(PHS) 80-3265, March 1980. i

Some recent papers of particular interest to the

" *nontechnical HSA staff member are:

Veazie, Stephen: “Information SyStems In the Cost
Contamment Battle " Hospitals,. The Journal of
the American Hospital Assoctatton April 1,
1978, 'Val.52) * .

"Price, Dennis G.: “Getting the Best EPD Con‘tract
Hospital Financial Management, November,
1977, ) ’

Reps, David: “Sort DP Proposals with this In-
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