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INFORMATION TECHNOLOGY AND THE U.S. HEALTH CARE
INDUSTRY: A NEW DIRECTION

I. Inlroduclion

A rough Esﬁmate suggests Lhat health information systems censume bebtween
11/2 and 2 percent of the Gross National Produet, The health care industry spends
over 10 percent of the GNP, Hospitals, the major users of health information technol-
pgy., account [or about 40 percent of all expenditures. Estimates are avsilable that
indicats at least one guarter of a bospital's operating budget goes to some form of
information cellection and ;".:mcessing. which includes electronic data processing and

o e R -
manual information processing {Erdlp andfacker 1984). These costs include the per-
sonnel and equipmenl costs of cu].‘lect.in-g. recording, retrieving, and disseminating
both finencial and clipical data. In addilion, health insurance companies as well as
government payors such as Medicare and Medivaid spend heavily on informa.tiun pro-
cessing, as do pursing homes and physicians’ nffices. If Lhese users spand half as
much or health information systems {2 conservative assumption), then our estimale

thak health care information costs consume 1 1/2 to 2 perceni of the GNP is a fair

one.

In Lhis chapter we will describe the development and growth of biealth infermation
technology in the US health system and will detell its uses. We will identify major
developments in the health care field, including regulalory, envirmﬁmentai. and organ-
izational chauges that are affecting the use of technology. In the vonclusion we will
make some guesses of where the heslth care information industry is headed and why.

Ferhaps these ponjectures will serve as the Lbasis for furkher discussiona of the new



direction of information technology for the health care sector.

1. The Use of Health Information Systems

Heallh information technolegy has had an impact en almost every aspeet of the

health care industry. The major areas are the following:
1. Medinal Educotion:acceess to bicmedical data for research and teaching
2. Fotient Core; automated medical records
3. Patient Edurafion; computerized inslrumenls to measure health risks
4. PBusiness Menagement: financial data and billing records,

The rapid advances iz computer techneleogy during the lest Lwo decades, particu-
larly the increases and quality and reduclions in cost of both hardware and software,
‘have paved the way for many of the developments in hesllh care eomputer use.
Smalier slandalone compulers have replaced the large centralized computers thal
used high-speed batch systems {Waters and Murpby 1983}). Teday, mini and micro
computers have permitted the development of in-house turnkey systems which are

more fiexible snd can be tatlored to the needs of the individual waer,

One can deflne three distinct levels of hgalth informeation systems. The flrst
employs on-line, rea! time, communicalions-oriented syslems with interdepartmental
dula integration. The user interacly wilh cﬂmputeré on-line and cobtains immediate
"real time” responses. This level of medical computing is oriented towards Lhe finan-
cial functions of the hospital. The second level uses on-ling, real time systems that
have been deslgned to capture apd process part or all of the patient’s medical record.
The third level is very similar to the secoend, but it combines patient data elements
with the medical resources being used on the patient. This third levet of mediesl corn-
puting is expanding rapidly because of regulalory changes in the health care industry

{Waters and Murphy 1983).
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The diffusion of health information systems in Lhe United States has been rapid in
some areas of the health care indusiry r;u.nd surprisingly slew in obthers, Aulomated
computer billing systems for accounting have spread rapidly with over 80 percent of
hospitals having such a system. The use of autt.::matiun for diagnosis and trestment
sugh as the analysis of slectrecardiographic signals by computer systems has
expanded more siowly. Only 15 percent of EKG's used this prucedur.e in 1879. Als=o,
less than one percent of the.}mspitals made use of the autnrﬂatinn of medical informa-

Lion systems with patient information {Lindberg 19B2).

Within the hnapital industry there are three major uses of computer technelogy in
health information systems {HISs). The Pﬂ‘.LiEHt Information System is used to insure
proper treatment while Lhe patient is in the hespital. The syslem follows the ‘patient
throughout his or her hospilal stay. It notes when the patient is treated by a physi-
cian. And it keeps an on-going record of pharmaceutical snd laboratory uses by the

oy ﬁn_a.ncial__min;gement. IL deals with typi-

cal business functions such as billing, payroell, and ascounts receivable. The Lhird use

G =

of wn HIS is in the ares of strategic management, which is the faslest and growing ared
in health information system systern. The HIS provides informalion on financial plan-
ning and resource allvcalion, as well as information on the environment in which the

hospital iz lucated {Packer 1584h),

HI. An Uverview of the Health Care Industry

Thiz overview is intended to highlight several characteristics, especially those
that have been affected by ur impact upon information technelogy. As is the case with
most overviews, there will be sweeping generalizations, and in some cases the excep-

Lions will be of considerable interest.

The mosl casnal observer of the health care indostry is aware of its rapid rate of
growth, which hus accelerated over the past two decades. This growth is part af the

overall inerease in Lhe service sector of the economy. Yet, the-passage of federal and
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state pregrams which finance the delivery of health care to the elderly, Medi;:are. and
{o the poor, Medicsid, has stimulated the growth of the heallh care industry to an
even greater degree, The fact that the purchase of heallh care iz now dominaled by
third party payoers such as government payers and privale insurance carriers is of
particular interest to economists. About 80 percen! of individuals are covered for
hospital services and about 40 percenl for physician services firnett 1585). There is

some cost-sharing in the form of copayments and deduectibles.

Hospitals are the primary nok-Ivr-profil sector DE.The health care field. Commmun-
ity hospitals and university medical centers are set up on a nut-fnr—p.roﬂt bas.is, Taday
about BS% of all hospitals are considered non-proflit (Samors 1983). This feature, how-
ever, is changing ruapidiy. For-proflt hospitals are growing in their number andg

~influence.

The fastest growing component of health expenditures has consislently been hos-

—., pital services. An important factor influencing the rale of growth of costs is medical
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bﬂﬁ?chnn]ng}r As noted earlier, a number of the Lechnalagical innnvatinr;ﬁ in hospikals
have been geared to improve the slate of medical information that are used for diag-
nosis and treatment. CAT scanners, fetal monitors, and computer-aszisted EKG's are

bul & few examples.

The health care indusl;ry employs about -7 million pevple depending on how ils
scope is defined {Ginzberg 1978). Most significant has been Lhe increase in health per-
sonnel, especially physicians. Aided by federal funds and to some extent state funds,
the supply ¢of physicians is expanding rupidly, The current supply of praclicing physi-
cians is about 404,000 and is expected to increase by about 00,000 in the pext 5 to 7

years {Scheffler 1573}

Fressure on government budgels has lead to recent developments in the health
care industry. In many states, health care is the largesl single itewn of the budge! and

Lhe fagtest growing as well. In the federal budget following social security, health is
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the largesi component of the social service budget. Within Lhe private sector, health
insurante consumes the largest share of the fringe benefil packags. The annual rate
of increase of health insurance premiums has averaged about 16 percent, and for

some industries it has been as high as 30 percenl in recent years (Fox 1984} It

appeared to many heallh experts and health economists that the industry was growing

oul of control and some market discipline was required.

The pressure from government and the private sector has produced some

significant trends:
$. CUrowth in the for-profit hospitsl sector

2. An increasing number of hospilal mergers inciuding bolh horizontsl and

vertical integration
3. lIncreased concentraktion in the industry
4. New regulations for the financing of heallh services

The growth of—the for-prefit secior of the hospilal induslry is significant for
health information technology. These hospitals tend to be run with more attention to
production end cost decisions than non-profit hospitals. They have a greater need for

timely and useful information.

The la.rge hospital industry, with over 7,000 hospitals nationwide, is vperating with
a great deal of unused capacity. Current bed occupancy rates are in the 65 to 70 per-
cent range {Ermann & Gabel 1984, 1885}, To cover fixed custs hospimis are being
pressured in general to sxpand their markets and to vompete with other hospitats for
patients. To compete in the market, hospitals are merging into chains and wmulti-
hospital systems. Ma.r‘l-:et; power is increasingly becoming an important factor in the

hospital industry.

In the hospita) industry, cost centrol is now becoming a real issue. Medicare uses

a new prospective pricing system (DRGs) thal has changed the econemic character of
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the hospital. Previcusly, hospitals were pald their costis and reimbursed retroactively.
The DRG syslem {diagnostic related groups) pays bespilals 8 sel price for LreaLing a
patient with a specific diagnosis. There are currently 470 diagnoses in which the
patient can be placed for payment Certain adjostments are currently possible to
these prices and there ix a policy covering outliers. But for the most part, hospitals
face a given price for a given DRG. Frivate payers and States are using this type of
payment peolicy with increasing {requency. Itz major impact, however, iz on federal

peyments under Medicare {Wennbérg 1984},

The physician market is also changing. Large supplies of physicians are puttin.g
pressure on the markel, Purchasers of care such &5 insurance companies and busi-
ness Orms are using their market shere of patients to lower their costs. There is &
new financing scheme which is gaining a fair amount of momentum in thé health care -
industry. Tt is the development of so-called "preferred provider organizations” {PP0s).

These are composed of groups of physicians, or hospitals and physicians that agree to

ez TP S mp———— ¢ T -
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discount their feses in exchange for Lhe patient base of the insurance cunip'an_?‘cf'.%: :
business firm {Cabel & Ermann 1985}, Organizational forms of PPOs abhound with rna.n}'
hybrids. But the essenlial feature is discounting by physicians in exchangs for
guarantees of large patient populations. The small solo or candy store physician’s
practice is giving way Lo corporate medicine. Statew:lde and inh some instances nation-
wide PP0s ure being developed. Competition for market shares and the growth of PP

systems is clearly a potentially large and new market for health informatien systems.

Although the rate of inereased copcentration of the health care industry is
difficulk be guantify, its direglion is clear. Some believe that within & decads three or
four hundred large firms or chains will control a major portion of the heallh care
markel. The rate of growth and improvement of health information gystems will be an

important fuctor in determining which portions of the system grow and which decline.
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IV. Today's Health Information Industry

There has been a vonsiderable increas;s in the size l:sf-l,he health information
industry. Much of this growth, as might be expected, is in the hespital indu.stry, Data
processing (DP} in hospitals is small in comparisen with other service sector industries
but is expected Lo ipcrease at a rapid rate. Although about a quarter of the hospital's
budget is used for information collection {abuut 25 biilion dollars in 1884}, only about
2.2% is spent on data processing (see Table -1} {Eralp & Rucker 1984). Table -1 sug-
gesls a projected increase of 20 percent per year. Even before the beginning of DRG's

{prospective payments), DP as a percent of operating expenses was increasing.

It j= interesting to note, as Table -2 shows, that expenditures on data processing
inereases with the size of the hospital The DP expenses per bed increases frormn
$1,035 for small {lﬂﬂ_bed and below) hospitals to almost four Lirmes thal amount for
large (500 plus bed) hqspitals. The rate of increase appears somewhatl less pro-

nounced.,ﬁ[h_gn,_m_sﬂsgg; viewed as a percent of total hospital expenses. Small

"_ﬁ; S en "Lkt e -

hospilals {<100 E:&E)"Ese 1.8% of their revenuas on data processing whereas large
(>500 heds) use 2.9% of their revenues on data processing. Heasons for this are many;
larger hospitals are more complex and they provide maore Lechniual survices, manage-
ment planning needs ate greater, and Y needs require more specific Lailoring to the

structure of the hospilal.

In 1882, almost all hespilals had DP systems fer financial billings. This one item
accounts for almost two-thirds {64.1%) of the exi:renditure_s by hospitals on DP {See
Figure -1} {Eralp and Rucker 1984). The olher large tem is patient care, which
aceounts for almost 22%. These separale areas are beginning te be merged as hospl-
tals respond to DRG's. The market fer purely financial services is saturated and little
growth is seen in this area. ‘The average data processing per patienl for financial
management and patient care generally rises as hospital size increases from a little

over $5.00 per day to almost $B8.00 per day for large hospitals {See Figure -2} (Packer
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TABLE -1

DP IXPENDITURES AS PERCENTAGE OF TOTAL HOSPITAL EXPENIRES

($ Mitlicns)
Year Tokal Operating Total DP . P as % of
Expenditures Expenditures Dperating Expenses
1980 | 78,851 1610 . 2.1%
1881 80,572 1,838 . 2.1%
1962 | 104,876 2,305 | 2.2%
1983 116412 2,780 245
1884 130,564 4,485 _ 2687

1885 148,382 © 4,141 2.B%

SOURCH:

T . 3 _-':'_:‘f\“:-—-‘_—_-u%_ —
Eralp, 0. and Rucker, BB, 1884, "The hospital infermation systems indusley.” ™ o=

Humbrecht & Quisl Incorporaled, San Franecisco.
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TABLE _-2
ELECTRONIC DATA PROCESSING 15 ONLY A FRACTION

OF T'OTAL OFRRATING EXPENSES

Avg. DP _ Avg. DP DP as % of

Total 1.8, Total D" Expenditures HExpense Total Hosp.

Size Hospitals FExpenses Fer Hospital FPer Bed Expenses
{$ Mil.) {$ Thous.) {ty {%)
500 & Over 332 &vR 2,625 3,805 2.9%
400-49% 273 450 1,262 2,900 257
H00-395 423 345 | BiB 2,400 2.2%
200-295 748 324 439 1,807 1.7%
106-189 _. 180 1,350 i.6%
100 & Helow T ey 1,055 1.6% -
Total 5,801 2,305 . 397 2288 2.2%
SOURCE:

Bralp, 0. and Rucker, .. 1984, "The hospital information syslems industry.”

Hambrecht & Quist Incorporaked, San Francisce.
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FIGURE -1

HOSFITAL IRPORMATION SYSTEMS MARKET
by type of spplication

Patient Care

$340 million
21.8% Lab

$104 milliob

6.7%

Financial

Other | o
$78 million 5.0%

Pharmacy

$38 million 2.4%
1982 Total : $1.6 billion

SOURCE: Eralp, 0., and Bucker, B.B. ({1984). "Rospital Tnformation
Systems Industry.” Hambrecht and Quist, San Francisco, CA.



Pape 11

FIGGRE =2

BOSPITAL DP EXPENDITURES PER PATIENT DAY
by hospital size

50-200

201-350

1351-500

501650

651-800

More than
8OO

SOURCE: Packer, C.L. {]1984)}. A compaviszon of hospital data processing
' cosrs, Hospitals 58 (no. 15), 83-806,
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1984a). These costs are small in comparison to the cost of a hospital bed/day, which

is in the range of $500.

The hospite]l data processing market is quite competitive. There are almosl two
hundred firms with the three largest _being IBM, SMS8, and McDonnell Douglas Automa-
tion {See Table _-3). Revenues in 1982 approached $1.5 billicn, and are expected to
pass $5 billien by 1987 (Nicheolas 1983). Hardware manufacturers account for the
largest portion of sales; JEM has 40 percent of the market for hospltals over B!_JD beds
with vendors selling shared services accounting for the nexl 20% of the market {(Car-

penter 19B4),

But the growing companies are those that can provide either turnkey or in-house
systems thal can be tailored to individual hospilal needs Rapid turnover and en-line
systems are replacing batch systems that were primarily used for billing. Hospitals
now need to meke timely rescurce allocation decisions and reguire data and data-
based reports for financial planning. With the advent of DRG's, hospitals have become
very inlerested in purchaging software to mﬂ"nage the case mix of the hospial and o
help select the most profitable DRG for a'given admission. Those companies in L.he
industry who sell software and turnkey systems are scrambling to devélﬂp. aflective
hospital resource muangement packages. Furthermore, the markel has tightened as
prospective peymen! policies have forced hospitals te be more price consclous In the

seleclion of a health information system.

Many of the companies in the market give IBM the hardware portion and develep
other services Lhat are compatible wilh IBM hardware. [fowever some companies, such
as HBQ, are is in the process of developing and markeling new software produets that
are compatible with Data General equipment. Many industry analysts feel these new
products will greally inecrease HBO's dominent market share. For cxample, HHO
recently released a system, G:ﬂaxy, which integrales accounting, patient care, and

case mix applications In a single turnkey system for hospitais with less than 150 beds.1

| Informetion regsrding recemt products of Health Care Technelvgy companies came
from the auther's personal discussiens with indusity representaiives. Contacl the suthor

12
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Another popular competitive strategy followed by SMES, HBO's mest direct com-
petitor, is to purchase licensing righls lo soflware ﬂeveluped by a singlé heospital or
academic institution for its own use, and then to sell the product under an 8MS8 name
and label. SM3 is also atlempting to meel Lhe new prive sensitive environment

through the repackaging of its old systems in smaller and cheaper unils @

Also of interest is the increase in mergers ameng leading companies. Recently
HBO, & Fast-rising vendor of hospital computer systems, pu.rr:hased twe of its major
competitors, Medifiex and Amherst Associates {Benway 1984). Mergers will have a
significant impact on the direction and growlh of information t.cc:hncrlc:rg}r in the health

gector, but the nature of that impact is guite unceriain.

Although health information systems are Isss well documenlied in the physiclan's
praclice, ihe increasad attractiveness of micro’s has lead to the avajlubility of data

systems for individual physician practices. Meresover, the inerease in group praclices

i v

and health care delivery systems such gizhealth rgaintenance organizations {HMOs)

iy
hal R e

and PPQs has increased the need fnr.-gi"!-'fl'y{':'es of H1Ss and techrnology. Cost contral
pressures on physicians require atlenlion Lo resource allocation and production. Cor-
porate medivine and the trend towards large health systems will be a new and expand-

ing markel {or HISs.

VY. The New Direction

Infermation technelogy is a driving force in the delivery ©f health care in the
United Steles. It is crucial to the field of medical research developing new medical
tests and procedures. Informstion technelogy is at the [orefropt of medieal
knowledge. Pacemakers Lhal monitor heartbeaté. the cemputer-assisted health risk
instruments that sssess heallh needs are some examplas. There is even talk of the

"hespital on the wrist.” A small microprocesser with electronic probes capuble of

for detuila.
& Hee lootnmote 1.

13
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TABLE -3

HOSPITAL INFORMATION SYSTEMS
ESTIMATED SALES BREAXDOWN BY PRINCIPAL VENDOR
(% Mitlions}

Verdar 1880 1881 18BE 1883 1884 1885
IBM Corp. ) Jid Ju0 450 o400 660 B45
SMS 108 132 166 208 200 Jed
MchAuto 95 128 156 198 250 gha
Data Geoneral 24 3z 410 B0 =1y 134
HEQ & Co. 23 av oa GG a5 111
Cuormpucare 7 11 21 46 85 TS
Technicon 25 a1 38 44 B3 78
AM1 ; 3 8 12 25 37 55
DEL B4 71 T g2 106 i1
Mediflex 10 I3 18 a4 3e 43
Baxter Travencl ) 2 b 12 25 40
| HI ! 7 16 13 20 28
H-P 14 17 19 31 43 48
- Amherst 4 7 16 13 17 21
Burroughs 50 54 57 85 B3 60
Svstems Assoc, & 4] 11 15 24 25
Community eallh 7 g 11 14 18 22
Tandarm 10 13 15 18 23 Eb
e CNL - 14 18 22 20 31 33
=S NCR Corp. 55 58 B  Bh . 51 47
Four I'hase 8Bys. 44 5l 54 B0 48 25
SOURCE:

Eralp, 0. and Rucker, B.B. 1584, "The hospital information zyslerns industry”
Hamnbrecht & Quist Incorporated, San Francisco. The figures [or 1884 and
18685 are estimates.
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monitoring changes in the body, measuring vital signs, analyzing bleod and enzymes
{Ruby 19B4). The device would netwurk with a hespilal or a physictan. “Lifeline,” which

is now operational, is linked to & bospital and will respond if the patient needs care.

The health care dala processing rarkel will continue Lo grow at a prodigicus rate

Lhrovghout the remainder of the decads. The trend is shifting back from decenlral-

ized departmental computing {a micro in every office), to more integrated, database
oriented systems that can bhe used throughout a hospital or other major health facili-
ties, The big hardware vendors such as IBM and Data General disappointed many hos-
pitals in the early 70's, becauss their systems, promised to handle all the hospital's
data processing needs, proved uneble te do so, causing large facilities to resort to
using shared systems or purchasing small departmenlal in-house Systéms. Hut =sich
leading companies such as HBO and Mediftex, selling integraled turnkey systems, have
caused a reversal-in the trend.? The wave of the future may be networking of ithe

already purchased smaller systems, espectally in Sl_llﬂ-_ll‘i,?ﬂalth.car_q: facilities. I'or

exarﬁple, ATLT is expecled to enter the health care industry ;

aggu::c_ ssively with ils o ewW
line of hardware and its networking software such as UNIX. Some predict that 1HM will
follow its age-old strategy of dominaiting the market by Ernitating_popular scfﬁware
packages and entering the ficld through apgressive advertising. Thus, the market for
information technology in the health care industry could be following the paltern of
the health care industry ilsefl: increasing centralization and concentration Lo meet
growing competition and cost pressures, with extremely large fArms dominating the

industry.

Information technelogy is helping to change the [ave of the health care industry.
The industry's responge to cost control, excess capacity, and the changing regulaiory
environment will undoubtedly increase the need for information technolegy. Hospitals

are E.ﬁectively integrating heallh information systems that link patient data with

& Bge looloote 1.

i5
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financial and resource use data. In esddition, information technolegy is being used
increasingly to improve financial manage'ment and the strategic planning of hospitals
and health care systems. There appears to be an sver slronger demand for HISE and
information technology in the health care systerm. We are just at the beginning. of an

ara of expansion.

16
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