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LEGAL NOTiCE

When U. S. Government drawings, specifications or other data are used for any
purpose other than a definitely related government procurement operation, the
government thereby incurs no responsibility nor any obligation whatsoever; and
the fact that the government may have formuluted, furnished, or in any way sup-
plied the said drawings, spec:;ications, or other data is not to be regarded by
implication or otherwise as ir, .ny manner licensing the holder or any other person
or conveying any rights or permission to manufacture, use, or sell any pat--nted
invention that may in any way be related thereto.

OTHER NOTICES

Do not return this copy. Retain or destroy.
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FOREWORD

This report describes an approach for evolving the integrated
UAF medical information which is described in AMD-TR-68-2,
"Hospital Information System Feasibility Study," dated August 1968.

The information generated in support of this document was pro-
vided by the Joint AMD/ESD Medical Information Study Group,
consisting of members from the Aerospace Medical Division (AMD),
Wilford Hall Hospital (WHH), the MITRE Corporation and the
Electronic Systems Division (ESD).

Lt. Colonel William S. Beck was the AMD project engineer.
Mr. George A. Fagan was the project leader for the MITRE Corporation.
System Engineering direction was provided by Mr. Ronald A. Creamer
of ESD.

This report has been reviewed and is approved.

CREAMER WILLIAM F. HEISLER, Colonel, USAF
Project Officer Chief, Command Systems Division

WILLIAM S. ECK, Lt Colonel, USAF, MSC
AMD Task Scientist
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ABSTRACT

Thisdiaa1nning ouystentecie a method by which the Integrated

.,a+* -4 care facilities

R6; !onai (inter-hospital) activities

Central (inqtc- rciionail) activities

Research aRzd e-ITation aspects

Special prcjectz

Automated Ar-mea £oreatrance and Exarnirztlon Stations
(AFEES) (induction centers)

The first four categories are recommended to evolve sequentially
whereas the special p-rojec,.s can be handled independently, and later
be included as their development matures. The last category, autc-
mated AFEES, was included to kmply an inseparable relationship
between the initial medical record and the subsequent records
generated during active duty; however, the automated AFEES is
covered in more depth in other documentatio~n.
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I. INTRODUCTION

~he requirements for a Medical Information System Project have
been stated in Aerospace Medical Division's Tec.hnical Report No.
AMD-TR-68-2, "Hospital Tnfcrma!-cn System Fe.aslbflity Study," dated
August 1968. In addition to identifying general .:r'specific require-

ments basedeo acan 'd ant-cipated deficie-. 4:1s, this document
also describes what the ultimate system conf t .3rin and its assoc-
iated benefits could be, some project manageir .i~ considerations,
some views on ti-service involv--!ment, and scrie considerations on
effectiveness rationale. it doe* na-t provide s--pet.-Ic recommendations
on the maniqer 1n which the proc ?.-- should evrcl'e,. The purpose of
this document Is to identify an a Pproach to the JILomation of medical
data which will satisly the requrements ider iL~id in the AMD TR.

E ~~~~For the sake of project erigineering aae~ntettlefr
E;has been divided 11to Jix S.o ctgzs

Patient Ca' e Fac.0.1,tes io spitals, Dispensaries)

Region--! Aspects (Inter-Hospital)

Centra'IAspects (Inte.-Regional and inter-Agency)

0 ~Research ar-d 'Eaucational Aspects G cluding AMD Laboratories
and USAF Sc hool of Aerospace Medicine (SAM!)

Special Projects

Automated Armed Forces Entrance and Examriratior. Stations
(AFEES)

These categories will be defined in succeoding paragraphs together
w .th a recommended methodology for inftiatirng or continuing activity
within each. The last category, Automated AFEES, Is recognized as an
Air Force project with DOD-wide application, and as such will be con-
sidered in separate correspondence. Neve:r-heess, mention of it is made
in this document because of the obvious probability of cross-fertilization

the latter's becoming a ti-service effor.[ IT. PATIENT CARE FACILITIS

Thscategory includes all hospitals and dispensaries, and involves
those activities whsich occur within the facility itself. Because this is
the category which appears to have the greatest amount of operational

[Z_ _ _ _ _ _ _ _ _ _ _ _ _



dfficulty, a considerable amount of mission analysis has been con-
ducted on it. For this reason, the study groulfs understanding of the
patient care facilities problem and the recommended activities to be
accomplished therein are in extensively more detail than are the other
five categories. Discussion with personnel directly involved in
c linical medicine and hospital planning resulted in the conclusion t -at
efforts should be ex.pended within two ftames of time reerene.

(I) Development of useful products for application to specific
functions within a hospital in a reasonable short span of time.

(2) Development over the longer term of an on-line transactional
system aimed at improving intra-hospital data acquisi'cn, storage
and retrieval.

A. Near Term Activities - This portion would be conducted mostly
at the Wilford Hall USAF Hospital (WHH) at Lackland AFB, and would
concentrate on determining, specifying and implementing applications
which would effect improved cperations at WHH, and have potential
wider application to other USAF hospitals.

In general, each application would se-ve a specific hospital
department, but it is considered that the improvements to be achieved
will benefit other departments indirectly. The candidate areas recom-
mended for initial advanced development activtt- are;

Clinical Pathology Laboratory

Food Service

Pharmaceutical Inventory Cont-ol

Patient Census File

Radiotherapy Dosage Calculations

It is likely that most of these applications would be pu.sued on a ba:ch
processing computer basis, using any appropriate computers made
available for the medical facility's use such as the scon-to-be available
Phase II, Base Level Computers. However, pan,--arly in the case of
the clinical pathology laboratory, a dedicated on-!Lne system is
probable. Asiuming that adequate resources and a stable development
environment p.evall, it is estimated that working end Irems could be
developed within one year of the initiation date.

i S



aIh folloirgguidetnes:

codce los xlsvl atV.1H.17, emphas-1s wi )-e placed o
I non-unique solution's wniC1n will have a poy-entWa vaelue and appli-

cat~n ina vaiet of hospitals fhr,-xih-o't +;-e M~edical Service.

c. Even though the end products are e:x-pected tv he self-

Isufficient, bhey would he desiogned with dne allowar.c for their
t ~~integration Into the ever.tuai .. sciz~nal system which wilH be

unique and dedicated to the Mee-Ica! Se:-.ice.

d. Larlycorana capability will be, stressed 'rx each
prcduct, with ajp7cqriate 1recC91"ItiOn. 0f assooi-ted fIe--ld tralnc
and user adaptation as-ects.

2. Prrcisites - B3efcce ente:ri'nc into a design e,~h
following tedhnoloyv sururt-s will be nce-essa-y:

a. Revl,-e;v of extsting appl zatiainz in- other govexnuental
and civil11an i-tttos.

ID. Fainiilarzazion -with capabillities, scuirce !anTuages,
and procedures fror Phase, 11 (o .Blur.-ughs B3500) Installation

c. J, vaicedd development actvfties ---'--e pertinenrt
deptmentr wituhin W-H.H. T-nee wc-jld also sere as an Indocuinatlor-
and famiIi-arizatton -Aerctse fcr the augmented user/designez- stall".

3. roduct Goals - Mhe near tenr g-oals. of th~s ac-tivity wruIdd be:

a. 'l-echnica1 stm-us s'xz'nriw-rSes of the state-of-the--art
- - r~eia-ng~ ts each varcicullar to-

h-. Detailed fulnKtiofal descripti ns, computer -grs
hardware specifications, and ritgPlans for: :he selected fuLnclons.

c. Qomputler prograrns, and operating a-.d, pr-:cedu7ral inl-

3



diie d. Reco mendations for on f
[I term alplications which appear to have merit.

1!4. Action Agencies - For the near term effort, action would be

divided among three USAF agencies as follows:
_A a. Development and operational evaluation of near-term

applications up to and including the specification of software, hardware
and training plans for selected functions would be the responsibility of
APS-Ebrce Systems Command (AFSC).

b. Implementation of these evolved functions and the con-
duct of user training, as well as the updating of programs in the field as
refinements mature from the development activity would be the responsi-
bility of the Air Force Data Systcem Design Center (DSDC).

c. Approval authority for the selection of a particular
application, itG adequacy, and its subsequent implementation in the
field will be within Hq USAF. The Surgeon General's Office (SGO)
would be the office of primary professional interest, and Hq USAF (AFRDDG)
would be the office of primary project responsibility.

B. Transactional System - The concept of a transactional system to
improve intra-hospital communication suggests several advantages v hich
have been discussed previously, but will require an experimenfal and
incremental or evolutionary development with the close cooperation of
medico-professional p'-rsonnel. Although current technology seems to
be sufficient to support sucn a system, the experience of other workers
in this field indicates that the specification of the most effective auto-
mated applications and procedures requires interactive assessment in
the working environment of a hospital. In particular, the selection of
terminal devices which will satisfy the users' needs in a timely and
convenient fashion requires that the users themselves participate in
evaluations under normal conditions of stress, load, aad pre-occupation.
In addition, it is expected that the users, by participating, will become
aware of the potential value of these new tools, and will then be able to
suggest potential applications of which the non-medical system engineer
or data procecsing specialist may be unaware. It is therefore recom-
mended that an experimental development facility be established for
advanced development work on a transactional medical system. The
objectives of the effort at the pilot facility are the development, analysis,
and testing of an on-line data processing system as an aid to intra-
hospital ccummunication, hospital management, and higher echelon use
of acquired data, as well as the production of detailed specification for
such a system.

4



1. Guidelines - In view of the many experiences of the
civilian medical data automation effort3 which have encountered dis-
appoin .ttprogress in most cases or outright failure in others, 't wouid
seem that a great deal of importance should be attached tc the co=trol -

lability of the development environment. 1he de-:elopment of a trar3-
actional system will be more orde-ly and, conesccndi-_gly, more rapid
and effective if it is begun In an expe-imental compu-e - design laboratory,
refined with the user in a smaller medical facility, and evaluated at a
highly-specialized consultant center. Accordingly, the follow..ng are

-e guidelines for the transactional system:

a. Preliminary system design effor should be conducted
within the Electronic Systems Division Complex at Hansrcm .eli,
Bedford, Mass.

b. An experimental development activity should be
established at the 40-bed hospital at Patrick AFB, Florida. .:- will
be here that the transactional system will be developed with use:
participation.)

c. Within a year of the establishment of the experiment-al
development activity at Patrick, an experimental evaluation facility
should be established at Wilford Hall Hospital. TIls facility would
serve as a proving grdund for replicating those applications developed
at Patrick, would also be the location for evaluating the acceptability
of particular functions for USAF-wide proliferation, and in thIs pro-
cess would gradually evolve a grea t er capability until a viable
hospital information system had become operational at WHH.

2. Prerequisites - As the inital stage in the advanced
development phase, the following activities would be necesaa:y pr-c_
to initiating activity in the experimental development facili"t.

a. A survey of existing applications, available com-
puter programs, remote terminal state-of-the-atro, and the capablities
of data processing hardware antic-.-atd for the early !97 decade.

b. A detaiied anaiy,.ts ora:v.-on at the Pal-k and

Wilford Hall hospitals which would at: -e:

Information Gene:at! -n mad Flow

Procedures

Quantitative Traffic Analysis

5



c. Specification of the initial transactional system
functional requirements.

d. Selection and installation of suitable hardware and
support software components at the experimental development talty
aatc, initially, and the experimental evaluation facility at WVIl
eventually.

3. Product-Goals -The follow'ng Products would be itntici-
pated by the conclusion of the hospital automation eeve-lopl ent program:

a. Technical renot" ion jhe state-of-the-att.

b. Periodic reports deflirting pogrotis.

c. A development team-approved configuradton planL w~kh-
alternatives and final spec-iftcatloiis for the dedicated transa,-.tlanal
system.

d. Adecsiondoci~int %Yhtc~h delinea tes the adva±nt ges

of the transactional system versus the coat, d- compared to the n ana
mode of operation (i. e. ,an effect~veness evalluation).

e. A recommend Lton stating whether or riot to procoeed with
world-wide acquisition of the systera.

4. Action Agencies R espokisibi~ities conceiana the trans-
actional system for the Medical Siezvice would be as icollows:

a. AFSC would conduct the- developmenkt . -Oduce the
reports, plans, evaluations and make the recomnmeri-4ons mentioned
in paragraph 3, Product Goals, above.

b. Hq USAF would be the approval authority for a4optg
new techniques and procedures. phauing out-he older, leas pertinent
ones, and would be responsible fcr interfa and cd cdinatfl U c~it
with other governmental agencles such aa the Army, Navy and Public-
Health Service. liq USAF woaild al~o deter.mine-whethir t*- developed
system is suitable for acquisition on a UJSAF-wide basis and would
recommend, if appropriate, a tri-servire effort with DOD-wide applica-tion.

M IE

The regional aspects of tbe project hav6 not been studied ir. the detail
necessary for initiating a pioposal for advanced development or concept
formulation package. Cpnreequ~pntly further studios and analyses o~f the
operations at this level -r* tsantilal the developiment of a total system.

0



A4  b~et~ys -The objectives of the Reqloncl Wfors wouid fa11L in two dIsnct Vhacez:
1.MissionPi~) - Th-_e 1i5 a need to~ examine It detail,

those ecvtiest~ ocur widt,: ?, 1hONPii region for ile P.Lpos- Ui-
un~~ndir;-~ 1o--r:r operates, wb~ Ih e~in± are and

What Zeel' Can be anknileidZ1 .0 th deficiencles. The - 4actives of

-rve together w-th i flt-I ing ptccedu-.al arnd, ha,&d.'are t Iri-qu

2. Adanced Delielonrnent- Vie .e blishmerft af an 4;;xperf-
mental region for -the sair4--cf ahevelopnment oon~idc-nrxions alone Tight
kbe niote costly than can be iuSt.1ifed; =cnsequendy there bhculd be ar-

E_ alternative toi this.
L

L: ~a. Evcn ii the es h-1ishment of-an experimrenital develop-
rment region we-re effective Irorn a 'osf _-tar.r.lt, 4t.s progress w-,-ud
be paced by the r-ress r.-ede in the exiparirentai devr-Iopnelt :Ctivity
for the tciacon SY:5tan_ at PatL-oc_ - As an aternzax-A, th-_, to
Initidting deVe-loprnent activity in I-n exp rp-ien-ta1. reqbn, I'- vvcul
seern worthwhtleC tn establiish a regiorai " si-iThesizing
ar numronmenit and proee iv ith tie tieleoprni. acti-vity as for as

L possibl wtth artificial means.

b. At the ti-,e when the transactional system hsbe
approved for impkientatioY., it .,ouldi be desirable to arrange the
installations on a regional basis. Once the medical facilities wl&ii.
the first region were equipped with transactional systems, it would be
pocsible to comnpletc _ the development of the regional systewthue
par.:i-elatiofl in a live regional environment.

c. When or if the regirnal system were cbonsidered to be
adequate for USAF utilization, it would be implemented, a region at a
been equipped with the transactional system..

IV. CENTRAL INTERREGIONAL) A- TES

As With the Regional ef tort, an extensive -mission analysis will be
r.ecessary to understand the macrocosm of the Medical Service as it
presently exists, defining nct cr.1y interregional aspects but also the
relationships that ex'st I'arwean the USAF Medical Service, AMD's

research laboratories aMd the T USAF School of Aerospace Medicine, the

Is7



Amy. NavY, Publlc liOcith Se~Vdcf alld oth~ers which lpi; acs,-ythT~
tn 0onIc W611 r i~idthnr. Tihs seqUence o~f efforts,, and t;-e t,.-, ofZt' vttS

Ssindiar to 1ikze of the Regionzi. A great aeal off sim.m~t

hoW %,nse few Proceeding-with fur&her deve.lopn'ieat in user nromn,
fi~opr A 4ould ainbe paced by he pcogeess m.-ade in ibhe syste,-,

atments (hgspitnis, re-jon;;, laboratorlesL. etc.).

W_ SEARCH ANDTJCTIOQDi A'IPCS

-Ax ndiua mis~sion atnalysis for each AM~D labgratory a;nd the USAF~
School o-eopc 4qci is necesary~ to determine how thes-: aclties

preeetWioerqte, what data is sharecl or coirt.tunicated atziongi thenn, what
reia zshlips ey~st letween them and the Nledical Sivice, aiwhat pro-
blemis a potential solutiorls them exst. Develop ent plans freach.

&Mfyshould be the product a! the mission an~yls, zi-ad the actual
~t~e~entphases sihouid be conducted in the uzer envirdmzent with user

iitcioalon. Simultaneou.s- with these development efforts, the're should
Iiier irr r activ~ty tha- ad-ressea applications to interlabomtoryr

Vi'th * :a zystqi re!1 :ionships, As with the other macro efforts,
~rah~ vic-11d be invol-~ed prior to the hrd-ar sage.

It is coU~ h i hi higLher ordt~z effec~t would be conduct~ed as a
portion of Ct:- ( tai etrtivirvA

711. SPEf;IAL PR~

The nateoW_ of "Spsruil Projects" ivesthose study and develop-
ment activities that can be cC-nducted *ither wizhin or external foa
hospftal'but need not necessarily be conducted as - part of the trans-
actional system; they can be conducted in parallel wanh the main stream
cf .vork, (It should riot be conistrued that spec.'al project-- Vwcultd he
conducted In isolation from the other medical infon~nation
On -the contrary, a close liaison should exist among aall aspects Of the
toW~ effort; this implies a strong and cenicalized project management
group.) As these special projects are developed, evaluated and acceptec
by medical and legal authcrit7r, they can be integrated wilh tbe tran-
actional system. This incremental absorption is advantageous to the
special project development team because the teanm's Initsal des-5gn
activity need n6t be Iite.rferred with by the transactional system develop-
ment team. The transactional system development team need not be faced
with integrating Erw special project applications with the transactionalj system~ al' at onc6. And finally, the hospital itself would be hampered
less and eventually beniefit more by the incremental Introduction of pro-
cedural and instrumentatlonai changes to the clinical environment.

A. Candidate Projects - The total numbet of special projects has not
been established, however, acome bave been considered, and are described



below. T'h-- -- --- -- -- ---------- - ----r ofPojes htca;be---utd .,pa--0i

fltaw. The i-- thu.er ove.ro-ects thoca cnf e In rkuthe acit arteli

simouta-ieous special project! to a .fewv when resources are meager, or
expandirza the P,,:-ber should resou.ces be pln~~1 Larly initiation
off the first- four -special Projects 11sted below is r-ecomirendeed because
o-I he availability of m.'que facilities and experienced personnel.

TimQr Registry

-Patient Mtoiftoring

Radiogradph Remoting and Analysi's

Praedu- and Reau'ations Study

r--;sorz Control Center

ledical! Corps Crcanization

Autom~ated Patient Interviewing

Disaster xControi Centdr

_utomated ~:OS

'Computer Aided Diagnosis

Vi.AME OCE NRNCE AN -XA !INTON STA7IONS jAEEES)

'The aut-)nmated AFEES Pioe3ff,,t has benaddressed in considerable
detail in separate dc'cumentatont whichl hLAds 1been 5ubmitted in response
to a DDR&FE request. N e ve-r t *-.el e S-, tescren~ng techniques developed
under -3-d aPplied to the Induction centers will have Potesmial application
to annual phys ica Is;fUSAF ;personm- l.

V/111. SCHEDULIING

Z ~Theu phasing of these activities is shown in the attached APSO
E ~Program schedules. Factors such7 as actual initiation dates, amount

of funds expended, the degree- of problems encourae~ed in the develop-
ment phases, and variations in administrative decisions for diffrent
aspects of tne program will all ultimately affect the scheda'Ie; therefore
the specific years of initiation are deliberately left blank. The time
intervals sheow-,n for each milestone are reasonable, in the author's
j udgmnent.

9
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13- ABSTRACT

Tuplanning document describes a method by which the Integrated Medical Information

Porient care facilities

Regional (inter-hospital) cctivities

Central (inter-regional) activities

Research and education aspects

Special projects

Automated Armed Forces Entrance and Examination Stations (AFEES) (induction centers).

The first four categories are recommended to evolve sequentially wherea ; the special
projects can be handled independently, and later be included as their development matures.
The last category, automated AFEES, was in~cluded to imply an inseparable relationship between
the initial medical record and the subsequent records generated during active duty; however,
the automated AFEES is cover.-d in more depth in other documentation.
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