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FOREWORD

This report describes an approach for evolving the integrated
. USAF 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 (ESDJ.

Lt. Colonel William S. Beck was the AMD proiect 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.

ONALD A.

CREAMER WILLIAM F. HEISLER, Colonel, USAF

e

i

Project Officer Chief, Command Systems Division
¢ ‘71{/_' 4:-'/
WILLIAM S. 3ECK, Lt Colonel, USAF, MSC

AMD Task Scientist
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ABSTRECT

This plauning document describes a method by which the Integrated
Medigal Inform.stion Sysiem could evolve. The program is delineated
into sbxX categuigs:

ient care facilities

X1
L]

sgionai {inter-hospital) activities
Central (inter regional) activities
Research and education aspects
Special prciects

Butomated Armed 'orue=s Satrance and Examination Stations
(AFEES) (induction certers)

The first fcur catevories are recommended to evolve sequentially
whereas the special projects can be handled independently, and later
be included as their devalcpment matures. The last categery, autce-
mated AFEES, was included to imnly an inszparable 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 documentation.
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I. INTRODUCTION

The requirements for a Medical Information System Project have
been stated in Aerospace Medical Division's Technical Report No.
AMD-TR-68-2, "Eospital Infcrmaticn System Feasibility Study,! dated
August 1968. In addition to idertifying general 2a¢’ specific require~
ments based on actual and anticipated deficie: zivs, this dccument
also describes what the ultimate system configurari :n and its assoc-
iated benefits could be, some project managem 1. ssonsiderations,
some views on tri-service involvzment, and scriz considerations on
effectiveness rationale. It doe: a<t provide siecl”.c recommendations
on the manner in which the proc zn should evelre. The purpose of
this document is to identify an zpprcach to the auzomation of medical
data which will satisfy the requirements identif;:ad in the AMD TR.

For the sake of project 2nginesring managerent, the tctal effort
has been divided into six major categizies:

Patient Caie Facilities {Hospitals, Dispensaries)
Regionzi fspects {Inter-Hospital)
Centra: aspects {Inter-Zegional and Inter-Agency)

Research and Yaucational Aspeets {including AMD Laboratories
and USAT School of Aerospace Medicine {(SAM})

Special Projects

Automated Armed Forces Entrance and Examination Stations

(AFEES) _

These categories will be defined in succegding paragraphs together
w_th a recommendea methodoiogy for initiatir.g or continuing activity
within each. The last category, Automated ATEES, is recognized as an
Air Force project with DOD-wide application, and as such wili be con-
sidered in separate correspondence. Nevertheiess, mention of it is made
in this document because of the obvious probability of cross-fertilization
between it and the Medical Informaticn Project, and the possibiiity-of
the latter's becoming a tri-service effort.

II. PATIENT CARL FACILITIES

This category includes ail hcspitals and dispensaries, and involves
those activities which occur within the facility itself. Because this is
the category which appears to have the greatest amount of operational
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difficulty, a considerable amount of mission analysi{s has besen con-
ducted on it. For this reason, the study groups understanding of the
patient care facilities problem and the recommended activities 10 be
accomplished therein are in extensively more detall than are the other
five categories. Discussion with personnel directly involved in
ciinical medicine and hospital planning resulied in the conclusion that
efforts should be expended within two frames of time relerence.

(1) 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 acguisiticn, siorag
ang retrieval.

A. Near Term Activities - This portion would be conducted mostly
at the Wilford Hall USAT Hospital (WHH) at Lackland Ar3, and would
concentrate on determining, specifying and implemerting applications .
which would effect improved cperations at WHH, and have pctential
wider application to other USAF hospitals.

In general, each application would serve 2 specific hicspial
department, but it is considered that the improvemen:s to be achieved
will benefit other departments indirectly. The candiduie areas recom-
mended for initial advanced develcpment activity ares

Clinical Pathology Laboratory
Food Service
Pharmaceutical Inventory Cont-ol
Patient Census File

adictherapy Dosage Calcuiations

It is likely that most of these applications would be pursi.ed cn a ba:ch
proecessing computer basis, using any appropriate compuiers made
eavailable for the inedical facility's use such &s the scon-to-be available
Phase II, Base Level Computers. However, pariicularly in the case of
the clinical pathology laboratory, a dedicated on-line sys:em is
probable. Assuming that adequate rescurces and a s:able develiopment
environment prevall, it is estimated tha: working end izems could be
developed within one year of the initiation date.




L A MU D et Al M i i I bt

M)

TR

LU R R A s A T ¢

T W TR

pestis

B

the following guidelines:

a. i:x:piemeh,a—.ie
to the maximal feasitie extent,
or in the process of acguisiiion.
conducted almost exclusivaly at
cationin a

c. Even thoug!
sufficient, i{hey v -.m.;é ke ées

d.

and user adaptatio

()

1. Cuigdelines ~ The zhort term effort would

b. Although the a‘es'

non-unique solutions which wili ha¢e ap
variety of hospitals the Gmhoﬂ- the Medical Service.

mtegrafion into the svenmszl rensactisnal s
unigue and dedicaied i the Medical Savice.

iy
product, with 2 p« :':;ia*_e recconition of ass .,;e.!.'e«_i z'i.niﬂ o2 aiﬁé";

will be precicale& upcn the uit E'z&tis..,
f egzipment which is aiready availaihie

gr: and implemestasion wouid he
7Y, emphasis wili be placed sn
orentizl veiue and zppli-

Y

e andé p'c\.mc*s are expect e to be self-

gned with due aliowance for i

heir
system which wiil be

entering into 2 design chaese, &
be necessary:

~ticaal descriptisns, computer programs,

ining plans for the selected functions.
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d. Recommendations for continuing efforts on cther short-
term applications which appear to have merit.

4, Action Agencies - For tiie near term effort, action would ke
divided among three USAF agencies as foliows:

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
AT Force 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 respnnsi-
bility of the Air Force Data System Design Center (DSDC).

c. Approval authority for the selection of a particuiar
application, its adequacy, and its subsequent implementation in the
field will be within Hq USAF. The Surgeon Generalt's Office {SGO)
would be the office of primary professional interest, and Hq USAF (AFRDD&)
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 experimengal and
incremental or evolutionary development with the close cooperation of
medico-professional personnel. 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 2 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 hecome
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 pracecsing 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 communication, hospital management, and higher echelon use
of acquired data, as well as the production of detailed specification for
such a system.
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1. Guidelines -~ In view of the many experisnces of the
civilian medical data automation efforts whizh have encoun‘ered ais
dppoinﬁm«progress in most cases or outright failure in 2:hers, it wcmd
seem that a great deal of importance should be attached tc the control-
lability of the development envircnment. The de-elopmen: of a trar s-
actionzl system will be more orderly and, corresccrndi~gly, mora racid
and effective if it is begun 1n an experimental compu-2- design laboratory,
refined with the user in a smaller medical facility, and evaluated at a
highly-specialized consultant center. Accordingly, the fcllowing are
*“1e guidelines for the transactional svstem:

a. Preliminary system design effort should be ceonducted
within the Electronic Systems Division Complex at Hansoom 1leld,
Bedford, Mass.

b. An experimental develcpment activity should be
established at the 40~bed hospital at Patrick AFB, Florica. r wils
be nere that the transacticnal system will be developed with vser
participation.)

c. Withir a year of the establishmernsz ¢f the expe:ime ital
development activity at Patrick, an experimental evaluaticn facility
should be established at Wilford Hall Hospital., Tuis facility would
serve as a proving ground for replicating those applications developed
at Patrick, would also be the lecation for evaluating the acceptability
of particular functions fcr USAF-wide proliferation, and ir this pro-
cess would gradually evolve a greater capability until a viable
hospital information system had become operaticnal at WHH.

2. Prerenuisites - As the initial stage in the advanced
development phase, the fcllowing activities wouid be necessary prior
to initiating activity in the experimental development facility.

Q. A survey of exizting applications, available cem-
puter programs, remote terminal state-of-the-art, and the capabilities
of data processiny “ardware anticiuated for the early 1970 decade.

b. A detaiied analysis 7. onsaiion at the Patck and

Wilferd Hall hospitals which wou e a.:' e

)

LA |

Information Genesat!on and rlow
Procedures

Quantitative Traffic Analysis
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¢, Specification of the initial transactional system
functional requirements.
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d. Selection and installation of suitable hardware and
support software components at the experimental development faciiity
: at Patrick, initially, and the experimental evaluation facility at WiiH
z eventually.

= 3. Product Goals - The following products would be antici-
= pated by the conclusion of the hospital zutomation cCevelopment program:

a. Technical repcris on  he state-of-the-ait.
b. Periodic reports defining prograss.
c. A developmeént team-approved configurattion plan with

alternatives and final specifications for the dediczted {ransaciicnal
system.

d. A decision document which delineatss the advantages
of the transactional system versus the cost, 25 compared to the manaal
mode of operation {{.e., an effectiveness evalimtion).

e. A recommendation stating whether or 1ot t6 cyoceed with
world-wide acquisition of the systeni.

4. Action Agencies - Xesponsibilitiez concerning the trans-
actional system for the Medicai Service would pe as icllows:

a. AFSC would conduct the development, sroduce the
P reports, plans, evaluations znd make the recainmendd;ions mentioned
in paragraph 3, Product Guals, above.

E b. Hg USAF would be the approval authority for aqopting

: new techniques and procedures. phauing out _hé older, less pertinent
ones, and wculd be responsikle fcr interfacing spd cosrdinating activities
with other governmental agenciss such as the Army, Navy and Public
Health Service. Hg USAF would alsc detérmine whethor the developed
system is suitable for acguisition on a USAF-wide basis and would
recommend, if anpropriate, 3 tri~sevvice eftort with DOD-wide application,

A AT A

I11. REGIONAL (INTERHOSPITAL) ACTIVITIES

- The regional aspects of the profect have not been studied in the cetail
necessary for initiating 2 proposal for advanced developnent or concept
formulation package. Congequently further studies and analyseés of the
operations at this level arz sssentis] 2o the development of a total system.
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A, Qbile c:f,iy 8 = The chiectives ¢f the Reg ! Effort woula 311
in two distingt ghaces:

o
.
Mid
'\
(o

ission Ana 1;5:" - These 15 8 need ¢ examine if detail,
’: s nat cccur ihin & ‘wbp.m: region for the purposs oF
undsrgianding hc  redioy pe‘a*es, wnai iha deficiancies are and
t remedies can be aanhes iz the 'wuc:.e“zcles. The sbjectives of
¢ : anal actt v‘fiex can he in—
ng hardware techriquls
#

F

T

which can z;»i}ssi., v overcee 3 . Tt ‘-:- gr adult of ths
mission analysis would e an advancad develonment plan.

2. Advanced Develonment - The sstablishment of an axpesi~
mantal region for the sake-of development eormdcratsens a}cne might
ba more costly than cap be jugtified: consequently there should bean
alternative to this.

a. Even if the estaklishment ¢f gn experimental deveiop-
mant regio*z were cffective from 2 casi standeoint, s progress would

bt =

be paced by the progress made in the exparimental uew?o;)me,.,, ctivity

for the trensactionad ~}"*te'n at dUiC»- As an élte’nqtu-e, the.s, tc
Initiating development ac*;vity m an experimental eqi.m, 7 woula
seem worthwisiis 1o establish a reclonal simuldtion eff .« s;’mhests.mg
an s..usresz.nent and procesding _ ih the cevelopme . &Ctiviity ac far &s
possible with artificial means.

b. At the tire when the tranb; fional svstem nss been

approved for implementation, it wovld be desirable to arrange the
installations on a regional basis. <Tnce t.ht: medical z'acﬂities within
the first regior; were equipped with transacticnal svstems, it would be

pocsible to complet~ the development of the regional system with user
par.icipation in a live rsgicnal environment.

c. When or if the regirnal system were considered to be
adequate for USAF utilization, it would be implemented, a region at 2
time, when all the hospitals and dispensaries within the region had
been equipped with the trancsactional system.

IV. CENTRAL (INTERREGIONAL} Ac. _.TIES

As with the Regional eficrt, an extensive mission analysis will be
r.ecessary to understand the macrocesm of thie Medical Service as it
presently exists, defining ncr only interregional aspects but alse the
relationships that exist rztween the USAT Medical Service, AMD's
research laboratories 2ad the USAT Scheol of Aerospace Medicine, the
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Army, Navy, Public Haslth Service and others which intarac: with USAF
in one way oF stiothar. The seguence of efforts and the trpes ofaactivitivg

" of gachk 578 similar to thoge of the Regionzl, A grest aeal of simufztion

wotll e adoessary st thefttart of development, and should the simulation
slicw prontise for proceeding with further development {n user envirenmsnt,

the deveiopment would again be paced by the progress made in the system

2iements {hespitels, resions, laboratocies; ate.}.

- ¥:- RESEARCH AND EDUCATIONAL ASPECTS

An individual mirsion aralysis for each AMD laboratory and the USAY
School of Aerospdce Medicine is necessary ic determing how thess facilitiss

“presantly operate, what dats is shared or communicated sriong thes:, what

rela”:>uships exist beitween them and the Medical Zetvice, and what pro~
bleéms and potential sclutions to.them exist. Developiment plans for each
facility should be the product of the mission analysis, and the actusl
Jevelopment phases sbobld be couducted in the user enviropsrent with user
pgrticipation, Sinmultandous with these develdpment efiorts, there should
b 2 higher Svder activity thal addresses applications to interleboratery

Cand invamadazal svsion relz-ionships. As with the other macre efforts,

cearidarabis sunulstion would be involved prior to the hardware stage.
It is conselvadis that this higher orde:. effort would be conducied as a
portion of e Osutral activiy.

Vi, SPECIAL PROSSCTS

—rat

The nategogy of "Special Projegts" inveives those siudy and develop~
ment activities that can be conducted @ither within or external {0 a
hospital but need not necessarily be conducted as 2 part of the trans-
actional system; they can be conducted in parallel with the main siream
cof work. (It should dot be construed that special projecis weuid ke
conducted in isolation from the other medical information eficses.

On the contrary, a close liaison should exist among ail aspects of the
total sffort; this implies a strong and centralized project management
group.} As these special projects are developed, evaluated and acceptec
by medical and leqal authcerity, they can be integrated with the trang-
acticnal system. This incremental absorption i{s advantageous to the
special project development team because the team's initial design
activity need not be interferred with by the transactional system develop-
ment team. The transactional system development team reed not be faced
with integrating the special project applications with the transactional
systeri ali at once. And finally, the hospital itself would be hampered
less and eventually benefit more by the incrementai intrcduction of pro-
cedural and instrumentationai changes io the clinical environment.

A. Candidate Projects ~ The total number of special projects has not
been established, howaver, stme have been considered, and are described

o~
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below. The pumber of projects that can be conducted in pazallel is
iimited only p¥ available resourges. -.;zs #arecial profeCis categss
.hb:e’or ¢can behave as 3 Shook absorber when signifi ant budgat
fiych 'i:rs affzzt the overazll program, conflning the activity on
s&muii&'ﬁecﬁs special projects to a few when resources are meager, or
expanding the number shouid resources be Blenifful. tTarly initiation
of the {irst {our special projecis iisted be.ow is *eﬁummended because
of the availability of unipue facilities and experisnced personnel.

.

in se i
DDR&E request. N e‘i"’!‘if‘;\.xc::-,
%
.l

e el techPiQhes devefoped
ea to the indt.ction n er

p
nlr
wzll have potential application

VIiI. SCHEDULING

Tk« phasing of these activities is shown in the attached ATSC
Program schedules. Factsss such as actual initiation dates, amount
of funds expended, the dag- ce of problems encouniered in ..be develop-
ment phases, and variations in administrative decisions for different
aspects of tne program will all ultimately affect the scheduls; therefcre
the specific years of initiation are deliberately ieft blank. The time
intervais shown for each milestone are reasonable, in the authorts
judgment.
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