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kExecutive summary

The Conterence on the bFleet Marine Force (FME) Combat Casuvalty Intormation
systen consisted OL LOUl major sess1lons and a4 number Ot demonstratlons,  Session
1 consisted 2L Introductory background presentations. sess1on 11 consisted of
technical presentations on thiee major toples; sussion 111 convened three
technical work groups on these sane toples tor in-depth discussions; and gession
1V proviged sumuarvies or the work group discussions and an evaluation ot the
conterence,

In Session 1, backyglrounu material was presented as a framework tor the
Conterence and 1ncluded a vYeview of progress that previous contelences had
achlevea toward delinlng system requirements, tunctions, essential data ele-
ments, anu specltilcations for development ot an intormation system to support
patient care in the Fleet Marine Force. The results of those earlier conter-
enres 1ncluded preliminary 1lagentitication ot necessary data elements tor the
basic combat medical record and description ot echelons at which these data
elements should be recorded. This worxkiny definition of data reguirements
proviged the bacis tor prototype snrtware compuenents demcustrated at the present
Conlerence; this soiftware .epresented a number of essential ftunctions involved
in collection and distribution oi casualty intormation from the ftorward battle
area to uefinitive care tacilities in the rear.

sessions 11 and II1 consisted of technical presentations and work group
aiscussions. Both sessions were teooused on three major topics which retlected
the principal objectives of the Conterence: (1) prototype components of a
combat casualty cave 1ntormation system; (2) hardware and data vapture devices;
and (3) combac casualty databases and trauma care procedures. several existing
sottware components and a number ot data input and storage devices were examlned
to evaluate what might be utilized tor tne FMI application.

Session 1V consisted of summavries ot the work group discussions tollowed vy
ovelall evaluations and recommendations trom conterence participants, Genetr=
ally, it was telt that the conterence tilled an important need Lo examine ceombat
casualty c¢are 1ssues. Recommendations trom the tloor included the ftollowing:
scheduling anotner conterence in about a year; establishing a close working

relationship between the Avmy's Theater Army Mealcal Management Information



k23

sSystem (TAMMIS) project and the Navy FMEF combat casualty informtion system
project, and torming an ¢ (pert panel on military trauma cave Lo yguide simulation
of combit  triage/treatment/evacuation scenarios using the Naval Amphibicus
Medical Mracuation simulation (NAMES) model.

The results of the conterence will be used to dertilne a combat casualty
medical record, develop sottware tallored tor each echelon ot casualty carve, and
1dentity applopriate harvdwale based on the most advanced technology and capable
ot withstanding the severe environmental conditions that may be encountered in a

combat setting.
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The Conterence on the Fireet Marine Foree (FME) Combat Casualty 1lntormation
Syst=2m convened at the seapolist Hotel, sSan bDieygo on 2 April 1984.  The purpose
ot the conterence was to bring together experts in Navy nediclne, tlauma catve,
camputer systems, and soltware deslygn in ordel to evaluate progress to date and
CO provide teedback and guidance tor tuture intolwataion system development. The
progiram consisted 2L tour major sesslons including a general session fov back-
ground, conterence dbjectlves, and organization; eleven. technlcal presentations
undetr three topical areas; thiee conculient work group d1scussion s$essions; and
a tinal session Lor summarization and evaluation. Demonstrations oL prototype

s0ltware 1Oy an FME combat casualty intormation system and havdware and data

entry devices 10v tleld use were also conaucted during the Conterence.

The Conterence was sponsored by the Naval Medical Research and bevelopment

Command, Bethesda, Maryland, and was hosted by the Naval Health Reseatch Center,
san bieygo, Calitornia. Approximately 75 persons trom the Navy, Marine Corps,
Army, Alr Force, and private sector participated duvring the three days ot the
conterence. Many 1lmportant topics pertalning to the requirements tor a combat
casualty intormation system were addressed. The content -0f these presentations

ahg discussions 1s summarized in the Proceedings.
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Leponstrations

Luring the tivst day of tue conlerence, various Lypes ol technoloyy Lhac
might be usca to automate medical inlormation processing in Lield environiments
wer e demonstrated. these vemonstrations included hardware devices aeslgned Lo
withstanu the rigcrs ol liela combat operations, ditterent methods uveveloped to
cxpedlte gata capture, and sottware developea to manage meailcal gecords in the
tielde.

Inglugeda 1n the gemonstration of ruggedized hardware was a digital communi-
catlons terminal which welgied less than tive pounds and had 148k bytes ot
nmemory . A bata lay consisting of a an alterable semlconguctor encapsulated 1n a
spuclal harg plastic material also was displayed. Major Gary N, Lacher trom the
U.o. Aarmy »oluler support Center was present and demonstrated the aArmy's
1mp lementation ot the bata lay while others demonstrated how the bata Tay
technoloyy ceula be lntertaced with other milcroprocessors such as lBM-ccmpatible
machlnes.

Lata capture methods wncluded a hand-held device that would aistomatically
recokd Vital signs suci as blood pressure and temperature, and CLUk Joseph Hen-
acrseon ot the bhaval submarine Medlcal Research Laboratory showed how information
SuUCh as a Liduma sS¢Ore could be down—loaded trom & hand-hela precessor into a
talyor mMictoprocessor. Uther data capturc methodoloygyy was demonstlrated by Lbir.
trannj1n on. Borsat ol the dvaval Ucean dystems Center who used a bar code reader
to enter data 1nto a portable computer.

Sollwate gemoenstrations incluged a system which adapted VoA, File tianaget
sOLlLwWale Lo combal. casualty data handling anu a system that createa a graphic
deprclict oL oigan tunctioning tfrom a patient’s clinical data. Ln addgition, bLr.
tweotye Moeller anag br. Bernard L. kyack trom the Naval dSubmarine Moedilcal be-
sedlch Latwratory demonstrated computer aids {or submidiinge hoSplta; Colpswen;
and willilam M. Pughl, bonala .Beck, and LCvik Michael Ww. Congleton demonstratod o

system Lot tracking personncel ang malnteinling medical records 1u a field

envitonment
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introducuory Presentations

Dr. E. K. Eric Gundervson, NHRC (Conference Chalvrman): hwelcome to the FHF

Compat Casualty 1lnformation system Conterence, I would like to express my ap-
preciation to all ot you tor pavticipating in these meetings.

1 would like to ask Captain Gene Lang, Commanding Ofticer of the Naval
liealth Reseatch Center and your host Ltor the Conterence, t¢ starc us on the
right track with some opening vemairks. Captain Lang.

Captain J. Eugene Lanyg, MC, USN;: Admiral Milnes, ladies and yentlemen,

Welcome to San Diego. We are vetry pleased to have you join us tor this im-
poxtant conterence, This all began scveral yeatrs ago when Dv, Gunderson and 1
attended a conterence on occupational health problems ot the Navy held at the
Battelle Institute in Seattle. Lxperts in occupational nedicine, researchers,
and computer speclalists met to address the problems of documenting environ-
mental hazards and protecting -.aval personnel and employees from the multitude
of toxie substances and agents used in naval industrial tacilities. It was the
unanimous consensus ©of that gathering that thexre was a critical need for an
intormation system to assist occupational health programs to carry out all of
the virectives and requirements fol recordkeeping and reporting to hig: :r
authority that were overwhelming people in the field. Shortly atter the
Battelle Conference, NHRC started work on the Naval Occupational Health Infor-
mation Management System (NOHIMS). when the need for a medical information
system to support combat casualty care in the Fleet Marine PForce was established
veccntly, 1t seemed quite appropriate to apply the knowledge gained developing
NOHIMS to this new task. NHRC is rapidly becoming recognized as a center for
software development to support Fleet operational needs.

1 welcome you, and I hope that you will have an enjoyable and productive
conterence. Thank you,

_Dr. tunderson: Some oL you might not know this, but Captain Lang has

vecently joined the ranks of the personal computer enthusiasts. He has been
trying out all kinds of software packages on his new Zenith computer, learning
the jaxrygon, and vapidly becoming a computexr addict. 1 hope tc join him soon

with my own hardware, so that 1 too can share the joys of personal computering.
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Now I would like to introduce CDR Mike strony, Program Managev ftor rFleet
Health Care systems at the Naval Medical Research and Development Command 1n
Bethesda, Maryland. The R & D Comm:ad provides the funds and program guidance
tor research and development on medical intormation systems and 1s the sponsor
of this meeting. Mike and 1 communicate quite a lot by electronic mail whivh
tends to pbe rather cryptic and impevsonal, so it is nice to be able to communi-
cate face to face forx a change. After receiving an urgent document from me by
electronic mail, Mike's ftirst message to me on his DECMATE which 1s connected to

our VAX computer was as follows:

From: Strong 18 Nov 1983 13:14
To: Gunderson

Sub): Electronic Mail

The system works and all is well,
The document's in hand;
We're jumping up and down with joy,

And pleased to beat the band.

Here's to a future filled with MAIL,
And accomplishments galore;
That Mavy and Marine Corps, too,

will not pexceive a bore,.

So on we go with POM in hand,
And full of spirit and fight;
with dreams of discs, modems, and chips;

CPUs, PCs and bytes,

CDR sStrony will give us an overview 0f this project firom the R & D management

perspective.

CLR Strony: Thank you, bxic, Admiral Milnes, ladies, and gentlemen. This

morniny 1 would like to present some infoymation on the history and tuture plans

T
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rorv this project, Previous contelences and workshops sponsored by the Naval
Medlcal Research and Development Commania (NMRDC), dealing with the sabject of
combat casualty care, have identitied the need 1oy improved recordkeeping capa-
bilities in support of PFiF operations., These conferences have also detined many
ot the health care tunctions that should be included both in garvrison and 1n the
tield.

Although the deticiencies of medical rvecordkeeping, particularly during
armea contlicts, have been cited throughcut history, the repoxt to the Bureau ot
Medicine and Surgery by Dvs. Garvick and Carey was especially poignant. These
two surgeons had been assigned n team 0f technicians to collect extensive
meaical records at DaNang, Vietnam 1in 1968. Overy 2,000 combat casualties were
treated during this plocess, providing invaluable insights into the problems ot
casualty carve. It was thelr vecommendation, tollowing this experience, that in
the ftuture, people shoulc be speciticalliy assigred to this task. HoweveX, this
report seemingly tell on deat eavs.

The tirst combat casualty care workshop was held in 1976 under the sponsor-
ship of HWMRDC and ONR. In that workshop, the tollowinyg reguirements were
identified:

—~ Creaticn of a simple medical agministrative intormation system

- besign ot a structured form ancd complementatry tag 'vhich contains all med-
ical data and is machine readable

-~ Test data ent: ; under field conditions

- Demonstrate an effective machine structure for the medical record for
Lchelon I11/1IV

- Develop a forgat for transmission of medical data for evacuation of
casuvalties from echelon to echelon

~ evelop a real time sysiem tor data reporting and feedback

The WUg/UK Maritime and HMarine Combat Casualty Care Workshop which was held
in 1981 identitfied the ftollowing additional requirements:

- Levelop improved methods of patient management sujtable for computeriza-

tion

- Develop alyorithms tor triage, patient management, and evacuation




The Marine Corps and, 1n pavticular, the KFMF has 1identitied the need tor
improved medical vecordkeeping. The Commandant Of the Marine Corps in a letterv e
in 1979 cited the tollowling reguirements:

- bevelop a medical record system with continuity across medical echelons

- De:elop a mechanism for placing medical data 1nto a dog tay 4{-“.

The mid-range objectives plan tor FY 84-93 also cite the need tor deploy-
able ADP support tor the Fleet Marine Force. Recognizing the repeated State- R
ments calling for the development of such systems, NMRDC in conjunction with the =
Marine Corps sponsored an FMF Medical Information Systems Definition Workshop in
1982. The workshop was designed to achleve the following objectives: -

a. Detinition of intormation management systems (and theiv teatures) -
requlred to support routine care, casualty care, and medical administrative S
tunctions at each tield medical echelon. .

b. Definition of field medical functions requiring inftormation interfaces : R
with line communications/loyistics systems and fixed CONUS medical facilitiozs. .2

c. Development ot a priovitized list of requirements for RDT&E on field

operational inforxrmation management systems.

The report that was generated as a result of this Wovkshop eventually led d »
to the generation of a Mission Element Need Statement (Appendix A).
The stated objectives of tlie MENS are:

- Develop complete medical data system designed to rxeduce the recording
burden ' l‘:-:.: -

- Design automated medical record, transferable thyxoughout the evacuation - f‘

chain and user triendly

- Enhance patient care and provide basic data for the medical regulatory : A
and medical logistics systems

Based on these stated requirements, NMRDC funded a fteasibility study at the T?ﬁj
Naval Healtn ResePrch Center, San Diego, which was successfully completed in -
1984. A reguest was made in the funding cycle for increa.ed resources to begin :{.Af
in 1986 to accomplish this mission, The Surgeon General has supported this

initiative and work has commenced. One of the main purposes of this conference

is to acquaint everyone with the current status ot the work and to provide a
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forum Ltor the other services, who are also involved with developmental etrforvts
te present theitv curvent progvams. This 1s an lmportant task tor all of us, and
it wi be particularly important that all of these ctiorts avre closely coor-
dinated to avoid any duplication.

Yet to be vesolved ave the lssues of how the FMPF system will interface with
the Shipboard Non-Tactical ADP (SNAP) program and the Army's Theater Army
Medical Management Information System (TAMMIS). The requirements tor the
medical/dental module ot SNAP have not been identitied,

Urgently needed is a Navy Mission Element Need Statement which specities
methods toyr resolving these issues., This neec is emphasized by the tindings of
the Lony treport on the disaster in Lebanon which criticized medical recovrd-
keeplny and medical regulatling practices and procedures. This concludes my
presentation,

Lv. Gunderson: Thank you, Mike. Now I would like to present some ot the

racent background and history of NHRC's eftorts to develop a combat casualty in-
tormation system and an overview of what's to come at this Conterence.

Desiyn and development of medical information systems vrepresents a rela-
tively new avea of work at this Center. One might call us the "new kid on the
block.," we atre developing a significant in-house capability in medlcal in-
formation system design—--perhaps the only one in the Department of Defense.
However, we are not expexts in field medicine, trauma care, combat opevations,
personnel and loygistic matters, and so on. That is why you ave here-~to fill in
some of the gaps in our knowledye and expertise, We need your help to review
cur assumptions and the work that we have done to date. We need the infoxmation
and ditvection that you can provide—--input that we regard as crucial to ftuture
system desiyn etforts,

Computer hardware technology 1is advanclng very rapidly. Computer equipment
has become much more powerful, compact, and less expensive, Recent advances in
intormation stovayge capacity have made possible a microchip in a doyg tag that

will contain 64,000 bits ot intormation., GSottwale development tends to lag well
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behind hardware advancements, yet many teel that new sottware tools otter a
mdjor means Of teducling time and costs of the horrendous i1ecoyvdkeeplng and in-
tormatlon management tasks that we must tace in the tuture, especially in the
medlcal fleld. Our tecent work at the Centevr secks to apply current haldwatre
and software technology te various urgent Navy medical infeormation needs as
these become defined and documented. The potential usetulness of computer
technology in medicine hes batvely been touched upon as yet. Many think that we
are at the beginning of a new era Ot medical practice in which sophisticated
computer systems will be ingispensable for handling the vast amounts of intor-
mation being yenerated. In the military establishment tbhis transformation is
just beginning to be telt 1n many of the major hospitals which have rteceived
TRTMIS computey systems to support a nhumber of important medical tunctions and
specialties,

In aduition to the Fleet Marine Force project, we have experience in
developing two other automated medical systems—--the Navy Occupational Health
Information Management System, or NOHIMS, and the Navy Mental Health Information
System, Or NAMHIS. NOHIMS has been partly deployed at two large Navy industrial
sites, the Naval Alr Rework Facility, North Island, and the Puget Sound Naval
shiipyard, Bremeyton, washington. NOHIMS will be tully tested within the next
year and a half at both of these sites. NAMHI> will be 1nstalled soon at the
psychilatric clinic at Naval station, san biego for preliminary testing.

What 1s the combat environment in which a field medical infovmation system
w1ll operate? some features Of that environment are described in the excerpts
in the hanaout (Appendix B).

The tirst excerpt is a statement by Navy Surgeon General VADM Cox to a
congressional subcommittee in 1982. This statement gives something of the
probable sequence of events, the ovganizational elements involved, and the
medical support capacities integral to a Mavine Amphibious Force.,

Admiral Cox went on in his statement to describe the large gap that existed
at that time 1in the in-theatcer sophisticated medical care that c¢hould be
provided by hospital ships and ftleet hospitals.

At this Conterence we would like to tocus on medical intormation support

during land operations several days atter an amphibious landing when the medical
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coapanies and the hospital company are ashoxe and operating. Qur primarvy in-
tecest at this time is data pertlnent to tirst aild, resuscitation and stabiliza-
tion, acute trauma carve, and initial surgery., This is in accordance witn the
FMF Mission klement Need Statement which says that Phase 1 ot system development
shcoula providge an initial operating capability tor only those data reguirements
that directly support the treatment of acute caxre patients in the tield. Phase
I1 will include development of all other identitied dalta requirements- We would
like to concentrate here on Phase I.

General snowden's statement, which i1s the second excerpt in the handout
(Appendix B), also provides a scenario for casualty care during a middle-sized
amphipious assault. Let's hope that prospects for rapld evacuation and in-
theal=2r meagical support have improved since General Snowden made his
observations.

Admiral Eiseman in thc excevpt from his talk (Appendix B) emphasizes un-
certcinty with respect to tuture combat environments, parcicularly uncertainty
with respect to appropriate medical treatment ana evacuation procedures unaexr
vadically difterent weapons technologles., Some of you may have some thoughts
about this question that you would be willing to share with us during the
Conteience: What is the combat environment foxr which the FMF medical informa-
tion system should be designed? What impact will new weapors technologies have
on treatment and evacuation pyocedures? Obviously, this 1is an enormously
complex technical question that we cannot address here in any depth, but we
cannot ignore it either. CDR Joe Henderson has touched upon these issues to
some uxtent in two papers dealiny with the tactical and epidemiological uses of
comba: casualty data: "A Medical C3 Primer," U. S. Naval Institute Proceedings,
vol. 09, 1983, and "bBpidemiology as a tool for combat care planning. Part I:
Concepts," in the Report of the FMF Medical Information Systems Reguirements
Defirition workshop, 1982.

Let me now summarize briefly the history of the ¥MF project. A Technical
worhsnop on Combat Casualty Carxe was held in April 1976 at the Airlie House in
Wevrenton, Virginia. 1 believe that there are twe people with us at this
conterence who attended that meeting: Captain James Kelly and Dr. Axden PForrey.

This meeting was sponsored by the Naval Medical Research and Development Command
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and the Oftice ol Navai Reseatch. The objectives of the Workshop wele quite

Lroad: (1) Lo ldentily specilic pioblem areas in combat casually cave; (2) to

determine whether ddentitied pioblems were appropriately documented; (3) Lo

establish pruorities within ldentitied problem ateas; and (4) to recommend

teasible biomedical rescaveh and development approaches, These tasks were

~ousiderved in the context ot the medical management of trauma patients which

involved two basie aspects, patient ~vacuation anu patient treatment. Generally
then, the Workshop tocusea on basic problems involved in providing optimum
treatment to combat casualties undel vatrious operational scenarics.

1 shall only tyy to summarize brlietly

the tindings Ot the Subcommittee on

the Casualty Care

Data system. This subcommittee concentrated on the collection

and communication ot olinical as opposed to administrative ol resource manage-

ment data. The stated vreguirvrements ftor clinical data were limited to the

minimal intormation necessary tor tuieatment of the patient at the next higher

echelon simply because very little information can be supplied by care providers
under the pressuves of combat and vapid evacvation.

1t was noted that the U. . Fielda Medical Carvd (upD Form 1380) was inade-

gquate 1in design and ablility to withstana extreme ftield and combat conditions and
that a new casualily Lay was veeded whilcih iavolved minimal writing.
1t was

recommended vhat medical supplies and drugs used tol treatment

should be provided with removable labels containing both visual and machine-

readaple iatormation. These labels could be attixed to the combat casualty tag,

would serve as a record of initial medical treatment, and would subseyuently be
scanned ftor logistic inventory control and accounting.

The use of diagrams for surgical treatment records was Yecommended to povr-
Liay Dody pdails and ovrgan systems.

A second encounter form to provide more

detailed medical information durxing evacuation and to supplement the initiadl

combat tay also was tvecommended.

IL was noted that only a small portion of the total military health record
was needed 1in the conbat zone; most of tnat record should be retained in CONUS,
and battle casualty intormation should be inserted into that record later.

1t was pointed out that tor casualty care to be effective there must be

cooperation and compatibility among the services.
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1 will noi review the speciile dala veygulrements detined Loy each echelon
by the 1976 Worksheop because this 1ssue was aadressed much more tully by the
1982 Workshop.

The FMP Medical Intormation sSystems Reguitements Dotinition workshop was
convened 1in May 1982 1in Bethesda, Maryland to identity regulrements tor the
development of intormation systems to support patient cave in the Fleet Mavine
Force. The scope of the Workshop was limited to informatlion requirements 1i1om
the torwalrd edge ol battle back to casualty treceiving and treatment ships, it
was trecognized that any system which 1s developed must intertface with other
intormation systems cutirently avallable or under development. The Workshop was
designed to achieve the objectives cited earlier by CDR Strong.

Workshop participants were drawn trom U.S. Mavine Corps Headguarters; Navy
physiclans asslygned to the PFMEF; intormation and computer systems specialists
trom ONR, TRIMIs, NAVDAC, and the Navy Medlcal Data Sevvices Center, and
researchers trom Naval Medical Research and bevelopment Ccemmand laboratories.
OL the 3y participants at that workshop I think that apout ten are here at our
meeting today. The Wworkshop was divided into three aitferent but overlapping
medical functions: casualty care, voutine care, and medical administration. 1

will try to summarize the findings and rccocommendations of the casualty oav

(¢]

gvoup only, because that will be the primary focus of this meeting. The
Casualty Care Working Group considetred clinical treatment tunctions involved in
managing Marine Corps personnel with traumatic injurxries at each echelon ot care.
Trauma casualty management 1included tesuscltation; triage; pre-operative,
operative, and post-operative care; and all supporting services, At this
Conterence we wlll postpone consildevration ot other supporting functions and
concentrate principally on trauma casualty cavce. The tollowing types ot func-
tions were seen as needing intormalion support in a combat setting: acute
trauma catre, blood tesoutces, laboratory, medications, and dietary services.
The Working Group was asked to describe tunctions that needed intormation
suppotrt and to assiyn the followling priorvities to those tunctions: high,
medium, or low. The tollowlny ftunctions wete assigned a high priority: (1)
patient identiltication, includlng name, SSN, unit, allerygies, blood type, and

religion; (<2) times oOf 1njuiy and tieatment, that 1is, at BEchelon 1 times ot




injury and morphine or tourniguet administration, at bkchelon 11 times ob various
treatment procedures, and at bkcehelon 111 times ol surgery and further treatment;
(3) 1njury description and diragnosis: type and location ot inluries, diagnoses
ai diseases, and descriptilon of nonpattle injuries; (4) Trauma Score to aid 1in
triage, assess changes in clinlcal condition during evacuation, and provide both
proghosls and feedback on treatment outcome; the ‘lrauma Score coulyg be intro-
duced at bcehelon 11 (BAS) and repeated at bchelons 11, 111, and 1V; (%) treat-
ment data: at bkchelon 1 tourniquet, morphine, and tirst aid; at hkchelon 11,
intravenous tlulds, tubes, and sutures; at bchelon 111 blood replacement,
surgery, lmmobilization, and casting ot fractures; (6) diagnostic procedures;
(7) medications; and (¥) training in the use of data processing eguipment and
sottware which, of course, is not relevant to system design but would be
essential tor successtul implementation ot the system.

all ot the cata elements specitied in the 1Y8< workshop have been incor-
porated into the preliminary combat casualty sottware package that DLr. Mike
Congleton ot NHRC has created and 1s demonstrating here at the Conterence.

NHKRC design statt have participated in a number ot other panels and con-~
terences over the past two years tocused on tield medical information systems,
notably the Hawaiil lInternaticnal Centercnces on System scisnces in 1883 and 13954
ang the Sywposium on Computer Applications in Medical Care meeting in Baltimore,
1ys3.

The objectives ot this Conterence are, ot course, closely tied to the
objectives ot the KM project. The primary objective ot that project is to
develop an automated recordkeeping and data management system for routine care
and medical readiness in yarrison and tor casualty care 1n the tftield. The tocus
ot attention at this meeting is on Phasce I of that total eftort--direct support
ot acute trauma care. whe collection, transmission, and timely utilization ot
casualty data are considered vitally important for proper care ot the wounded or
111 patient as well as tor medical regulating and resource accounting purposes.
Little progress has been made 1in combat casualty data collection and management

since World war Ll. (1l served as an Army corpsman and helped take care of heavy

casualties in the Battle ot Bastogne during World War 1ll, so 1 probably have the




most outdalted combat medical experience of anyone heie.) As the individual 1is
evacuated through vavious echelons ot catre, tvrellable records ot vital signs,
resuscltation and emergency measutes, tleatments initiated, and fturthevr cate
regulred should be availlable at each stage. The 1982 wWorkshop made substantial
progress toward delining systuem requirements, tunctions, and specitications.

In sSeptember 1983 NHRC hosted a tollow--up meeting to lay out in some detail
the data elements to be included in the basic combat medical record and at what
echelons these data elements should be recorded. We now have a working detini-
tion ot what the combat medical vecord should contain and have used this as a
guide to develop a prototype sottwalre package oL model to tepresent these essen-
tial runctions and the tlow ot casualty intormation irom the forward battle atrea
to detinitive tacilitles 1n the tear. At c¢his meeting we would like to review
and evaluate what has been done s0 tar. Furthelr decisions need to be made about
the content ot the combat medical recoxrd, data entyxy devices to be used, and the
deslygn Oof a new tield medical card to replace the current battle injury tag. Wwe
woula like your input into these guestions betore those decisions arve made.,

It is obvious that the FMF system 1involves unique problems and teatures.
Combat casualty cave 1s not just an extension of hospital or emergency medical

nd

care; it 1is an integral part ot field military operations, The numbers
Xinds ot casualties are a direct result of the kind ot militavy mission and the
tactical deployment of forces. In an amphibious landing against well-defended
positions, casualties will be many and severe, The success or tailure ot such a
mission may depend almost as much on medical planning and etticient manayement
ot casualties as on fire powelr and lcylstics.,

Bill Pugh, Proyram Managexr tor the FMF eftort, will now describe our basic

strategy for the development of an FMEF prototype and our progress to date.

C
-

William M. Pugh: Thank you, Dr. Gunderson, Admixral Milnes, Captain Lang,

ladiegs, and gentlemen. I am yoing to des: ribe tor you the development ot auto-
mated information processing capabilities for combat casualty care.

Previous workshops beld in 1976 and 1982 were very elfective in identitying
the medical information needs for ccmbat casualty care, but now the point has
been teached where methods for implementing various medical functions must be

devised. Preliminary work on developing these methods has begun at the Naval
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Health Research Center (NHRC), at the Naval oOcean Jystems Centev, anda at the
Naval Submarine Medical Resealch Laboratory. The ftocus of this work has been on
the intormatlon needs at the tirst thiee echelons of medical care in the Mavine
Corps-—-the tield corvpsman, the battalion aid station, and the medical company.
The goal is to improve the manadgement Of medical intormation in the tield so
that medical tesoulces can be better manayed.

The 1nitial dgevelopment eftorts have been gulded by the suyggestions made by
the participants ot the previous workshops. Among these suggestions was the
yecommendation that the Fleld Medical Catra be revised. Also, the participants
0oL the previous workshops generally agreed that a combat medical record needed
to be developed and that computer technology shoulda be used.

In response to the first suyyestion, we began wolk on a revised Field
Medical cCard. This work beygan by examining the cutrrent cavd which consists ot
heavy cavaboard-like paper, 1s slightly lavger than & computer punch card, and
has a piece ot wire attached to one end tor securing the card to a casualty.
Two alternatives to this card were developed after reviewing the previous
wolKshop ploceedings and meeting with individuals who have had experience with
the present cavd. These alternative caxds will be the subject of the presenta-
tion by LCDR Congleton.

Development of a Combat Medical Record 1s another work effort being
conducted at NHRC. Although this work is related tO the revision of the Field
Medical Card, it is much broader in scope. The Combat Medical Record is at the
toundation ¢t medical intormation processing; 1t 1s the link between tield
medical intoxmation and medical data in other clinics or hospitals. Again this
wOoLk began with a treview of the previous workshcps. 1In addition, an independent
analysis has been conducted by Dr. Avden Forrvey. Also, intormation has been
obtalned tnrough the analysis of existing cowbat casualty databases.

Investigation of the feasibility of applying computer technology to medical
intormation manayement has involved the evaluation ot hardware and sottware
development. A hardware survey and evaluation has begen carvied out by Dr.
Borkat at the Naval Ocean Systems Centey, He has veviewed available micro-

processors, portable hand-helu devices for electionic data entry and processiig,
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and a vatricety ot electyonice storage media i1ncluding carvds with @ magnetic stviape
ana alterable scmiconauctorl mewmoty chips encapsulated in plastic,

sotftware development ettorts i1nclude a varlety ob ditterent programs to
periorm dgifterent medical tunctions.  Program modules tor capturing data tor the
Freld Medical Card have been developed by LCLR Congleton. Also, sottiware ini-
trally developeda tor an occupational health system has beuvn adapted to periorm
peisonnel tracking and thus provide a basic petrsonnel accounting system. Com-
putel routlnes have also been developed by Dr. sSacco and his associates Lo com-~
pute an 1ndex ot tirauma severily and to display trauma tesults in a meaningtul
way . Finally, proygrams have been developed at the Naval Submarine Medical
Research Laboratory in Groton, Connecticut tor computer-alded diagnosis.

To coordinate and tocus these ditterent eftforts, a preliminary system
design has been developed. According ta this design a micioprocessor would be
placed at the medical company. While in garrvison this machine would be used to
store basic medlcal history data, to generate reports on tioop deployability,
and to encode medical data on an electionic data tayg prior to combat. huring
combat the microprocessor would be used to capture medical data on combat
casualtlies and compile a patient ecovd. These data woulu be 1retrievea to
yenetvate ragports to include in the patient record, to send to the medical
regulating agency, tor perscnnel accounting, and rot supply and lteplenishment.
The system could also be used to analyze stored data to identity any 1ilness
tvends, to supply intormation tor computer-aided diagnoses, or to aid in triayge
management.,

This briet overview has been presented to acyuaint you with the development
etLorts that are curvently underway. The tollowing presentations will discuss
the wvarlous programs 1n much greater detail. in addition, various harvdware
devices and software programs atve on display. Attel you have seen the displays
and heard the ditterent presentations, w2 will conduct a Series ot workshops
where youl comments and suggestions will be solicited to guilde oul tuture work.
At that time it would be helptul 1t issues OL compatiblility ond doctrine were
discussed,. For example: what type of compatibility shoula be achieveda? or,

How should we achieve compatibility awmonyg systemns? ox, Should Maiine Covps




doctiine be changea to accommodate computer ized management of medical intoi-
nation?

Thank you 1ol your attention, and, now 1'l]l tuvn the meexlng back to Dy,
GUNIEPLYSON .

Dr. Gundervson: Jhank you, Bill.

The Conterence 1s ovrganized atound three major topiles which xetflect the
objectives ol the meeting. The tirst topic 1s prototype software tor a combat
casualty intormation system. Bill Pugh will chair the technicel prescntations
on thils toplc.  Helre oul purpose 1s to examine existing sotftware conponents that
might bLe combined and adapted toi the FMF application, Dr. Mike Congleton and
Don Bz2ck have created sottware designed to pertoirm some of the critical fune-
t1ons needed. bon Beck has provided routines forx identifying and tracking in-
«.ividuals throuygh various environments and organizations. Acrurate *%racking of
indilviduals 1s one of the key problems in the FMF application. Dr. Congleton
has witiltten sottware to collect, store, and display the data elements includad
in the new combat medical record that he and Bill Pugh have designed. Dbr, Bill
sacco 1s here to describe and demonstrate the Trauma Scoxe and its possible use
1n a military cowbat setting. The New London Submarine Medicine Laboratory has
developed a series ol computer aided diagnosis packages which may have applic-
abllity in latey stayges of the FMF project orxr to medical information systems for
surtace ships. Dr, fGeorge Moeller and Dr. Bernie Ryack are here to share some
ot that technoloyy with us,

The second major topic is hardware and data entry devices. The Bioen-
glneel lng GYoup at the Naval Ocean systems Center has surveyed available hard-
watre and data capture devices that might be suitable for the combat casualty
setting. Dv. Frank Berkat will chair the technical presentations on this topic
tomorrow, and Mr. Bill Flies, President of Datakey, Inc., and Major Gary Lacher
tiom Yort bBenjamln Harrison will discuss the Army's testing program £or the
electionic data tag. LCUR Royer schultz from the Navy Military Personnel
Comnand was sScheduled Lo give a presentation on the Kealtime Automated Ptaient
ldentitication System (RAPLDS) project which 1involves enceding and storing

intormation on a magnetic stripe on a credit card type device, but CDR Schultz

was unable to actend, so IFrank Borkat will present that material.




‘“hhe tinal tupical area to be discussed is the trauma caxe process and
speciftically a survey ot existing combat casualty databases that might provide
usera. guidance for the design of a new combat medical record. Dr. Frank
Gavland from NHRC will chaid those piesentations, and Drs. Garrick, Forrey,
Hendexson, and McCaughey will describe several existing casualty databases and
their potential usetulness for information system design. I am grateful to Dbr.
Erwin Hirsch from Boslon City Hospital for attending the Conferxrenve. Dr. Hirsch
was one oOf the surgeons who yotheved the data that Dvs. Garrick and Forrxey will
repadxrt on tomoxrow.

The purpose of these technical presentations will be to fprovide enough
intoxrmation abo.t current technalogy and availablle yesources s0 that we can hold
informed discussions in the Work Group Sessions Tuescay aiternoon. We regard
these discussion groups as the leart ¢f the Confexence and the principal oppor-
tinity for each of you ta make a contriwvution to our knowledge, understanding,
anu Luture direciion,

The Chairmen of the Work Group Sessions will present summaries of your
discussions ana reccmmendations on Wednesgay morning. We will txy to integrate
these into a <cherent set of findings and rvecommencdations in the final session.

We are planning to prepare a prnceedings of the 2onfervence and to publish
1t as a technica! repori from the Centex. You all will receive coples of the

proceedings when they are availabie,
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Alternatives to the U.S, Fleld Medical Card
LODR Picnacel U, Congloton
Naval Health Researcn Center
san Dieyo, Calitornia
The collection ot battle casualty information is important lor medicali.
tactical, and research purposes. Since 1962 this intormatinon has been collected
in the tield (Echelon 1) and at the Battalion Aid Station (Echelon I1) with the

U.S. Field Medical Card (Figure 1). As presently designed, this card has been

1 MAME (Last-Puas- Kidde snctsol) } KON, PHENOMS § EIRYVICO NUMDLN/ NUMERD |1 GRADL /GRADE | 4 NATION J RATIONIs 4 &rats
MATAICULA vas)
§ FORCE/ ARMEE | 4. BRANCH AND TRADE [ ARNME (of Intariern} T UNIT f UNITE GG I ByREs Ota
VI ]
Y AQGT/AGE [ 10 RACE /RACE T RCLIGIGN / RELIGICN | 1] FACILITY WHEME TAGGLD / A1RY D ETABLITLEMENT] 13 DAT(L AND MO TAGRID » CATE FT
0% LA FICHL HiUAC O CTARLIBEE MENT OF LA FICHE
14 QIAGNOSIb (ntiugind coutes s OIAGNODTIC [Couse compintar NATURL 5F CAuDALTY O ILLNCSS Te. & v
HATURL OL LA ULLSSURL OU WALADIE Ir;::'mn/éuu
vl DL LA
LI 1A%
OISABILITY 7 INCAPACITE T R R LU
14 INJURY 7 BLESSURE [DJvessous [Jnornow
1 RICK s MALADIK Oyesrout Jnos~on
O CeAY WAS L DOING WHEN IRJURFD / GUE FABAIT-IL LORSGU L FUT
19 LIME OF DUTY (&N
mELATION AvEZ LE scRvICE
O YAEATIALNT GIVEN (For ant binrst Wpacidy whocn ond Reur en oost / HOUX ARD DATL
N T R3S T G TR Al A D A T it e TREATMENT s TRAITEMENY Eerecrur Jo B83E/ |0 PRESANONAT Y
ba Gves, Fhaure ¢4 du dita}
Tl MORSMING. 11 [ MORPHING. Tors
11 MOMPHING- Iad / MORPHIKK: Joms
24 HORPFHINK. 3¢ / MORFERING- Janie
13 TETANUS TORAD!IC /
VACCIN ARTITETANIGUT
. TOURNIGDURYT (Yorer Ko Yime b data amnladl) "
MISEIN PLACE D UNGARROT /Qu. ou Ann huure et dafs) I8 AT SERUMASTRUM ANTIVITANIGUY
37 D13POSITION-GISFOSAL /7 DE3TIMATION DONNEL 16 HOUR AND DATE 7 | 41 MEDIZAL OF FICELR {Sdnatvre & Orede) BIGRATURE K7 GRADE QU MEOLLIN
AV BLTSIE HEURE 7 DATE
B
PD FORM 1380. 1 suk a1 U. 5. FIELD MEDICAL CARD/FICHE MEDICALE DE LAVANT ETATS -UN!S
S/N 0102-L.F-013-3800
+ ABSULUTION fCORFESSION I ROLY COMMuUR 0N /34 "NTEL COMM INION ¢ EXTRALME UNCTICH 7 ERTREME ORL TiGA

» - JE—
¥ OTHER MIMNIETHATIONS s AUTRES MINISTERLS o CHAPLAIN IS fnstum] ; BGHATURE DE L'AUMONITR

3). DILT ; REGIME ALIMERTAIRE

[ 'recuran s mopaa | Jvouiosuicuroe NOTHING 87 MOUTM 7/ RIEN PAR' vTIL OGP ALE

1} REMAARS 7 REMANTULS

N U S GOVERNMENT PRINTING OFFICE: 1982-509 502

Yigurc 1. U.S. licld Medical Card

28




considered to be Inadeqguate Dboth in information requested and the ability to
withstand climatic and physical conditions encountered in ccmbat. As a continu-
ous record ot treatment, 1t has been petrceived as too small and too difficult to
reaa. Because Ot its size, it has been ftreqguently lost ¢r not included in medi-
cal recovds. Previocus FMF workshops created committees to concentrate on prob-
lems encountered with the use of this card. These committees telt that the data
collected at each echelon of the medical orxganization be contined to the minimal
infoymation necessary tor the treatment of the patient at the next higher eche-
len. This restriction was imposed by the reality that only briet and readily
obtained 1information could be collected by medical personnel working under the
pressures of combat. The previous workshops stressed that the data provided by
each echelon be suftticient to pexmit reconstruction c¢f clinically important
events in the patient's history. In Septembexr 1983, a working group convened at
the Naval Health Research Center, San Diego, to consolidate the recommendations
of the previous workshops concerning the minimal data required f£or kchelons I,
I1, and 111. These elements included: (1) identification data, demographic
data, brieft medical history, presenting problems, vital signs, provider I,D.,
tacility, injuries, procedures/treatments, medications, and final disposition
trom kchelon 11, and (2) data requirements unigque to Echelon 111, triage
disposition at ichelon 111, laboratoxy tests, operative procedures, provider
ordexrs/notes, and final disposition from chelon III (Appendix I, pp. 35-42).

A form was then designed by the Naval Health Reseavch Center which con-
tained elements to be recorded at kchelons I and I1 (Figure 2). it makes
maximum use ot checklists and body charts to record injuries and treatments. It
is possible to print this form on mylar and thus make it virtually indestruct-
able. The body charts could also be embossed to make their location in low
light conditions easier. Side One of the form contains sections ftor roaording
basic demographic intormation, vital signs, Trauma Score, injuries, treatments,
tubes, and anesthetics. Side Two includes sections for recording medications,
triaye clasgsitication, final disposition, and provider notes. 1In order to gain
a better understanding of how thls tourm could be used, examples ol trecording
data from a simulated casualty will be reviewed as the casualty moves from

lbchelons 1 to 111,
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1n combat situations the tield corpsman must go to the casuvalty, many times
while under enemy tire. When the casualty is located, the corpsman perLolms
emetgency tirst aid which could include the immobilization ©f ftractures, the
application of tourniguets to stop major bleeding in the extremities, bandaging
wounds and burns, and the administration of analgosicsland antibiotics. Aftevr
completing emergency tirst aid, the corpsman tills out the toim, Basic demo-
graphic data ave vecorded trom the casualty's dog tag and, instead of taking
time to write out descriptions of the injuries and treatments as required on the
Field Medical Card, this form could be quickly marked to indicate the site and
type of 1njury and 3ite and type of treatment.

The casualty is then taken, by litter it necessary, to Echelon Il the
Battalion Aid Station.

At the Battalion Aid Station, the torm is reviewed while the patient
yYecelves further treatment such as IV administration, tube placement, tregional
anesthetics, oxygen administration, wound debridement and closure, etc. Addi-
tional injutries can be icentified and treated and tihe form updated. The
Battalion Aild Station is equipped to take a complete set of vital signs, and a
section asscciating vital signs to Trauma Score vaviables is included on Side
One of the torm. The tresulting Trauwa Scoere can then be used to devive the
casualty's probability ot survival. This might have use in assigninyg prierities
to patients for evacuation. 1t the patient requires further treatment, he 1is
gvacuated to bchelon I11-~-the Medical Company.

Aftetr aviiving at the Medical Company, the patient is taken into the triage
atea where he is ILurthetr examined. The ftorm is reviewed, and the casualty 1is
assigned a triage disposition of either minimal, delayed, urgent, ovr expectant.
The Medical Company creates a permanent recovd, and the form becomes a parl ol
that record to accompany the patient it fturther evacuatlion is necessaty. At the
Medical Company, data trom the form could be input into a fielu-hardencd micto-
computer such as the Mavine Corps Green Machine (IBM Series 1). Intormation
trom turther computer gata processing could then be used to track personnel,
make tactiral decisions, and assess supply/resupply needs.

A second Lorm was designed at the Naval Health Research Center to 1llus-

trate how data elements recoraed by kchelons I, II, and 1II might be included
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(Migure 3). LBoth torms are presented at. this conference to illustrate alterna- e

tives to the current Field Medical Card. Subsequent recommendations made at

this conterence will pe used to Create a prototype version FMF card tor tuture

tield testing.
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Inplementation of Severity Scores in Naval Casualty Care
William J. Sacco, Ph.D.
Cyometrics, Inc.

Bel Air, Maryland

This presentation is a discussion of injury severity indices ana applica-
tions.to ¢ompat casualty managemen:. The applications include the characteriza-
tion of casualty conditions from the scene of wounding through the intensive
care unit, casualty prognosis and triage, simple communication of injury severi-
ties of mass casualties, assessment of therapeutic modalities, and evaluation of

care in general,

The indices are the Trauma Score {(or simpler variants), the Global Index,
and the Injury Severity Score, The Trauma Score is based on asseésments of
physiological responses soon after injury. The Global Index charactarizes
patient condition in the Intensive Care Unit using measures of organ function.
The Injury Severity Score is a measure based on injury descriptions in terms of
anatomical lesions.

Background

Trauma_ Score

The Trauma Score (1) is a physiological. measure of injury severity. It is
based on seven cardio-respiratory-neurological assessments easily obtained by
dogtors, nurses, or corpsmen.

The seven assessments are:

respiratory rate
respiratory expansion
capillary refill
systolic blood pressure
eye opening
best verbal response
best motor response
The Trauma Score is developed from these assessments as shown in Table 1.

Eye cpening, best verbal response, and best motor response make up the Glasgow

Coma Scale (2), used worldwide to assess central nervous system function.




1. Eye GOpening

I Spantaneous 4
To Voice 3
o Pain :2
None 1
2. Best Verbal Response
Oriented 5
Confused __4
! Inappropriate Words _;:3
i Incomprehensible Sounds 2
None :‘l
3. Best Motoi Regponse
Obeyt Commands __6
Local.zes pain _5
| Withdraw {pain) 4
Flexicn {pain) T3
Rxtension (pain) :::?
None 1

Total GCS Point fi+2+73)
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TABLE 1
- TRAUMA SCORE
I CATEGORY DEFINITIONS, METHODS OF ASSESSMENT, AND CORES
Rate Codes
A. Respiratory Rate 10-24 4
Numher of respirations in 15 seconds; 25-35 3
» multiply Wy four 36 or greater 2
I 1- 9 1
) 0 0
B. Respiratory Exparnsion
Normal Normal 1
Retractive- Use of accessory muscles Retractive 0
I C. Systclic Blood Pressure 90 or greater 4
Systolic cuff pressure- either arm, 70-89 3
by ausculation or p«’pation 50-69 2
1-49 i
No pulse 0 0
D. Capillary Refill
Normal- Nail bed color refill
\ in 2 seconds Normal 2
Delayed- More than 2 seconds capillary refill Delayed 1
Mone- No capillary refill None 0
L. Glasgow Coma Scale Total

CCS roints Score

14-15 5
11-13 4
8-10 3
5- 7 2
3- 4 1

TRAUMA SCORE

Score
—

(Total Points A+B+CHDHE)




> % a2t

A previous study (3,4) evaluated the Trauma Score as a possible adjunct to
casualty assessment and triage in the early staye of combat care, Results
showed that the corpsmen were capable ot doing the clinical assessments required
by the Trauma Score with minimal training, and theixr facility and accuracy im-
proved with repetitive drills and practice on simulated casualties. In the
study several simpler variants or the Trauma Score were also evaluatea using
data from 888 patients with penetrating injuries. One veyrsion, called RECG,
uses all Trauma Score variables except systolic blood pressure, which is rarely
obtained by corpsmen in the tield. Another version, called RPM, incorporates
three variables only--re<oiratory rate, pulse rate, and best motor response.
Both RECG and RPM are gow: oredictors of patient outcome, about 90% as powerful
as the Trauma Score. They Ar¢ easlier to memorize, reqguivre less time for assess-
ments, and have potent.c) toey use at all echelons of care including use by
corpsmen at the scene ot woaunding. During the study the concept was prxesented
to Navy coyvpsmen, wedical schoeel staff, medical officers, and health care of-
ticials. They ftound it compelliny because of its simplicity, power, and appli-
cation at all echelons of care to triage, to characterization of patient state
over time from the scene of wounding to the detinitive care tacility, and po-
tential for immediate feedback to lower echelons on the guality of casualty
triage and management,

The power, validity, and usefulness of a phyvsiological severity score, such
as the Trauma Scove, RLCG, or kPM, can be enhanced substantially by two retine-
ments: decomposing the score inte two components, a rYrespiratory-circulatory
component and a neurological component; and separate analyses of patients with
and without serious head wounds (5). Such decompositions are avallable tor the
Trauma Score, RECG, and RPM. For example, the index pair (Cn, R ), 1is the

n

decomposition ot the Trauma Score into a centyal nevvous system patrt Cn and a

respivatory-circulatory part Rn' Using the notation ot Table 1, (_‘n = E and Rn
A+ B+ C 4 D

Global Index

The factovs included in the Global 1lndex are the Resplratory lndex, serum
creatinine, setum bilirubin, and the Glasgow Coma Scale. The Respiratory Index

(6,7) was developed to measure post-traumatic pulmonary problems and can be used




as a guide for respiratory therapy. The Global Index is an overall measure of
patient morbidity derived from the statistically most powerful measurements
among sevetral respiratory, renal, hepatic, and central nervous system variables
(8). It can be used to track patients in the Intensive Care Unit and for
assessment of therapy and patient care (9,10,11). It is computed as follows:

Global Index = R+ C_ + B+ G
n n n

n
where
R, = 1.5 x Respiratory Index;
Cn = O it Sexum Creatinine 1s ovne or less or
= 2.0 x (3erum Creatinine - 1.C) if Serum
Creatinine is greater than one
Bn = 0.5 x Serum Bilirubin;
Gn = 15.0 - Glasyow Coma Scale.

The four variables detfined above also appear in other indices called Clini-
cal Hulls, definea in a later paragraph.
The Respiratory Indzx (RI), a measure of respiratory iisufficiency, is

defined as follows:
2

RI = 713FIO - PaCOZ - Pavz
Pa02
where
FIO 2 = tracticnal concentrxation of 02 in inspired gas
Pao2 = artewvial parxtial pressure of oxygen (mm Hy)
PaCO2 = artexrial partial pressure of carbon dioxide (mm Hg)

For the Navy application the Global Index rcould be uszed in the definitive
care facility to complete the tracking of a casualty. The Trauma Sceore oXx
simpler variant, together with the Global Index, would provide a permanent
record of patient ceondition transitions, from the injury scene through the ICU,
with implications for triage, evaluation of care in ygeneral, and evaluation eof
specitic therapeutic modalities at all echelons of care, The applications will

be described in more detail in a later section.




Thjury Severity Score

The Injuxy Severity Score (ISS) (12) is based on an earlier development,
the Abbreviated Injury Scale (AIS)(13), which in tuxn is based on a listing of
lesion dascriptions, Each lesion 1is assigned a severity code from one (for
minokr injuries) to six (tor injuries that are untreatable and always fatal, feor
example, traumatic decapitation). The ISS relies on AIS codes for six body
regions: (1) head and neck, (2) face, (3) chest, (4) abdominal and pelvic
contents, (5) extremities and pelvic girxrdle, and (6) external.

If a victim has any injury with an AIS value of six, the ISS is assigyned a
value of 75, Othexrwise, the ISS is computed as the sum of the squares of the
thrxee higzhest IS codes trom three difterent body regions, For example, suppose
a victim has seven injuries distributed as follows:

Number of AIS

Region Injuries Codes

wn
~

SN s W N
(SRl SN S Yl N
w
~
BN O S

In this example the three highest values for three different regions are

5 (from region 1), 3 (from ¥region 3), and 4 (from region 5).

The ISS = 5%5 + 3x3 + 4x4 = 25 + 9 + 16 = 50. \
Because the IsS is defined as 75 for cases whexre any AIS = 6, the ISS can - Q
.
reach ne value higher thsn 3 x 5 x 5 = 75, and its range is therefore from 1 to ;{-‘:
75; the highexr the scoxre, the gxaver the patient's condition. { ’
Application to Management wf Combat Casualties :iﬁ iﬁ
Here we discuss applications of the indices to the triage, tracking, aad :_A _9
evaluation of management of casualties. :?ii;é
Triage Principles Inceorpo.-iting a Physiological Response Score -; 3
Triage is a method of managing mass casualties, including assessment and ;j_;“
classification of casualtics, for priorities of tryeatment and evacuation. in a
wartime mass casualty situntion, the priorities ot treatment and evacuation are
a7 =l




dependent obviously on military objectives. The priorities can be radically

ditterent for different objectives.

The triage principles discussed here, which implement physiological
responée scores, are intended to maximize survivors. As such, these principles
would pe appropriate atter other higher priority objectives (if any) had been
addressed.

By detinition, in a mass casualty situation, resources are not available
tor meeting the needs of all casualties over a short period of time. Hence
triage is used to sequence patient care. If the objective 1is to maximize
survivors, establishing urygency is the first sorting criterion.

The battalion aid station is the primary site of casualty sorting. Under
sone current military protocols, casualties are examined by the battalion aid
station medical otficer or assistants. The medical officer determines the level
ot treatment regquired and the priority of evacuation.

All casualties are classified by level of treatment required. There are
four classification groups, called minimal, delayed, immediate, or expectant,
defined as follows:

1) Minimal: Those casualties whose injuries are so slight that they can be
managed by selt-help or buddy care and who can be returned promptly to
their units for tull duty.

2) Delayed: Those casualties whose wounds require medical care but are so
slight that they can be managed by the battalion aid station or in the
amphibious objective area and who can be returned to duty after being held
tor only a brief period.

3) Immediate: Those casualties whose conditions indicate the need for
immediate resuscitation and usually surgery.

4)  Expectant: Those casualties that have low chances ot survival even it
4vccorded full medical resources.
jriage in the tield involves priorities for care in the field and for

svacuution to higher echelons ot care. Casualties may be triaged many times in

Lhe tield. Freguency will depend upon such factors as the intensity ot combat

2l avallability ot time and resources for resuscitation, treatment, or evacu-

atLion, uwl tor morve definitive assessment and treatment.
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In such circumstances, serial measurements of a physiological response
score can help provide a tiner discrimination of patients iIn Categories 3 and 4
at various stages of triage and care. For example:

1. Each patient in Categories 3 and 4 can be assigned a probability of sur-

vival, P assoclated with the response score. The PS is to be interpreted

5’
as the probability ot survival presuming immediate definitive care.
2. serial assessments can pe used to measure the clinical "change of state" ot
a casualty:
a, From scene of wounding to Battalion Aid Station (BAS).
b. Awalting resuscitation therapy at the BAS.
c. Before and after resuscitation at the BAS.
d. In tne holding area at or near the BAS,
e, Durinyg evacuation.
t. Awaiting additional care in the field hospital.
The serial scores would provide evidence of casualty deterioration,

stability, or improvement.

Patient Tracking

The Trauma Score and Global Index can provide a permanent record of patient
condition transitions from the injury scene through the ICU, with implications
tor triaye, evaluation ot care in general, and evaluation of specific therapeu-
tic modalities at all echelons ot care.

One of the simplest methods tor tracking the progress of a casualty is a
time series plot of the survival probability Fs illustrated tor a hypothetical

patient in the figure below,

Location s B H r Dy D2 Dy Dy




The symbols on the horizontal axis are defined as tollows:

S: Scene of injury

B: Battalion Aid Station

H: Holding Area

F: Field Hospital

D, : Definitive Care Facility (Admission and three succeeding days)

In the construction of such a chart, the probability of survival estimates

tor s, B, H, and F are based on a simple score (Trauma Score or variant) and
those tor Di are based on the Global Index.
In addition, we can provide a graphical presentation of the ICU record by

means ot "anatoglyphs", like the diagram shown below (14,15).

)
Vo /

In these anatoglyphs, the five body regions of greatest physiological importance

(the brain, heart*, kidney, lungs, and liver) are outlined with scale markings.
Shading these ftive areas to a height ccrresponding to the severity of the
individual organ's derangement gives an anatoglyph of the patient's condition.
An example 1s shown on the right above.

Ciinical hull anatoglyphs are ot two kinds., These hulls are devices to

capture the worst or best condition of the patients in a single glyph. The

. ot
Ll

»

[

-

*alihough the heart is included here, this version of the Global lIndex does not
contain cardiovascular variables. The number appearing near the mouth of the

protile 1s the Global Index. A series of daily anatoglyphbs transforms the pa-

1
{
RIS

tient's charts into a picture sequence that can be read at a glance.
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hulls change trom day to day in the intensive care unit. un any given day, the

outer hull aratoglyph will display each organ outline shaded up to the highest

ievel that shading has reachea on any day to date, thus representing the worst
condition seen so tar. The inner hull shows each organ outline shaded only to
the lowest level to date, thus representing the best condition so tar.

Evaluation ot Care

Here we present a two-phase approach to evaluation ot patient care (lu,1ll).
The first level, called PRk (trom Pkiliminary), identities unexpected survivors
and deaths. ‘lhese cases may be therapeutic triumphs or tailures. PRk can be
used Lo assess patient management at any echelon.

The second level, the state lransition Screesn or S15, identities patients
with wunusual clinical courses in the detinitive care unit. Among these are
patients who improve substantially before they die, and patients who deteriorate
substantially betore they recover. Thesc cases may be near triumphs or near
tailures.

PRk: Semi-yuantitative Assessment ot Trauma Care. ldeally the basic

ingredients ot the PRt methodology are two injury severity scales, one ana-
tomical the other physiological. The goal ot PKRE is to identity cases where the
outcome was anomalous--in terms of the scales employed.

In the discussion here, we use the Trauma Score as the physiological
assessment and the lnjury Severity Score as the anatomical assessment. The
scores are ploted on an x-y graph as in Figure l. For example, a patient with
an 155 ot 25 and a 15 ot 13 is represented by an x or a dot at coordinates <5,
13. The dots are survivors and the x's, deaths. Multiple occurrences at the
same coordinates are indicated by a number near the symbol.

On such a plot, whatever the scales emploved, survivors usually predominate
toward c¢cne corner of the plot, deaths at the opposite corner; and mixed results
are seen along a sloping line that cuts across the connecting diagonal., sSuch is
the case in Figure 1, where survivors predomlnate at the lower left and deaths
at the upper right. The sloping line in PFigure 1 is called the $5U isobar. At
each point on thig line, the petient has a bU percent chance of survival. A
patient whose point 1s below the line in this figure has better than a SU per-

cent chance ot survival, and in a statistical sense, 1s expected to survive.
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Washington Hospital Center Shock Traama lbatients

1980-1981 BLUNT TRAUMA PAT1ENTS
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Trauma Scores versus Injury Severity Scores
Fiqure 1

The survivors whose points are above the line and the nonsurvivors below

the line are the patients sought to be identified by PRE: those with anomalous

or "unexpected" outcomes. These are cases worthy ot audit.




The data in Figure 1 are from a set of 402 blunt trauma patients seen at
the wWashington liospital Center (Washington, D.C.) firom January 1, 1980 to
December 31, 198l1. The S50 isobar in the figure was computed from carlier data.
This combination--of current data and historic iscbax--illustrates the usual
implementation of PRE. In practice, a patient's (ISs, TS) pair is plotted as
soon as his or her data ave availlable, and the decision whether the patient
outceome was unexpected (in a statistical sense) is based on an isobar from
previous data., PRE can also be implemented with twe-component physielogical
scores. These pairs are nearly as powertul as the physivlegical-anatomical
palirs. The patient can be represented as soon as the measures are obtained.
Une need not wailt for an anatomical assessment. Figure 2 is an example for a
two-component palr applied to serious head-injured patients.

State Transitien Screen (STS). The cases cited by PRE are not the only

ones that are intevesting and desexving of audit. Other intexesting cases are
those whose admission scores to detinitive care facility indicate a better than
50 pexrcent chance ot surxvival, but who deteviorate substantially before they
recovetr; and those whose admission scores indicate a low probability of sur-
vival, but who improve substantially betore they die. To sift out these cases,
we need measules of patient condition, and =zriteria fox distinguishing major
trom minox fluctuarions.

The survival probabilities needed are the admission value (P,) and daily

A
values 1in the 1CU. The admission value can be based en a Trauma Score-1S55
combination or a two-component physiolegical score, and the ICU values can be
pased on the Global lndex.

The audit selectieon criteria in STS axre diftterent for surviver., and nen-
survivors. Tn~ survivors seclected are those foxr whom PA is greater than 0.50,
but whose¢ survival probability falls below Py by 0.25 or mere during the ICU
stay. The non suxrvivors selected are those for whom P, 18 0.50 ox less, but

wihose Global Index reaches 10 ov less during the ICU stay.
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Applications ot a Computer-Based Patient Management System to Fleet Marine Force
Medical Care
Geolge Moellex, Ph.D.
Naval Submarine Medical Research Laboratory

Groton, Connecticut

This repoxt describes a computer-based patient management system that
serves as a medical consultant to corpsmen on-poard submarines, It also shows
how the patient management system is relevant to medical information management
in the Fleet Marine Force. 1In additien, the implications of the lessons learned
1n development and implementation of the submarine system for the delivery of
medical care in the Fleet Marine Force are discussed.

There are some differences petween medical practice in the Submarine Forces
and in the Fleet Marxine Force. In submavrines total respensibility for care ot
any 1ill ex injured crew membexr may rest on the corxrpsman for days oI weeks, even
in peace time. FoXx this xreason an Independent Duty Submarine Corpsman (8402) is
more highly trained and more experienced than the rifle company cerpsman in the
FMF . The second major difference implied by the preceding peints is that theg
final level of care given by an 84772 is higher than that given by a corpsman in
the FMF. As a censequence o©f these two differences, some computer-based alds
provided to the submarxine corpsman weould be targeted at the battalion aid
station oxr highexr in the FMF context. There is a thivrd difference that should
be recognizea but net over-emphasized, namely, the relative incidence of cases
presenting as trauma and disease. While the relative incidence of trauma and

disease should not change greatly aboard a submarine between war an:

peace, in
the FMF, trauma cases willl predominate in the firxst phase of an amphibious
operation. Howevex, Disease and Non-Battle Injuries (DNBI) will become more
ilmportant sources of attrition i1in the FMF as time pasgses and units rotate
between line and reserve status.

The objectives ¢f the submarine system are paralleled in the Fleet Marine
Force. The first is to improve patient care. The second is to minimize both
temporaxy and permanent loss of manpower. The latter goals can be achieved by

Yeturning personnel to duty trom the lowest level in the medical care system at
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which detinitive o¢3r2 2a- be rendered. with properly desiyned computer-based
alds, it may be possible for the company corpsman to do mexe than he has been

asked to do in the past.

Table 1

AREAS UNDER STUDY

ABDOMINAL PAIN CHEST PAIN PSYCHIATRIC CRISES

DENTAL EMERGENCIES ORTHOPiDIC PRCBLEMS SHIFBCARD TRAUMA

Priorities for study were assigned to the areas named in Table 1 on the
basis of observed incidences of, or reported causes for, evacuation. Weork began
with abdominal pain because the principal single cause foxr evacuation from
submarines has been apparent appendicitis, The second disordexr area taken for
study was chest pain with major concern being for diagnosis and treatment of MI.
The thixd kind of disorder that has contributed often to unnecessary evacuation
has been psychiatric crises, some being seen as physical problems. The system
under development will deal only with psychiatrxic crises, helping the coxpsman
discriminate between majer and minoX preblems and guiding him in patient
management. Dental emergencies have always been a problem abeoard submarines
because training in handling them is limited. The facilities consist of a kit
designed and selected by dental autheorxities on the assumption that treatment
normally would be palliative. The last twe areas, oxthopedic problems and
shipbeard trauma, are to be attacked because the corxpsman needs help with them.
Trauma is clearly an arxea in which NHRC has made a good start with the work
described by Dr. Sacce. Work started in the orthopedic area some time ageo when
an orthopedic surgeon came on-beaxd NSMRL for his reserve tour.

What has been achieved te date? NSMRL reseakxch began with an analysis of

the corpsman's duties and the medical problems he encountered on patrol.

TR ILPL T R
e T ey )"r"l e

TR s <
| ERCILIRLSCRICR S




[

Follewing that analysis, a comprehensive review of the literature identified
those programs which existed and seemed to be relevant, The one piogram that
looked promising because it had been studied extensively in hespital settings
was that developed by debombal for diagnesis e¢f abdominal pain. That program
providea both a method fter deriving a diagnesis, or algorithm, and a first dratt
of a database. With adaptation of the program to the Tektrenix computer abroad
the submarine and acquisition of a database appropriate to the submarine popula=-
tion, user evaluations cculd begin. Evaluation of corpsman use of computer-—
based patient management systems began with a series of studies asking: What
kinds of data can the corpsmen ceollect reliably; can we teach him how te use
this system; can we teach him how to use the computer; what problems, if any,
does he encounter; and so on. In these studies it was mere important to know
how a coxrpsman reached a decision than whether it was xight or wrong. Given the
relatively high incidence of nonserious illnesses, you could de very well in a
probabilistic sense if you diagnesed every case of abdominal pain, for example,
as nenspecific abdominal pain. Fox that reasen, we conducted observational
studies in which one or two persons trained for that purpose observed the
coxpsman, usually in a clinical cetting, as he applicd the system to xreal life
patients. Next, we conducted preliminary sea trials with the abdeminal pain
system to determine whether the corpsman could indeed use the system in the way
intended. Although seome coXpsmen were unenthusiastic befeore they went te ssa,
on return they were all willing to grant that the system could be useful to
them., The other impertant point about the sea trials is that by training the
corpsmen to provide detailed records, and the specitics of each o©f these
disorders as they present, we have greatly strengthened the posgibility for
effective communication between the coxpsmen and the commanding efficers. With
the conclusieon of the preliminary sea trxials, the final versions ¢f the programs
and deocumentation wexe prepared. Then the operxational trials of the abdeminal
pain werxe begun, Recently the tirst interim report on operational experience
with that system was published. To date the system has worked reaseonably well,

When it has missed, it has missed for a reason that we had warned the corpsmen

about--that the disorders which presented were outside the scope of the system.




In these cases, his independent diagnosis tells us the corpsman knew the disease
was not within the domain eof the program, but he wanted to test the system.

Sometime before the sea trxials had begun, work on chest pain had been
initiated. The orxiginal chest pain program did net include ECG., Since that
time, there has been a shift in medical opinion s¢ that now there is a consensus
among Submarine Medical Officers tavoring placement of ECG capability abeoard the
submarine, The second development came from a test in Brigham and Women's
Hespital, Boston, of the initial chest pain program. Thexre the oxiginal chest
pain proyram without ECG performed about as well as a competing program de-
veloped at Brigham that did include ECG, but neither of them reached the level
of accuracy needed to deploy the system to sea., Consequently, the chest pain
program is being revised to inceorporate ECG data., The ECG teo be acqguirxed is a
minjaturized update and modification of the Computer Assisted Practice of Cardi-
ology (CAPOC) system that will give the corpsman a rair ameunt of guidance with
respect to the meaning of the ECGs. This kind of product could be very useful
in the FMF medical system if used as the full scale CAPOC system is to presexve
the precious time of the physicians at level II ox beyond.

wWhere avxe we now? Studies have been conducted at the Naval Heospital,
Groton ot the ability of coxpsmen teo collect chest pain data freom patients, and
they de¢ fairly well, As noted earlier, the contract for revisien of the chest
pain pregram to include the ECG data is about to be let. As a first step toward
develeping the psychiatric system, the ability ¢f corpsmen to make appropriate
observuiions of severe mental d.sorders was evaluated. Selections trom a film
developed at a large southexn university to train psychiatrists were presented
to a group ©f corxrpsmen and a group of specialists in the field, There was
substantial ayreement between the corpsmen and experts as to what behaviors,
attitudes, etc. the patients displayed. By the end of this fiscal yecar the
psychiatxy pregrams under develeopment shouild be ready for evaluation in various
settings with corpsmen as program usexrs.

1n summaly, we have a mickeoceomputer-based system that has been developed

for use in isolated environments where the medical department ceonsists usually

ot a single corpsmen who may be trained to work independently. Our goal is to




provide consultation to the corpsmen in a way that will improve his ability to
treat his patient and make the important choice between a recommendation to
evacuate the patient or to manage the illness on board.

rinally, what ot the FMF? It the differences beitwea2n the FMF and the
Submarine Force are kept in mind, there is every reason to pelieve that the
computer-pased systems developed for one can be adapteu to the other. Beyond

that, computer applications to medical practice in all maval and Marine units

must be carefully coordainated if any are to prosper.
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Hardware and Data Capture Devices




The Technelogy of Advanced Porxtable Information Preducts .

william Flies, Chairman e

Datakey, Inc. o~

lt Burnsville, Minnesota __‘1

- A new industry emerged in the late 1970s that is called Advanced Porxtable

Information Products. Its chartexr is to design, develop, and produce informa-

EE tion storayge devices that can be carrlied conveniently by peeople foxr the purpose

}Q ©f rapid and accutrate information storage, intormation retrieval, and informa-

>

‘: tion recession. The underlying principle assumes that each has tneir own unigque

A "transactien world" that consists of many different types ©f equipments that ;“;
g .

will access previously stoxed data, stere new data, and revise existing data. el
These transaction points will each be a unigue application such as medical, .
security, personnel, tinancial, process control, and others. The personalized t
€ pxoaucts that respond teo these requirements must be portable, durapble, userxr L
triendly, and must suppeort data access; stexage, and revision for the multiple :
applications in a perseonalized transactieon world.
In 1971, an innovative device called the microprocessor was invented. This }i*
E micxominiature electronic computer had signiticant data processing capability in i \'
an economical and easily integrated package. The world enterxed the "micropro- :?;
cessor revelution" and data processing capability suddenly became a common part ;:;
of many preducts. Intormation processing was distributed to nearly evexry facet -

g ot ou¥r 1iives.

The micropreocessor trevolution was accompanied by an even greatexr appetite
o tox information. The distrxibuted processors were very capable f digesting and

creating large gquantities of infeormation, However, the conventional portable

¢ infermation devices were incapable of pyreoviding the needed capabilities of data ?rf
i interchange and the desired capacities in a convenient and desirable people-por- i'i
I table format. Cenventional ID's and caxds, magnetic styipe cards, papex tape, ?;{
‘G punched badyges and cards, ftloppy disks, printouts, written codes, and memoXized :f;

data fell far short in one or mere of the necessary capabillities, Advanced {fj

devices to match the processing capabilities were requited.

First, the objectives of the Distributed Database had te be defined. S

62




Portable -

Convenliently carried by people in their everyday activities. Pockets, neck
chains, key chains, wallets, shoes, etc. are the "normal" sites in which the
devices will reside.

User Friendly or Human Engineered -

It should be a device that people will carry and can use withcut any users'
manual or training. There should bz no "upside down" or backwards.

Fast Random Access -

Data within the device must be accessible at subsecond speeds. Further, any
piece ot data must be accessible without the need to access unwanted data.
Retrieve/Update without Movement -

Once inserted, the device should allow the eguipment to retrieve desired
data and revise desired data without any peripheral movement of the device.
Movement to various data fields should be electronic. This daittrers trom
magnetic medias where the read/write devices and/or the medla device must be
physically moved to read and, again, to write data.

application Independent -

The device must not support only single applications. A person's transac-~
tion worla will contain medical transactions, security transactions, finan-
cial transactions, etc. For example, if a device was built only for finan-
cial transactions, it could not be efficiently used for medical applica-
tions. New applications would not take advantage of the production econo-
mies from other applications.

Multiple and Concurrent Applications -

People do not wish to carry a pocket full ot devices - one for each appli-
cation. The pretfterence is to carry one device that will contain unigque
"intormation files" for their unigue transaction applications. They need
only to insert the device at the point of transaction and the equipments at
that point will utjilize the respective data to ettect the transaction.
Application lFlexibility -

The device cannot dictate the intormation contents or intormation structure.

That must be under the control ot the application. The Dbata Content, Data




Organization, bata Altevation methods, and Data Security must be defined and
applied by the application through its unigue transaction eguipments.
8. Simplicity ot Intertace Language -
The application must have a simple data-assisted "language" with which to
manage its application and its distributed data devices. 1t should neot be
concexned about the physical structure or intormation stiucture of the
portable device -~ only the cenvenient manayement of its data.
9. Reliability and burability -
The device must be durable and reliable te withstand the harsh people-por-
table environment. That means a barrier to the effects ¢f heat, molstulre,
corrosive environment, the extraneous fields of magnetic and static dis-
charge, and excessive physical impact. Data retention must be maintained in
all uses feor periods in excess of 10U years without use and for a "life time"
of frequent use.
10, bconomical -
The device must be economically priced and still provide the necessary
capabilities with advanced technolegies.
Given the objectives ot the Portablle Database as defined above, a system or an
approach nad te be developed te sSuppert those ob)jectives. Datakey has develeped
its patented approach to the total Advanced Portable Inforuat‘eon Selutien. It
consists of three elements.

First, the Portable Element = the device that people carxy - is the Data-
pase., It is a distributed and personalized Data Base unique to the person and
distributed to the person on both a physical and legical basis. It is not a
data precessox; it is the database.

Our tlrst portable informatieon device ox portable element was the Data Key.
It is the shape and general size ©f a conventional metal key. This shape 1is
already carvied by people. People already know how te use the key shape.
Although its shape suggests severity, it is a multi application distributed
databasc that is shaped like a key because that shape is "user triendly.”

Internally, the Data key consists ot a semiceonductor memory mounted on a

special membrane. The membrane and siliceon memeoly are encapsulated into a
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strong thermoplastic body ftor protection, portable convenience, and opcrational
concurrence with access eguipments.

The notable teatures of the bata key include:

Semiconductor Memory

o This large-scalc 1ntegrated (LS1l) silicon memory is alterable - any word
may be revised or altered.

o 1t 1s nonvolatile ~ it does not lose its contents when the power 1is
removed.

0 The combination ot word alterability ang nonvolatility is a relatively
recent semiconductor capability. Most of today's nonvolatile memory devices can
be written only once. MOst Ot today'’'s alterable memory devices will not retain
intormation when power 1s removed.

o The capacity ot the Data Key is 140U bits.

o User Frienaly - easily carried and needs no training to use - simply
insert and turn.

o burability - exceeds the specitications tor durability in the people
portable environment

v Convenient

O Lortable

Lur second portable intormation device was the low capacity Data Tag. 1t
is of the same basic¢ shape as the Soldier 1D Tag or "bog Tag."

lnternally, its construction is ot the same technology as the Dbata Key
except tor the laryer membrane. Like the bata Key, it has side-to-side redun-
dancy . This means that the devices may be inserted with either flat surtace
tacing up. ‘There 1s no "wrong way" to insert the bata Tag or lata key.

iIMie Leatlures oL the low capaclty bata Tag are identical to that of the Dbata
key except the Tag has two large tlat surtaces for visual intormation.

Vur most advanced portable intormation device 1is the high capacity Data Tag
tami1ly ot devices. Again, it 1s shaped like the Dog Tag and has side-located
redundant controls.

Internally, however, the high capacity bata Tag is much more advanced. 1Its
membrane contains an alterable nonvolatile memory with bit capacities ot lo,UUU

to v4,00U0, Further, it contains its own microcomputer; it is a "smart tayg."
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Thne computer provides much taster data management o0i the larger capacilty
memories while stitl communicating via only eight redunaant contacts.

Its teatures are common to the lower capaclty devices with the exceptiron ot
tne microcomputer and its capapllities.

The portable bklement 1s tne databuse and takes different forms. Reyardless
of form, however, 1lts objectives and generai capapbilities are constant.,

The second element 1n the system 18 the Access llement which 1s the elcment
that i1nterfaces to tne portable element and manages the data within tne portable
element. It consists of a device 1nto which the portable device is inserted and
a small microprocessor-based electronlics i1nterface module. The intertface
module;

o Aaministrates the random arrival and departure of portable devices.,

o Communicates to tie nost equipawent,

o Manayes data within the portable dJdevice via a simple command languauve

adminlstered Py the nost application,

1t contains 1ts own internal Data Base Management Sottware, The same
module 1s used ftor both the Data Key and low capac¢ity Data Tag. Only the access
device 1nto which the portable 1is 1nserted 1s unique to the portable device. 1In
fact . the electronics module will concurrently support both a Data Key and Data
Tayg.

A higher level intertface peripheral wilith i1ndustry standara RS232 communica-
tions supports "“add-on" applications, This peripheral 1s shown in support of
the high capacity Data Tag.

Ihe tinal element 1n the system 15 the User System or gequipnent whioh is
the Application, ‘fhe yeneral purpose portable elements and access elemeunts are
made speclfilc by the way the User System applies them i1n the total application.
The User system uses a simple data management languaye to access 1its data and to
manage 1ts data. Any given portable device wmay have other applications tlles
tor other applications, but the interface module interacts with the User bystem
to make the portavle device "temporarily unique" to its speciiic host eyuipment.
A glven user mav have many difterent epplications using common or private data

tiles 1n the same pnrtable device., For example, - field-belt worn device could
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use a common file and create a new tile ot intormation, The battalion level
could use dirterent equipment to use those filss ot data ana create additional
data. similarly, the Company and Fleet levels can ulilize their unigue equip-
ments to manage common and private tilles as thelr specific applications dictate,

Let's brictly look at a tew applications of advanced portable information
to better understand the prodicts' capabillity and flexibility.

First, a medical application ot cComputer Dialysis Corporation - a manu-
tacturer ot total Kidney dlalysls systemns,

Initially, the Doctor prepares a Data Key that contains the patient's
identitication and speciftic dialysis parameters,

The patlient goes to the cowmtort ot the home or to a clinic ftor the dialysis
process, The Key sets the machine speclfically tor the patient, as directed by
the Doctor, Dhuring the process, "snapshots" of the plood cleaning process are
stored into the Key tor future review by the Doctor, The XKey 1s pboth a data
source and a data collector,

The artiticlial kidney or dialyzer also has its unique Key. This Key
contains specilics on the type ot Dialyzer, the assigned patient, and also
records data during each dialysis process.

Atter each use, the dialyzer 1s "cleaned" by a speclal machine that uses
data 1n the Key to pertorm this process most etfectively. 1t also detects when
the dialyzer eftectiveness peglns O dimlnish - a factor unique to each patient
~ 50 the dialyzer may be discarded, It still eftective, the Key assures that it
returns Lo the proper patient betore a {lalysis can be initiated,

In summary the Xeys are etrectively assisting in personalized medlcal
process control and patient use security. 7

Other applications include personal databases such as the U.S. Army soldier
Data Tay that stores personnecl, medical, and financial agata, In this second
application, thesc bata Tags are currently managed by U.S. Army programmed manh-
portanhle computers, Note the High Capacity Dbata Tayg KReader on the lett and the
Low Capacity Tag Reader in the riyht side ol the computer (slide). The bata Key

reader 1s Jlocated above the tayg reader and supports access securily to the

computer.




A third vending application demonstrates the Data Key's support of elec-
tronic runds applications. The Key 1s debiteda retative to the vend selection,
and Js "refilled" via currency conversion or on-line payroll deduction.

Automated Fleet Refunding systems also use the Dbata Key tor authorization,
materials control, and vehicle maintenance records,

Industrial process control penetits from the "shop floovr duravility" of the
Key and the capabllity of selective alteration and "teedback" process improve-
mernt ,

This concliudes my presentation on Advanced Portable Intormation Systems. I
hope thot your knowledye ot the technology, the capability, the ftlexibility, the

portability, and the application of these systems has been increased.




Dratt U.s. Army Unit and Division Level
Medical ADP Hardware Requlrements
Major Gary N. Lacher
U.5. Army Soldlier Support Center

Fort Benjamin Harrison, Indiana

The Army's Alr Land Battle doctrine tor the '8(s and pbeyond stresses the
need to gain and maintain the 1nitiative on a highly tluld ang nonlinear
battletield. This must be done at ygreat depth and across broad tronts wherever
opportunities ftor offensive action are identitied, This presents a ditficuit
challenge to the meaical unit commander. Military medical doctrine to address
that challenye is rapidly evolving from concepts that make maximum use of modern
clectronic technoloyy to address critical deficiencies, The Army's Medical
Mission Area Analysis (MAA) has recognized the need tor improvement in, among
others, the tollowing specific areas of medical operations:

l. The current field medical records system on the integrated battlefield
l1s lnadeguate. Corrective action nas been recommended through the development
ot a nondegradable,; nontime-consuming dependably transmissible and transterable
recording system.

2. Medical command, control, and communication are inadequate to coordinate
essential medical units' activities at all levels on the integrated electronic
wartare battlefield., C(orrective action centers on the use of automated systems
to speed data access and improve etticiency as it is used,

The Soldier Data Txg (SDI) project has been the most successful attempt to

date to resolve the tirst dgeticiency, and as its associat g hargwagse hag been

2]

rerined, a practical solution to the second has been demonstrated.

The most capable version ol the sDT contains in its 64K bit EEPROM micro-
chip the capacity to store a comprenensive medical record ftor use in initial
evaluation at or near the site ot woundiny, with ample capacily tor maintenance
ol a chronoloyical record of treatment as the casualty is evacuated through the
echelons ot care. The vehicle tor tanis capability has been duktbed the Hand-held

Intormation processcr (H1P) . Spveciticatlons for two versions are being sug-
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gested and will be formalized in a procurement "market survey" to be conducted
in the Spring of 1Yud4.
HLP (MODEL 1) FUNCLLIONAL DLESCRLIPTION

Conceptually, the BIP 1 will be placed in all medical evacuation vehicles
within the division area for the purpose ot reading the SLYU record and writing
to it as required, to record treatment. 1t 1is approximately the size of a note-
book computer, easily portable, and operates on batteries as well as common
AC/DC power Sources.
D1SPLAY: Not less than 5 lines of 45 characters each. 1t may have a smaller
display it it allows ftor the record to "scroll" at a rate ot 15U baud anda
incorporates a display pause feature. Provisions for readability in darkness
are requir-ed.
DATA ENTKY: 1t must have the ability to record intormation on the appropriate
portion ot the LT medical record by means of bar-code input and by manual entry
{keyboard) it the code reader is disabled either intentionally or through
dgamage. All encries made to a Sbl will be automatically stamped with date and
time by an internal clock calendar.
CAPACLTY: 1t has internal nonvolatile memory or replaceable maygnetic media
which alluws the storage of at least 4UU record entries ot data on treatment
provided and supplies used in treatment. These data will be down-loadable tor
later access and use by logistical and operations planners.

HLP (MODEL I1) FUNCTIONAL DESCRIPTLION

The RLP 11 will be placed in each Battalion Aid Station and in each Brigade
Clearing Station. 1t contains the same features as the HIP I with the ftollowing
additional reatures.

COMMUNICATIONS : 1t can communicate over standard AM/FM radio and wire to

transmit and receive ftree text messages as well as preformatted/preaddressed
messages for medical reporting and command and control. Security through ECCM
is regquired and has been demonstrated.

LISPLAY: 1t has the ability to receilve and display graphics based instructions
in conjunction with the Position Location and keporting system (FPLKS) for

command and contcol purposes.
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CAPACITY: 1t has the abllilty to store in internal memory tor instant access not
less than 40 medical records down-loaded trom patient sDTs.
SUMMARY

As applied withitn the medlcal combal support system, the SDT/HLP is
desiyned to address identllied deflciencies in our avllity to provide support in
the Ai¢ Laha Battle environment, 1t makes maximum use Of availlable technology
tor the improvement ot support quallty and the eftftective use ot resources in a
high intensity scenario. Its interface with the Army's Personnel Accounting
sSystem through automated casualty reporting 1s vital to the combat commander.
Strength accounting data thus are more accurate and readily available as
replacement operations are executed. It has utility in low intensity environ-

ment.3 as wesl, 1ncluding peacetime garrison operations.
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Hardware and Data Capture Dbevices
Franklin R. Borkat, Ph.D.
Naval Ocean Systems Center

san biego, Calitornia

Two yegars ago, at the second Conterence tor which this could be considered
the thlird in the series, the major topic ot discussion was the igentitication ot
the types ot information needed at the various detined levels ot echelons ot
care. I think at the time it was Kknown that tne Marine Corps had a number of
tield-hardened portable computers and that these IBM computers were used tftor
personnel support, maintenance, and logistics. At rthat time, there were no
plans tor the computers to have anything to do with medical intormation systems.

karly care ot casualtles occukrs 1in the same environment ftor which the IBM
computer was designed, so 1t was an unstated assumption at that conterence that
compiters and automated medical information systems might be available and used
early in the handling ot casualties. Casualty care and emergency medicine was
the subject ot one workshop.

There was considerable debate over where computers at any level might first
appear, some at the conterence had Star Wars or Star Trek visions ot pocket
size calculator-like devices golng out into the tield with the corpsman to be
used as he tirst encounters the casualty. This would bhe at Ekchelon I. Those
with ftirst-hand experience at that level described all the various circumstances
possible at kchelon I--dirt, blood, darkness and hazard;--and it became guite
apparent that with technology ot two years ayo and even today, the vision ot
etftective ana continued use of a pocket sized computer in combat exposure was
probably not realistic, Computers at kchelon 1 were not considered appropriate.
That the information miyht pe entered 1nto a computer at some later time, how-
ever, was deem.d lmportant enough t.o be considered at that lievel; so the deci-
s1on on the pasic elements ot intormation startea at Echelon 7 assumed computer
entry at some point. These five critical elements were identitication--which
might also include blood type and alleryies, wound type, narcotics admlnlisteced,

tourniguet appiled, and time.
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There has been & revolution in computer avallabllity and use since the last
conterence. Where the field-hardened IBM portable computer, which weighs 260
pounds in 1Its packaged-tor-transport torm, was the only microprocessor most
people considered portable enough to be used even at kchelon 11, there are now
probably a dozen Lhat woulda ao an egual or better job. In fact, I would guess
that within the last two years the majority ot the jeocple In this room elther
Own Or wWork with a computer that is more powerftul, probaply more portable, and a
great deal cheaper than the one purchased tor the Marine Corps. These are the
so-called personal computers. There were at least tour of these in use at the
demonstrations yesterday. The model with the large capacity hard disk memory
would serve well for medical intormation systems. The hardware technoloygy shown
py these computers makes very great the potential for ygetting a combat casualty
information system early in the treatment process.

For the effective use of perscnal computers, all of us who work with them
are aware of the one major skill needed to enter data into the computer tor
these devices Lo be useful tor handaling information. That skill is being a good
typist and teeiinyg comfortable 1n tront of a keyboard., This skill is especially
important tor a medical 1intormation system where the consequences ot incorrect
keyboard entry can Dbe serious. At the location where compat casualties are
treated there will probably not be a clerk who has been trained in aata
processing and keyboard operations, and it will be the corpsman who enters the
data. 7The data the corpsman enters must pe accurate, and he will be under great
pressure to enter 1t Quickly so that the appropriat: action can be taken and
other casualties can be treated. The combination of speed and reliability
couplted with the tact that corpsmen are not trained to be skilled typists make
identityinyg other ways to enter cata a desilrable yoal.

The casualty care workshop two years ago recognized the necessity tor al-
ternate means of data entry Dy requirinyg that, at the very minimum, the tive
elements of intormation negeded at kchelon I be in a torm that could be machine
readable, thus eliminating typed entry. They also recognized the potential tor
tailure of the computer system and stated the desire that the intormation also

be human readable.
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The remainder of this preseuntation is a briet description ot the other
means ot data entry and what thelr potential 18 ftor providing machlne-readable
and human-reacable information. I might ada that the list may have been com-
plete when 1t was oryganlzed last week, but like the rest of the computer-related

tield, 1t was probably outdated a few minutes atter it was finished.

MACHINE~READABLE INFORMATION DIRECT 1O COMPUTER

The most challenging problem for data capture 1s that ot selecting a method
or casualty ldentitication that will work in the tield enviromnment., This mech-
anism must provide machine-readable 1intormation and be one that will survive
battletield conditions, contain enough information to be medically usefuld, and
be worn by the Marine in the tield. Three technologies otfer potential solu-
tions: 1) alterable semiconductor memory encapsulated in a protective carrier,
2) magnetic stripe on plastic, and 3) laser/optical memory cards. Although
other-machine readable coding methods are 1n widespread use, including bar code
and optical character recoygnition (OCR), these forms do not have enough intorma-
tion density for identitication, which should include blooa type and allergies.
However, they may tind use tor the machine-readable torm ot administsred
narcotlics, tourniquet applied, anda time, I will aiscuss these other machine-

readable coding methods, but in less detail,

Alterable Semiconductor Memory

The technology tor reading and wrlting intormation on alterable semiconduc-
tor memory 18 a mature technoloygy. Encapsulation of the memory intco something
that cain be carried by a person, hewever, 1s relatively recent, In this tech-
nique erasable, proyramnable, read-only memories are covered with plastic so the
semiconductor 1$ protected, but the electronic contacts are exposed. Reading is
performed by connectinyg tne carrier to an electronic reader. Capacities tor
these memory deviues are quite large. Current sizes are 2,000 bits (about 250
characters) ftor one such device Lo about 64,000 bits (64K is about 8,000 char-
acters) tor another.

Two projects are evaluating semlconductcr memory for holding medical in-

tormation. One 18 part of the Realtime Automated patient Identlilcation system

(RAPIDS) project and tests a 64K semiconductor memory placed on a plastic credit

,

T

i

‘

.

v

. - PO ..AL._J

“xe'

ol el

bmlmtm a e e

g
rl

=il




card sizZe holder. ‘The holder also contains a microprocessor chip so that the
combined memory and computer can be very flexible in manipulating data. This
card was tested at PFt. Lee, VA. For the test, only bLERS intormation was en-
coded on the cavd. LEktbs is the acronym for Dbetense knrollment hkligibility
keportiny system. this project attempts to standardize a unitormed services
intormation card so that with an automated medical registration system, a check
can guickly be made on the eligibility ot a patient whenever he or she tries to
use a military medical treatment tacility. Although space is available for some
additional health care intormation, use of the card tor this purpose was not
tested. According to the contractor for this part of the kAPLLS project, the
results were not promising. There have been some reliability problems with
contacts and some ol the chips tell ott cards. Furthermore, these cards are
expensive and were only availaple ftrom foreign sources.

The other Army project has considerable promise for both a tield medical
identitication and information card. This is the Army Soldier Lata Tag project
under development at Ft. Benjamin Harrison, LN. Ihe semiconductor memory 1is
encased in a durable plastic that physically resembles the conventional dog tags
Llectronic contacts are protected and available at the edges ot the tag. This
device should withstand some of the rigors of use in the tield. Lue to its
physical resemblance to the conventional doy tag, it should be acceptable by a
compat soldier. The technology and potential of this technique will be dis-
cusged in detail by Mr. William Flies ot DALTAKEY, 1hc, the manutacturers ot the
Soldier uIBR bata Tag, and by Major Gary Lacher, who has performed the testing at Ft.

Benjamin Harrison.

Magnetic dStripe

The magnetic stripe ftound on a bank card is a candidate for providing
identitication 1nformation on a casualty. The technology is as well developed
as that ol semiconductor memories, and there are numerous inexpensive sources
tor cards anag readers that interface to computers. the conventional magnetic
stripe card contains three tracks tor recording intormation with a total ca-
pacity ot about <uu characters. lrack « 1s tne most freqguently used and is

generally a read-only track with about 7Y characters. 1The reading ot intor-
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mation trom these types of cards is extremely reliable. Most readinyg techniques
nave assoclated error checklny codes.

Magnetic stripe cards have been considered for patient identitication at
the Natlional Naval Medical Center, Bethesda, since about 1978. Standard bank
style cards were purchased and encoded for both inpatients and outpatients.
Although suggestions were made for the intormation to pbe encoded on the cards,
no standardization was provided tor the cards, and no magnetic stripe reading
capability was obtained.

One project related to magnetic stripes ftor patient identitication is cur-
rently being pursued by the Dbepartment of Detense. The project 1is part of
KAPLDS and uses DbEERS, mentioned earlier, on a bank style card. Since most
people are used to carrying bank type credit cards, an additional card with
LERRS intormation would be guite acceptable. 1n such an application, direction
would be brovided by the Naval Military Personnel Command.

i hag anticipated having a speaker here to participate trom the KAPIDS
program, but he was unable to attend. As 1 understana the project, it is an
actual test of automated patient identitication using the magnetic stripe card.
At this time results should be available from tests at the medical activities in
the Tidewater area of Virginia. Approximately 5,UUU cards were used and testea
at the Little Creei Amphibious Base, VA and aboard the USS5 SAGINAW (LSU 1llgv).
Ut the three traciks available on the card, only one track for DEERS data was
evaluated. only eligibility intormation was contained on the card. No other
medical intormation was considered, although the two other tracks could be used
tor intormation such as blood type and allergies. 1t magnhetic stripe cards were
used tor combat casualty identification, DEBKs information would already be
present, and the addition ot blood type and allergles would be easlily possible.

‘here may be problems associated with this card when it is carried by a
combat Marine 1in the field. Where the card is carried in a wallet or purse,
exposure to mechanical detormation and environmental hazards are minimal. in
the tireld the card will not be so well protected. ‘The part ot the RAPLDL test
aboard the Uss SAGINAW (LSU 1188) may ylve some 1indication of card rellability
with rough hanaling. The 1n!ormation standardized by bELRs and tested in the

project will be usetul for tusting the value ot machine-readable information in

70




AL

a medical setting, but may not demonstrate the reliability ot the bank card

style carriey Lor ftileld use.

Laser/uptical Memoryv Cards

In this new technology a laser is used to write onto a special optical
recording material. The recording material can be encapsulated under a trans-—
parent protective layer of a credit card size carrier. Tthe capacity ot such a
card would be over 1lob,0UU,00U bits ot data (4,0U0,uUU characters). bata could
be adaed to the card but not altered. Among the advantages of the laser data
card are that 1t does not wear out, and 1t 1is not susceptible to damage by
magnetic ftields as are both semiconductor memory and magnetic stripe. As vet,

however, none ot these devices 1: availlable tor evaluation.

Bar c¢ode 1s the most used and most reliable of the short string forms ot
data entry methods. “There are a number of schemes tor bar coding in common use.
Most have bulll-in error checking so that when the code is read, the error rate
is less than 1 in 3 million. Kkeading with the wand does take a little skill,

but i1t is easily leavitede. The Universal Product CLode {(UPU) found on most
consumer 1ltems and used with the laser scanners in grocery checkouts 1s one of
the bar code torms. UPC is a numeric only code, however, as are most of the
other bar code types. Code 3Y, another almost standard code, does allow for
alphanumerics ot 36 upper case letters, numbers, and symbols, but it does
reguire the most space at about » characters per inch. Thus, on a plastic card
the size ot a bank card, only about 15 characters and numbers coulda be encoded
on any onc linc, and this would severely 1imit any rtield medical 1dentitication
applications. Fitteen characters per cara would allow the encoding of social
security numbers tor identitication.

The bar code wand device 1is relatively small and is often designed tor
operating 1n areas where harsh treatment is common. Those devices designed to
survive typical industrial operation conditions might also survive tileld use.
Both tixed scanners and bar code wands can be obtained with intertaces for

direclt connection to most computers.
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The bar code scheme of data capture hwias, in tact, been employed with the
LlBM computer used by the Marine Corps. Commercial bar code wands as well as
portable, down-loadable units, all trom the same manutacturer, were used at the
1984 Marine Corps Marathon to capture the tinishing resulis. Bcith the wands and
the down-load units were intertaced. Assembly language programming was used to
read from the bar code units. The bar code scheme used tor number reading only
was the lilnterleaved <-oft->.

Use of bar code :xs becoming more attractive as a machine-readable form tor
entry ot short data strings. 1n 1982 military standards were published identi-
tying Code 39 as a way of marking all supplies and materials being provided to
Lob and GS5A when required. That includes medical supplies, which means that bar
code technology could pbe used for material control. Also, the originators ot
Code 3Y have given up any proprietary rights to the code and have participated
in the establishment ot voluntary health industry bar code standards. ‘The dratt
for these standards is dated March 31, 1984. This means that we will see Code
39 bar codes on LoL and GSA materials and probably on all medical supplies as
well.

lt shoula be pointed out that ncne okt the encodinyg schemes described so tar
is human readable. With the reguircment tor both machinc-readable and human-
readable code on an identitication device that can be used in the field, none ot
the methods described 1s adequate. The military standard £or bar code does,

however, state that it must be accompanied by human-readable intormation.

Uptical Character Recoynition

Uptical Character Recognition (UCR) is another torm of encoding that is in
widespiread use. Initially, only & limited cet of specially tormed characters
was used for UCK. With the advent of more powerful c¢ircuits and microprocessors
tor pattern recognition, most types ot print can now be read. Again, as with
bar code, UCK codes require considerable space. Common typewriter chnaracters
are lU or 14 characters per inch, which would translate tuv about 30 characters
on a line tor a bank style card. The conventional type face tor bank cards is

larger than that ot a typewriter, and only about 20U characters are actually

used.
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wand readers are avallable tor reading short strings ot OCKR print. Training
tor OCR wand use is also necessary, and OCK use is more sensitive to operator
error than 1s use ot the bar code. Also, UCk wands are more expensive than are
bar code wands. Like bar codes, they coulda be used tor reacing casualty iden-
titication numbers and tor assisting with inventory control. 7The major advan-
tage ot OCK is that it is poth machine~and human-readable.

l'wo other Kinds of readers are availlable tor OCK, page and document
readers. Page readers are usetul tor entering previously typed text into a
computer system. 1t conventional typed medical records are to be entered on a
larye scale, an UCK machine, which has pbeen reported to be able to keep up with

50 skilled typists, would be very usetul. OCK readers, however, are very expen-

sive.

speech

Speech entry would be the ideal means of transfterring intormation trom a
person to a computer because 1t would eliminate the considerable skills reguired
tor keyboard entry and even the minimal training for bar code or OCR wand use.
ldeally, the vocabulary acceptable to the computer should match the words of the
environment. At this moment, however, speech input as a data capture method 1is
limited to a tew controlled activities. Most systems are speaker dependent.
kach user must train the system to his choice ot words. Because ot tLhe size of
the computing necessary tor speech recognition, vocahularles ot only about 200
words are 1a current use. words when spoken must e separated in order to
provide processing time for the computer, and this also contributes to the lack
ot wildespread acceptance ot speech as a means ot data rapture. Speech entry
might also pose some aaditional problems in an area ot h.gh ambient noise-=~
battleftield settings, tor example.

1t 1s ditficult to Kkeep current with advances in speech racognition as a
means ot data entry due to the tremendous research activity in this fielda.
Major advances are announced almost daily, and 1 expoct to See speech entry play

a larye role in ail intormation systems, 1including medical, in the near ruture.
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rorlsslhs LhEMINALS THAL INTEREACE TO THL CuMPUTER

lThere 1s another class ot aevic» that might be consldered ror data capture.
Althouyl, they are called termina.. they are basically portable, hand-held
computers., Tnese computers are battery powered, light weight devices that
contelin limited memory, a minimal keypad, usually a single line of display, and
one operatlng pProyrani. They also otten contain a vime and date clock so that
any reading event can have an associated time. 7The terminals and the program
w1 hin are otten desiygned to be the controller tor one of the previously men-~
tioned data capture devices (bar code wand reader, OUK wand, or magnetic stripe
readey). Their maln tunction 15 to read and store what is obtainea fhrough use
ot the data capture device. Atter some limitcd number of veadirgs trom the data
capture device, the 1ntormation is then down-.cadea Lo a large stationary
computer as a batche.

The portabil.ty of these devices 1is the critical teature. They can be
movea to che source of the data, and this may be & necessity when obtalning
intormation from a number of casualties. kather than removing the machine-
reauable medical tay Lrom o casualiy, moving Li Lo Lhe compiuier for rsading. and
returning it, which coula result in sowe mix-up, the tay could be read while
sti1ll attached to the casualty using a portable terminal, Encooed medications
and treatments c¢ould also be read. The original source of intormation need
never be separated rrom the casualty.

Yhese portanle terminals ccula be used at the e@xit point trom kchelon 11L.
In this sctting the data ftrom the casualty or from the group of casualtiles could
L¢ tead, accumulated, ana ifvrwarded viae some cvonwdnications link in preparation
tor arrival at kchelon Lil.

some portable terminals are deslgnerd for operation in a dirty industrial
environment and might withstand the same harsh enviroamental conditions of
Lchelon 11l as does tne 1M computer used by tne Marine Corps in the tield.
and, like the sealed anit in the demonstratiocn yesterday, they could possibly

survive the Battalion ald station setting ob kchelon fl.
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The Marine Corps has been using a transportable 1BM computer to-support
personnel, supply, and malntenance management ftunctions. bue to the ruggediza-
tion ot the computer, it can be moved c.ose to the forward areas ot battle to
provide more automated support tor thes: activities than has been available
previously. This also mwmeans that this computer could be used to suppori combat
casualty intormation systenms. Ihere are now 4a number of other portable com-
puters which might well serve medical needs. they should also be considered. o
use these computers reliably and efticiently with the skiils available to the
medical community, every means of entering information into the computer should
be examineqg. ldentitication ot a casualty, 1njury type, and treatment are the
kinds of intormation that can be handled by the data capture methous and devices

described.
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surgical study at Naval gSupport Activity

hospital, Danang, Vietnama

James (. Garrick, M.D.
St. P'ranclis Memorial Hospital

san kFrancisco, Calitornia

Introduction

Historically, military medicine has gained valuable clinical knowledge on
tne battletield. As 1n past hostilities, there Were unparalleled situations
Quring the vietnam war for study and gocumentinyg problems related to the care
and management ot the critically wounded in the tield. The Naval support
Activity Hospital, a 700-bed, acute casualty hospital, located in the northern-
most part of the Rcepubliic of gouth vietnam near the c¢ity of Danang, was sclecteda

tor such studies.

Metnogg

Intormation was gathered entirely at the NSA Station Hospital, Danang,
RSYN, from the first ot January 1968 to Junc 1968.

A team of six corpsmen was assigned to the project, to ygather intormation
on whicn this study 1s pbased., Thlis was their only duty. Precoded sheets were
used, and as each casualty was brought into the triage area 1t was determined
whether they requlred primary detfinitive care ana it an ilnterview was possible.
At times, intormation was gathered trom tine 1individuals who accompanied the
casualties. pkach patlent 1n thls study was tollowed on a dally basis by one ot
these six corpsmen. They tollowed the patilent to tne operating room, determlned
the amount ©of Llood and tlulds that were used, and followed them through thelr

entire hospital course, and in some instances, throuyh the evacuation system.

asummaty ol preseatation Ly Dr. James G. Garcick, complled by Mr. Bdward
Gorham trom the "Report oi the Bureau of Medicine and Surgery Battle Casualty
Mceting”; the study was performed by the Surglcal Research ynit, Naval Support
Actlvity lospltal, bananyg, Republic of gouth vietnam, brincipal Investigators,
Lt . James Garrick, < Dr. larry Carey: kditor, Richard L. Bernstine, CAPL, MNC,

USN, January 30, 1973.
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The corpsmen abstraclted the operative notes. AllL the inftormation was sent pack
and key punched onto 1BM cards at the Naval Hospital, Bethesda.

In the majority oi cases we were able to establish wounding agent by the
history. If this was not possible, the Navy bBrplosive Ordnance Disposal Team

would identity tragments and shrawnel removed Lrom the casualty.,

buraing the peried ot the study, there were 2,600 casualties treated at the
tacility bul only 2,021 of these were allied casualties. The remainder were
elither VietnameSe, Koreans, or POWs and were not included in the study tor a
varlety of reasons, There were 59 deaths in the casualty group tor a deatn rate
ol 2.92 jercent, In the salvaygeable population we had 4 deaths, Seventeen
Lndividuals were declared nonsalvageable at the time of thelr admission to the
nospital.

The wounding agent accounting tor most casualties was artillery 1ncluding
mortars; gunshot wounas were second, some of which were multiple. Weunas due to
vooby traps were third.

Figure 1 1llustrates tne distiuct relationshi:, between type ot wounding

agent  and auration ot duty 1n KSVN., The curve de:.cribing the casualty load

WOUNDING AGENT vs COMBAT EXPERIENCE
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caused by mines d4nd booby Lraps shows g signlliicant peak during the tirst month.
These dabta seen to indicate the presence of a learnlng curve, insofar as beiny

wounded by mines and booby traps is concerned.
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{' Figure 2 relatea Lhe evacuation time to the severity ot the wound. Major
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Mines and booby trap injuries generally required more blood. This is
particularly evident when the total blood requirement exceeds seven or elght
units. The blood requirements tor casualties trom artillery and gyunsnot
injuries are similar.

Figure 4 demonstrates the velationship ot wouna site and hosplital stay.
Asilde trom extremity wounds which have a peak incldence alt two days, the rate of

discharge tor various types ot wounas 1s not changed durlng the study interval,

]
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Figure 4 - wound Site vs Time From Admission to bischarge

Consideration of location of the wound and its relationship to mortality 1is
presentea in Tabie 1. The type of wound willi indicate the specialists required
tor medical care and suggest manpower needs. Approximatety ten percent of the
casualties had head wounds requiring a neurosury20or; elght percent had eye

wounds which reqguired an ophthaimoleglst.

liscussion

The ratio of wounded to killed trom World war I, world wavw 1I, and, the
Korean war 1is amazingly constant. The wounged,skilled ratio Lor world war 1,
world war II, and fForea f{average of all) 1is about three to one, but in Vietnam
1t was almost sceven Lo one, 1 think this change 1is the resvlt of helicopter
evacLation oi casvalties. The improvement 1in the method of transphrtation
allows casualuies to arrive at the delkinlitive cave centers scon atter they have

haen wounded,




Table 1

DEATH vs WOUNDS
Penetrating hHead, Thorax, and Abdomen
458 (22.7%) ol 2,021 Casualtles

No. ot $ of Total No. ot g of Category
site(s) Casualties - Casualties Dead Dead
HEAD (Total) 199 9.8 36 18.1
Alone 178 8.8 27 15.2
THORAX (Total) 117 5.8 12 10.3
Alone 7 3.6 3 4.2
with Head 7 0.3 3 42.9
ABDOMEN (Total) 201 9.9 19 9.5
Alone 150 7.4 7 4.7
with Head 13 0.6 6 46.1
with Thorax 37 1.8 6 16.2
__With Head and Thorax 1 0-1 0 -

N.B. Only seven deaths resulted trom wounds not included in above categories.

In a breakdown ot wounds, there 1s an ailmost identical number ot wounds of
tne abdomen (which 1s a tailrly large anatomical area) and wounds ot the head
(much smaltler anatomical area). The same observation applies to wounds of the
chest as compared Lo wounds of the nedd. This sugygests tnat body &rmour was
more etiective at protecting tne individual than were the helmets. There ap-
pears to be & substantial need for improvemsnt in the mechanics of protecting
incgividuaLtrs ftrom head wounas. The 1mportance ot this tact is emphasized when
one considers that ot 59 total deatns in the study, 36 had only head wounds. It
the patients with head injuries are removed from the mortality statistics, only
22 remailn.

The lack ot triage in the field was disturbing. It seemeq, at times, that
patients who had a minor wound were moved to the hospital with about the same
Lrequency or time interval as patients who had major wounds.

It should pe pointed out that this study would not have been possible were
1t not for a team of hospital corpsmen whose only responsibility was to collect
¢data, This 1ntormation was-~for the wmost part--unavailable on medical records.
Medlcal records 1in a combat situvation such as this were very pragmatlc, briet,
working documents,. sSuch 1ntormation as detalled descriptions ot wounds, transit

times, and speclilc woundiing aygenls were simply not recordea,

86




/]

k.

Past contlicts producing substantial numbers of American casualties have
pecn spaced 1n such a manner that those medlcal personnel treating or studylng
the casualties nave either left military service or have been elevated to wosi-
tions with more administrative responsipilitics by the time the next contllct
occurs, Thus, Lhe documentation of the management ot battle casualties varies
with each cdntilct, maklnyg comparisens dirnficult,

Eftorts such as thls conterence should encourage a contipuity of interest
and involvement, making future 1nvestigatlilons more expeditious and 1increasing

the ease with which cross service cooperation could be employed.
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The Role ot the Battle Casually Dbatabase in the
bDevelopunent of I'ME latient Care lnformation Manayement
Arden W. Forrey, Ph.D.

Harborview Medlical Center

seattle, wWashington

As you have heard rrom Dr. garrick, the origin ot the garrick-Carey dataset
was the result ot a desire to learn more about what care was actually beiny
given 1n the tield and speclitlcally what kinds ot injuries were seen at gsa,
bDanany. You have heard about the extreme eftort which was required to extract a
reasonabiy complete research database fLrom clinical records that were kept

there. This sample was representative ot ¢ombat records in general up to Lhat

time, As most of you are aware, the completeness and organlzation of any

emergency medlcal record 1s @ major problem because of the setting., Missing
data and ftragmentation of the record are endemic components of most current
emeryency medlcal facilities, a tact that can be veritied by the experience of
the Seattle Medlc One Organization.

Biiorts to suvlve ol Lhis problem must be directed at pboth the registries
willch we use to collect data and to study patterns and methods of care and at
the patlient record which 1s used to manayge the conduct ot that care. 1t the
dala are present 1n the record 1n a well-organized tashion ana reasonaply
complete, the rescarch database willl lLlkewise be complete and accessible. What
we have attempted to do so tar 1s to restructure the Garrick-Carey data into a
torm tnat provides potential tor long-term tollow-up and e¢nables looking at
eventual outcomes. ‘Transiating the battle casualty data can help to bulld an
Ful prototype patienl care 1ntormation system and a clvilian trauma regisLry and
to structure & new battle casualty record that retlects the structure oL the
ortylnal care record, The vattle casualty record then contalns elements that
avre clearly related to those willch civilian trauma centers and protessional
yroups are using tou describe care in U 11 taclllitiles. Obviously, tnis is just
one cycle 1n the retinement process which will bring all ot the 1lmportant
tactors into a common trauma register. For good reasons the original data dJid

not contaln lntormatlon abour prehospltal care—--only how lonyg it took to get to
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NSA, Dananyg. we have identitied the most usetiul dgata e¢lements to be incliuded
and have structured them reasonably, using sofltware tools tinat have ygenerality,
transportablility, and commonality with another Federal health care agency--the
Veterans Adwminlstration.

This commonality is lmportant because not only oo we want ftollow-up retvo-
spective data on pattle casualties 1n the garrick-Carey dataset, but we want
tuture compatibirlity with the V.A. system. Not only 1s the V.A. the tollow-up
agency for military personnel after actlve duty or tull military careers, but,
as all ot you are surely aware, 1t 1is the 1mmediate back-up agency tor cne
milltary iiela medlcal system in tne event ot a c¢ombat contingency. SO a great
deal ot tnought and ettort has gone 1into ensuring tne "conceptual inteyrity" ot
the two systems. The sottware tools originaten ir the V.A,, but they have been
applied to the tield patient care management problem first and then to the
regyistries (civilian and military) which will be the repositories of elenents
trom the patient care record., {The siamplitied logical structures of a proposed
FMF patient record, the V.A. patient record, the Garrick-Carey Battle Casualty
record, and the clvilian trauma record depicting the parallel logical organiza-
tions, are shown 1n 7Tables [-4.] Detalled documentation witli pe available in
the working sessions,

There are a number ot problems that this effort has highlighted. First and
toremost. 1s the uruency in agreeinyg on a general loygylcal organization ot the
patient record., That Is the vital question. If it 1s not solved, the situation
wilil De anatloygous to a testering wound. 1 have ltong advocated getting to the
neart OL TS matter using voiuntary consensus panels sponsorea at i1east vy tne
participating kederal health care agencies. in the absence oL such paneis, we
fiave gone atead using the V.A. loglcal structure as a basic tramework tor the
combat casualty recora because 1t has the ability to iost a unitied ampulatory/
1npatlent data model that will not only accommodate the needs of combat casualty
and general traura care but be compatible with a record supporting fixed de-
tinitive care tacllities., other approaches exist and upon scrutiny are tound to
carry out the same yeneral lunctions, but they do not provide the commonality
needed 1n support ot tne continuum ot care. The same loylc, and indeed the same
application soltware, cannot be applied to any level ecnhelon facility in the

conlinuum using these other approaches. Also, they are not directly related to
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Lhe  wulldv Cuouwally Fuculu.  The yuestion of the best logical structure tor the
patient record remalns to be answered dgefinitively and gulickly by consensus.

11 we get on track with a common patient record structure, then the issuz
which must be addressed 1s common lexicons, or dictlonaries ot terms, tor the
various data elements. TRIMLS has been wrestling with this problem and is aware
ot our needs. Protessional consensus must be sought. OUne major example 1s to
agree on the lexicon of terms needed to describe traumatic injury, both gener-
ally and speciftically for use 1n a variety ot settings and tor humerous pur-
POSES . No s1nygle consistent set of terms exlsts to allow us simply, directly.,
and conststently to describe 1njurles 1in the detall needed tor care management
and at the same tie use these terms tor categorizing patients tor analysis and
research. The problem lies 1n the limited perspectives of the Lramers of cur-—
rent standard lexicons. brs. Champilon and Sacco have done battle with this
1ssue, as have we, but more protessional groups must be brought together and a
consensus attained. lhe lack ot a common, consistent but extensible lexicon of
data elements was a major problem 1n designing the original battle casualty
study, and Lrs. sarrick ana <arey made decisions as best they could. we are
glad tney Jdid, or wWe wWould nct have thesce gdata! We can and must de better trom
here on.

lt 1s too soon to report on what the data will show, but Drs. Garrick and
Carey dld give us an overview 1n LY72. Ffurther analyses will include an addi-
tional b5,UUU-b,0UU medlcal records trom the dnpatient Latabase at NHRC ftor about
1,500 ot the database subjects. br. McCaughey wi1ll tell us more about this
tlle. These cases will have a common context and will show how the attributes
oL Lhiese subseyuaent cavrc cpisodes relate to those regerded b
Carey. An even grealer challenge will occur when we try to include records ftrom
the V.A, Patient Treatment I'i1le to develop a plcture of long-term outcome.

Another use ot the patient records in the Garvick-Carey dataset will be to
try to formulate case studies tor dilterent types of trauma and to develop a
method tor presenting these cases to student medical otticers in terms ot "loads
ot 1hcomlng wounded. Ihis would allow students to learn clinical judygment

processes Lor rank orderinyg priorities and readjusting thesc priorities when

clroecumstances unexpectedly change. again, we have Dr. Garrick to thank tor




advocating these ldeas. 1t 1s our intention to make ainguiry into the database
as convenlent as possible tor the surgeons who will be browsing through it to
bullda such teachlng sceharios. Moreover, we must begin thinking in terms of how
to usc the FME casualty care intormation system management tools in this teach-
1Ny Process. In other words, we must learn how to do things that we would not
have concelved ofb doing it we had only a stubby pencil! Thinking abcut thnis
education process must begln now while we are still experimenting with the
prototypes. Lile Cycle Management documents tell us that we should be dgoing
this, but we have to be more vigorous than the phleygmatic wording that emerges
trom such dgocuments. atter all, this 1s a medical tool that we are bullding to
help all ot us help our shipmates. 1t we do 1t well, when "“pusi comes to shove™”
we willl be dble to cope. vur hope 1s that the new torm of the database will
glve us help in the education ot Hospital Corpsmen and all of the professicnal
wedlcal dand dental speclalties that will have a role 1n lts use.

1l have given you a briet overview ot what the role ot the Garrick-Carey
gatabase can be in acting as a torcilnyg tunctlion in the development of a powertul
new tool tor health c¢are in the FME and eventually the jolnt services. The
vislon ot Lrs. Garrick and cvarey has brought uy this tar, but 1 would like to
call attention to the many indlviduals who have helped the project along,
certainly not the least of whom 1s Lr. Ralph ®Kegua who nurtured the data tapes
wihen they were onh the verge or extinction andg proviged them to us as th  Lu0°nix

risen trom the ashes to ald 1n the evolution of an ettective tleld intormation

netntagement tool tor those now in the operating torces and those . Lo o« i)




Table L
Proposed KMl Patient Record
Name, 1dentitying data
Demographile data
M1)litary Status data

Resildence data

Admisslon date-time (Multiple)
Admission data
Patient stay data
Transter/dlisposition data
Patient classiftication data
Patient status/proygnosis data
lnjury time/description data
Field and emerygency medical treatment data
LV data
Vital signs data
Medlcatlon data
Lap and diragnoslic data
Urders
Probliem list
Uperative procedures
1Therapies
Nursing care plans

Nursing/progress notes




. Y.

Mame, 1dentitying data
Lemographlc data
tligibrlity

kesidgence data
Benerficlary data
Medications

Physical btxams

Admission date-~time (Multiple)
Admlssion data
Patient stay data

lranster/disposition data

V.

A,

lable «

Patient Record
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. 1able 3
" pattie Casually Kecord
Name, ldentityling data
I Lemograpnic data
8 AdMLISS100 date~time
. Circumstances ob 1njury data
| Admitting/alsposition
o injury description/prehospital care
- Kesuscltallve vadle
l Vital s1 s
iV dgata
Lap data
Chest tubes
& Operative procedures
g Head and neck injury data
) Liver injury/treatment data
Abdomen 1njury/treatmert data
lt: bxtremicles injurv/treatment data
bxtremities ampttated )
Artery 1njury/treatment data .:5
3 Fractures/treatment data .
Joints i1njury/treatment data ‘§
3
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lTable 4
Trauma kKeglstry kecord

wvdame, raentilylng daqata
pemoyrapnlc gata
Agmlssion vate—-time (Multiple)

Clrcumstances oL injury

Admlssion to kK, hospital admitting
F Costs ol care

Patient condition at scene, 1njury, enroute care

Prehospital care/transport S
Vital s1iygns

LV qata

LR injury assessment/treatment

Lab/x-ray, dlagnostlc procedures

vperative procedures

Complications

vutcome data




patabases 1or aAnalyses ol Cowmbiat-kelated lonjurles,
Dlsedses, anug bisorders
CLUK Brian 6. delCaughey, MC, ULN
Naval dHealth Research Center

San biego, Calitornia

inreve databases will be used to establish the incidence, management, and
outcome ot various combat-related diseases ana disorders.

A gatapase ceslygned to study battle rileldg casualties and thelr surgical
manayement. was established by Lrs. Garrick ara Carey at the 70U-bed Naval
Lupport activaity hospital, banang, VYietnam, 1n 1Yoy, Lata were collected
between January and June LYot on 4, 0VU casualties, 2,021 ¢obf which were allied.
The vatabase has extensive 1intormation about the evenls prior to admission at
Lanang as well as surgical manayement oif the patient. Included are the follow-
1ng: months on duty in Vietunam terrain where th? 1njury occurred, type ot agent
causing the woung, aesc¢ription of the injury, cays on operation vrior to the
Ccaslalty, agmisslion hematocrit, unlts of blood used at the end ot the initial
surgery, type o©of anestnesla used, and admlnistrative disposition. lnitial
analysis ot these data were completed 1n 1Y/3, ang the results were puplisheq in
the "Keport of the Bureau ot Medicine and bdurgery Battle Casualty Meeting,"
eulted by CAPL Richard L. bernstine, MC, USN, 1Y73.

Lt 1s planned that this report will be thoroughly reviewed, and turther
analyses will be conaucted on unexplorea areas ot the database. Additionally
intormation obtained trom the Naval tealth Kesearch Center computerized medical
and service history tijes will enable turther analyses oif individuals' health
status atter leaving Vietnam. In cases where thils intormation 13 tound, severai
tactors will be stualed, such as location, date, length ot stay, and dlaygnoses
at subsegueat tospltallzations; medical and physical evaluation board actions;
and uate ot ana reason tor separation irom service. ‘lThe possibility of obtain-
ing additionai ftollow-up data trom the Veterans Adminlstration will also be
explored.

Aprother study will examline the incidence and course ob battle 1injuries,

psyehlatric vonditions, ana other diseases and disorders during the Vietnram era.
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inls 1nvestlgation covers all hospatalizations tor Marine Corps pelrsonnel and
selected cateygories obf ndaval personnel (e.y., hospltal corpsmen and construction
speclaltles) during the period ot l¥eb to 1y7.. Luring thi: time there were
approximately o¥l,b>4 hospltal admissions of all types. Ul the approximalely
151,000 Marines 1in the aatavase, d1,U00 servea in Vietnam. The 70,UU00 thuat aqid
not serve 1n Vietnam will scrve as a control grouy; Analyses willl De conducted
L0 determlng lhcldence rates tor battle injuries, nonbattle 1njuries, discases,
and mental alsorders ang to aetermine the relative risks amony the various cate-
gories ol personnel. 1hils retrospective study will provide a pasls tor estimat-=
1ny casualty rates (battle- and nonbattle-related) under combat c¢onditions,
evaluating the relatlve lmportance oi a number ol risk tactors dand determinlng
the conseguences ©L dlsease O 1njury in terms ot lost time or aturition and
subsequent health and pertormance. The study also will contribute to 1mproved
casualty data collecticen and management.

The tinal database Lo be usSea 1n this series will be one that Locuses
specitically on psychiatric dilsorders. 1t will be generated trom two sources:
case consultations trom Vietnam era psychiatrists and medical records trom the
Naval health Research Center computerized 1npatient aatabase. The case consul-
Ltations were recorded by psyciilatrisis wilo were stationed 1n Vietnam ©or on
hospital shlps ort 1ts coust. They will provide demoygraphic intormation as well
as rs=ascns tor the consultation, mental status, treatment, and disposition. ‘lhe
medical and service recora 1ntormation trom the NHRC computerized tiles willd
provide an opportunity tor lonyg—term rollow-up. Included will be such variables
as time, location, length or stay, and Jl1agnoses at the time ot hospitalization;
agiagnoses &t the time of medical or physical evaluation board actions; and date

o

and cause ot separatiovtl.
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Simulating Medical Treatment anga bvacuation

ol Combat Casualtiles with the NaMbd Model®

Faul B. Richaruas
U.S. Naval Research Laboratory

wasihlington, L.C.

The model NAMLS (Naval amphibilous Medilcal tvacuation sSimulation) was
developed to provide a computational tool ifor ditterent medical treatment and
evacuation systems which coula be used in rfuture amphiblous operations. ‘the
model demonstrates the sensitlvity of various evacuatlon systems to the avail-
able resources ond tollows the Llow of each patient through the entire evacu-
ation c¢hain which consists ot land-based and sea-based support tacilities or
compinations ot both. 1t accepts any specitled casualty admission rates and is
deslgned to demonstrate the etftect ot the interdependencies amonyg the elements
ot the system: (l) casualty receiving tacilities, (<) venicles used, (3) logis-
tics, (4) medical technology, (3) command <¢ontrol and communications, and (o)
tactical concepts and reguirements. The model produces a considerable amount ot

output data ana does not requlire hlstorical data.

Ynis presentation was not planned tor the MMV Conterence but bLr. Kichards was
1nvlited to discuss the NAMES model when 1ts applicability to Marine Corps combat
casualty care was recognized. This paper includes a major portion ot the ma-
terial presented by bLr. Richards at the FMF Conterence. ‘he paper was reprinted
trom the Proceedings ot the NATU Conterence on System bSclence in Health Care,
kParis, July 1970, with minor revisions. ‘Tthe development of the NAMbLb model was
supported in part by the U.S5. Nayy Bureau ot Medicine and Surgery, the Naval
Medical Research and Levelopment Command, the Oftice of Naval Kesearch, and the
Ubktice of the Assistant Secretary ot betense tcr Health and Environment. The
use or the NAMES model tor simulating and testing medical support concepts tor
the Fleet mMarine rorce 1s discussed turther in the publication "Predicting the
bttectiveness ot Concepts tor FPFuture Marine Corps Medilcal Support bdystems:
Preliminary Report" py J. R. Fletcner and P. B. KRicnhards, NKL Memorandum Keport

4711, Naval Research Laberatoiry, wWashington, L.C. 1981,
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This paper describes the operation, Lhe anpuls, and the outputs ol the
model and presents a simulation of an evacuation system 1n detail. 1t also
dlscusses the output varilables obtailned trom several comparison simulations.

wveneral Lescraiption ot the NaMbS Model

The NAMES model 1s capable of simulating various c¢ontigurations ot the
basic amphibious medical treatment and evacuation chaln illustrated in Figure 1.
tasualty recelving tacllities may be added or removed (completely, it desired)
al any ol the tacility levels or echelons, and aaditional levels may also be in-
sertec 1nto the model. As cach patient enters the system, he is classitied

cecording to the nature and severity of his wounds or illness, py assigning him
to one ot 75 palient classes. The 75 classes were actined by the Uds. Army
Academy ot Health sScilences and correspond to diagnostic codes detined i1n the
U.s. bepartment of betense Disease and lnjury Codes. These patient classes en-
compass those wounded 1n action (wWla's) as well as diseased and non-battle

injury (bLiBl) patients and also include outpatients as well as inpatients.
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In the NaAMLbs model, cach 1npatient, or admisslon patient, enters the chain
4L Lhe megle or corpsman level. Uutpatieonts are alloweqg to enter at all levels.
The class to which a patient 1s assilgned determines, to a large extent, his tlow
through the evacuation chaln and hls processing at ecach tacillity that he enters.
Lach 1npatilent's class determlines to which of three priorities ne will be as-
signed:  Priority 1, 'urgent,' indilcates that the paticent 15 in critilcal condi-
tion ang must receive the most expeditilous attention in ordaer to save his lite;
Priority <, 'imuedlate,' 1nelcates that the pactient's condition 1s very scerious
and he must be treated wilitnout delay; Priovity 3, ‘routine,' 1ndgicates that
those patlent 1s Serlous Chouyit Lo ragulre admlssion to the medical system, but
reguilres no special attention to itreat his c¢onaition. uvutpatients are assigned
Priority 4, which 1ndicates that these patients may wait tor treatment until
there are no other patients at a higher priority requiring commitment medical
personnel of (treater) resources. kEach patlient’s class also indicates whiether
he occuplies a litter or ambulatory statuy, and assigns to the patient an ordered
seygience ot meaical treatments, callea work units, which the patilent must re-
celve betore he can convalesce ang return to auty. For each patient, certain
WOork untits may be 1dentllled as critica:. work units ... that any delay in
completing them will cause death or prolonged c¢onvalescent time because ot
complications. some patlent classes, mMOre serious than others, are assigned
threshold times tor inltiating treatment at the medic level. 1: treatment 1is
delayed beyonda thesc speciltied times, the patient dies. These c¢ritical times
assoclated witn the varicus patient classes determine the mortality rate within
the NAMLS nodel ana allow the user ot the model to observe the resources and
parameters ot the evacuation system which attect the mortality rate. The NAMES
model was lintended to demounstrate the impact of new medical technigues and ad-
vanced medlcal training, in addition to technological improvements in transpor-
tation, health care ftacilities, loglstics, ana command control. Tests conducted
wilth the model indicate that the mortality rate 1s quite sensitive to the selec-
tion ot a patient's sequence of requlired work units and the allowable delay
times tor the patient to receive his critical work units.

At the medic level; all patiencs undergo trilage and receive first aid on a

tirst-in~tirst-out basis. Inpatients who survive this 1initial treatment are
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thien cvacuatea Lo thoe reat tor turther treatment; outpatlents ate rcetutned to
duly . At all tacilities except at the medlce level, patients are treated on a
priority kasis. alter undergolnyg trlage, cach patient recelves his sequence ot
WOLK unlits, proviaed gappropllate treaters are assigned.  lhe NAMLS mouel allows
tlexibllity 1n aesignating treaters by aentliying preterred and altetnate
treaters tor each workh unit. aAn expected treatment time 18 assoctatea with cach
treater's pertormance ot a particular work unit. 1t an appropriate treater 1s
not assigned to the tacility level, the patient 1s stabilizea and evacuated to
the rear. Utherwilse, the patlent continues to receive hls ordered seqguence ot
work units. It he survives his critical mortality work unit, he 1s then stabil-
1Zzed tor evacuation to the rear unless his prespecitied convalescent time,
tollowlng receipt ot all of his work units, 1s less than the evacuation policy
or holdlng policy which has been desilgnated ror his tracility. This proceaure 1s
not tollowed at the hospital (or egulvaientiy, a zasualty receiving ship), which
15 consigered to be the tinal tacility level 1n the c¢vacuation chain prior to
evacuation trom the combat zone. At the hospiltal, patients receilve all ol their
requlred work unlts betore belng evacuated. At a battalion aid staclon ana a
clearing station, however, each patlent's convalescent time, which 1s specitied
on his admission and may be extended 1t certaln work unlts Are not received in
time, is constaatl)y compared to the evacuation polilicy at hils particular tacil-
ity. 1t it shoutc e.ceed the evacuation policy at any time, he 1s stabilized
and evacuated to the reav, provided he has received his critical mortality work
unit.

1t a patien' is able to ruceive all ot his required work units, and it his
convalescent time aoes not excead the evacuation policy at his tacility, he will
enter a convalescent ward and return to duty ftrom that tacility 1t the convales-
cent bed capacilty 1s sutriclient. UiLherwise, he will be stabillized and evacuated
turther to the rear. ‘lwo ot the tactors which cause a patlent to be evacuated
(treaters and bed capaclty) ale measures o9f the resources ot the evacuation
chain; the third (evacuation policy) 1s a comrand policy.

The order 1n whilch these lactors enter a patilent's processing within the
NAMES model 1s considered tc be logical--it necessary treaters are not assigned,

the patient must yo vlsewhere tor treatment; once hls critical work units are
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recelved anda he can be moved sately, he should be cevacuated as syon as possihbile
1L 1t 1% ADOwn that he must be evacuated eayways: tinally, 1t hls Ltaciiivty has
enough convalescent beds allocated, and 1t his convalescent time talls within
the evacuation pollcy oL the tacility, he should be retalned at thils tacility
and retutrned Lo duly, and not evacuated tutrther to the redgt.

The NAMES wmodel 1s "duriven’ by various patawelevs, or rbputs, which de-
SO lbe the resounrces andg the operational envivonment ot the medical evacuatilon
systen. These 1apuls consist ol operational {(tactical) ainputs, such as the
spacling ot tacilities, the pumber and arrival rate ot casualtles, aml distri-
bution ol patients amonyg patient classes; puysical gesources, 1ncludinyg the
numbaers of  casualty recelving tacllities ana evacuation venhilcles, the numbers
and types ot medical personnel (treaters) assigned, tiie convalescent bed
capacity, ana the capacity ana speed ol evacuation vehiloles; medical technology
1nputs, such as patient class descriptions, priorities, ambulatory or litter
status, requireu wosKk units, preterred and alternate treaters and tLreatment
times, allowable delay times, convalescent times, stabllizacron times and
¢vacuation threshold times; ana command and control inputs, which 1nclude the
evacuation policy tor ecach tacility, the patient entry racility tollowlng
evacuatlon trom the medle, and the number Of nonurgent casualtles that trlggers
a reguest Lor an evacuation vehicle.

The nAMbbS model ¢omputes and prints dailly and cumulative statistics, at the
ena ot each simulatea gay. These output aata provide the model user with a
quantitative method ot observing varlious measures ¢t the elrectiveness ot
speclllc medlcal evacuationh systens. This permits the relative compaclson ot
dilterent evacuation systems and also showg (he sensitivicy 0L an evacuation
system to Lthe various desigh parameters or inputs., The output data 1ncluae
measures oL patlent disposit.uvas, sucis as the numbetr wWho die, wWho returan to
duty, who are evacuated, and who Yremaln at cach tacility, together with patient
location a4t time ol gealh=-in treatment, treatment gueue or ¢evacuation guoue ot
a tacility, or 1n transit trom one racllity to another taciliity; lost tlme aue
Lo 1njurles ang 1llness, including time spent 1In the system by those who ave

returiezd to guty, time spent 1n treatment and evacuvation queues, the number ot

patlents whose convalescent time 1S 1ncreased, convalescent time assoclated with
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patilents who onter convalescent bedgs oL who are evacudted, ana the

numbutr  Ct

pat rents eovecuatea trom the operational area because thell convalesgent tines

vxceoed the cvacudllon policy, or because ot the shortage ot convalescent beas;

rosoul e uttrllzation, 1ncludling convdlescent beag occupancy at cvach tacility andg

the uttilization oL evacudatl Lon vehilcles: ang resource reyultrenents, such

valuscent beds, stabilllzation Leds, and ecvacuation velilcles.

NAMES Movel application

7o 1llustrate the applicability ot the NAMES modgel, siIx ditterent

evacuatlion systems wWere simulated using the model. ln ecach simulation,

as Lon-

medical

all but

one or two ot the input paramcters were held coastant, 1n order to observe the

eltect ot changling specillc deslgn parameters.  The parameters that were varied

1nciugeu the evacuation poilcy, the number ot surglcal teams at the

hospital,

the number ot convalescent beds at the huspaital, anda the number of ambulances

located at the battalion aida stations. Two aduirtional evacuation systems were

simulatea=-~one 1n which there were no ¢learing stations, and one in which all

Nellcopters welke replaced by ambulances.

The mealcal evacuation system simulation used as the baseline tor
tive analysls was deslghed to support a Marine Corps combat divasiorn
actudal battle casualtlies recorded during the Chosin Keservolr Campalign
1in lyuU. aAll s1x swmulations used the same battle casualty data, which
over 3,000 admisslon patients during a 1ly-ygay combat period. in

approximately 15V outpatient casualtles entercd the system each day.

conpara-
ang used
1n horea

totalled

addition,

ln the

base-line simulation, 36V medics supported the combat torces in the battle zone

(see Figure L), Ihese medles were unitormly distributed along the Fhbea; ten

were assigned to each or 36 evacuation terminals, or landing zonhes. tach

landing z92ie was llnked to the hospltal via an intermediate BAS and Us. There

were nlne Bas's, three C5's ana one hospital; the hospital supported th2 three

Co's, each Co supported three BAd's: and one each BAS supportedg rour

zonus. lhe pase-line simulation contalned no casualty recelvie; shaps,

basejine simulacion each U had oV convalescent beas, the hospital hau

none was allocated to the medic or Bab level: two suryglcal teams were

to each Cb ana also to the hoswcital, with none at the medlc or bBAb le
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ambulances Were asslgned to the hospltal, three to cach Us, one to cach Badb, and
none at the medice level; 1o helticopters were assigned Lo the medevaoe pool; ana
tinally, the evacuatlion policy 1n torce at the hospltal was 1Y dgays, at cach b
Lhioe days, ahd was Zero days at the medrc ana sas levels. These 1nputs were
Valled gutlng Lhe S1x compatlisons slmdlatiens.  Jther inputs, which describe the
patient classes, the wolh unils, pretlerredg ang alternate treaters, ana agelay
times, are descilbea 1n detall 1n the NAMLL model program gaocumentation.

Ihe three principal measures ot patilent dispositions—-the number returned
Lo auty (rKlb), the number evacuatea (BVal), ana the number who died throughout
the 1o-gay combat poeriodg--are listed in Table 1 tor the six comparison simula-
tions. A one woula eoxpect, the mortallty rate drops when the number of sur-

geons at the nospltal increases (dlmulation <) and risces when the helicopters

rRTL
RTD subse- LVaC Lied
through quent K1lD through through
Lomparlison simulations day 1b to day 15 total day 15 day 1b
L. Base line DU.b¥ 3.4% 54.0% 41.4% 4, 0%
4, Base lline with «4UU beds and
b surygeons at hospital bo. Y% b.3% 6. 1% 35, 0% L.y%
3. Sirmultation £ with 45 gay
cvacuation policy at hospiltal 51.2% 7.4% S¥.4% 39, .4 L.y
4. Base line with helicopters
replacea by ambulances Slelw J.4% 4. 3% JL. Y% .48
5. Base line with no clearing
stations d4d.3% 3.2% 47.5% 47.8% 4.1%
0. Base line wlth 3 ampbulances at
eaciy battalion ald station 51.0U% 3.1% Hd.oly 41.8% 3.5%

labte l. Patient dispositions, expressed as percentayges of total number ot
casualties enterinyg system through l5-day combat period
are replaced by slower greuna ambulances (simulation 4). lncreasing the number
vl hospital beus (sSimulation <) 1lncreases the number returned to duty (RTL) and
dgecreases the number evacuated trom the system (LVAC), but this improvement over
the base-line simulation (Simulation 1) diminishes when the hospital evacuation
policy is lengthenea (Simulallon 3). The reason tor this is that the hospital

convalescent beys were tully occupled by the ena ot the seconua day ot cowbat, so
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that turther admlssions hau to wait tor vacancies to occur. The longer evacgua-
tion policy ot simulation 3 reduce=d the rate at which vacanciles occurred, thereby
denyilng admisslon to more casualties, torcing them to be evacuated trom the
combat zone. WUnce they lett the combat zone, they could not be returned to duty.
bimulation 5 shows the importance of the convalescent beds at the clearing sta-
tions. Wwhen the 1y¥V convalescent beds allocated to the tnree clearing stations
were removed, casualties who would otherwise have returned to duty trom the
clearing stations were torced to yo to the hospiltal. since that tacility was
already ftilled to capacity,. these casualtles had to be evacuated trom the combat
zonc.

Figure 2 shows how the NAMES model can be used to study the combined ettect

ot the evacuation policy ang convalescent bed capacity on the convalescent bed
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Figure 2, Daseline simulation of convalescent bed

requirements, capacity and occupancy.
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occgupancy, which 15 a measure of the number ol petients to be returned to duty.
To determine cunvalescent bed reguirements, the NAMES model records the nunber ot
patients who, upon receipt ot all of thelr required work unlits, have convalescent
times which do not exceed the evacuation policy at thelr tacility. All of these
patients will be allowed (by the evacuation polilcy) to recuperate at their tacil-
1ty and subseyuently return to auty provided the pe¢ capacity 1s sutticient.
Consequently these patients establish the bed requirements at the ftacility.
Clearly the convalescent bed occupancy cannot exceed either the convalescent bed
capacity or the convalescent ped requirements. ‘These last two tactors are inde-
pendent ot each other. 'The upper curves ot Figure 2 show that in the base-line
simulation, the hospital convalescent bea reguirements gilctatea by the lb-day
evacuation policy overtake the <¢UU bed capacity prior to the second day ot
combat . The only way to 1ncrease the bed occupancy 15 to increase the bed ca-
paclty. bven 1t that c¢annot be done, however, a shorter evacuation policy would
have the eftect of returning more patients to duty, because it would result in a
higher turnover rate 1n the convalescent ward. vy contrast, the lower curves ot
Figure < show that the combilned l8U-bed capacity at the three clearing statiovns
exceeds the requlrenents i1mposed by the J-day evacuation policy. in this
situation, a longer cvacuation policy would make more eifticlient use of the bed
capacity.

The present discussion demonstrates that the model 1s an effective {and
inexpensive) devlice for planning and studyling combat zone medical care systems
together with the regulrements those systems impose on supporting medical,

transportation, and loglstics tacilities.
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Uental Care tor Combat Casualties
LCUR Mark C. bLiehl}, DU, USN
Naval Dental Rescarch lnstitute

Great Lakes, lllinoils

The principal role oL dental service to the tield torce 1s to contribute
toward enhanced operational readiness. the objective ot this service is to
prevent dental emergencles in the tield and to eftectively treat those which do
occur s$o that the patient can pe rapidly returaed to duty in the tield. Thus,
the primary emphasis of dental service is' the reduction ot noncombat dental
casualties. bfrorts in the area are typically a garrison tunction and cannot be
considered as combat casualty treatment or combat dentistry.

Iln the scenario under consideration, treatment of maxillo-tacial wounds is
the primary tocus ot combat dentistry. lntormation needs tor ettective manaye-
nent or the maxillo-tacial casualty appear to be well met by the projected auto-
matea casualty medlcal reccra and its data structure. From tlhe oral surgical
viewpolint, there is a need to record dosayges ftor all adminlstered medications:,
especlally local anesthetics., There 1s also the need to provide tor epine-
phrine/vasoconstrictor-contalning local anesthetics.

The combat casualty intormation system must pertorm well Across the spectrum
ot potentially chaotic events. Casualty treatment experlences revealed 1n this
conterence 1ndicate that simultaneous treatment of multiple casualties will be a
common event. Removal ot battle gear, clothing, and identity tags otten accom-
panles treatment of these casualties. ‘'There is potential ftor confusion of casu-—
alty 1identity in such events. Currently, the most convenient physical link
between the casualty ana the electronilc identity tag is by dental comparison.

Algorithms for matching dental attributes on both electronic records and
oral examlnations were developed several years aygo at the Naval lbental Research
Institute (l). More recently, simiiar approaches have been pertected Lty the aArmy
Ilnstitute of Dental Research (<}. An abbreviated dental record, containing
current dental data sutficient ftor these automated matching algorithms; would

reyulre approximately 4Uu charactsrs using binary data compression. This record
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could be Kept current through updating at garrison as dental treatwent or
wdentitication ob subsequent disease changes the dental status.

A proposed data layout tor the dental tield in the combat medical record is

as Lolliows:

1. 3¢ pusitions, eacu of 3 characters (90 bytes)
a. misslng tooth 1l bit
b. restorad surtaces 5 bits
C. regtoration material b bits
d. prosthevic replacement < Dits
e. diseased surtaces 5 bits
t. disease cha. restoration material o bits
d. prostitetic replacement Z bits
e. diseasedn surtaces 5 bits
1. dlsease characteristics 5 bits

4Ze current dental class 1 byte

3. reserved spagce 3 bytes

A wure aetallea dental record, suitable ftor routine garrison use, wouid reqguire
an adaitional <Z6WV4 characters. Also, use of a variaole length record with data-

base operation would alter data content and volume.

Keferences
1. Cohen, M.b., Schroeder, bL.C. and J.C., Ceclil, Computer-Assisted Forensic
ldentiticativn of Military Personnel. Military Medicine, l4y/Z2: 1b3-1b56,
tebruary 19805,
L. Lorton, L., Grover, P., Murray, b,. and W. Langley, Correlated lncidence ot
Restorataions: Yhe Use 1In ldentitication. lADR Abstract No. 1511. #March,
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bession A:  Prototype Sottwace Systems

William M. Pugh

lhe work yroup began with a review of aiternatives to the rield Medical
Card by LCLDKR Michael Congleton. There was general agreement that rthe existing
card 1s 1nadeguate, but a variety ot opinions were expressed about the best
method tor correcting the card's deficicncies. ln addifion, it was pointed out
that there are NATU agreements which specity that certain data are to be con-
tained on a medical card. 1t was 1lnaicated, however, that much ot the data
required by these agreements was not intormation needed tor casualty treatment
and, theretore, was one of the factors that limits the usetulness ot the present
card. 1t was noted that the Army apparently avoided this problem by not using a
Field Medical Card at all. Instead, the first place the aArmy would record
medical data on a casualty would be in the ambulance when the casualty was being
evacuated rearward, and 1in the ambulance a digital command terminal would be
available to record data electronically. However, the Marines state that they
do not plan to use vehicles at the torward edge of the battle area in the same
way that the Army 1s planning to do. As a result, it was telt that devices such
as a commanda termilinal may not be avallable and that the Marines should still
plan to have some type ot paper or hard-copy record ot the initial treatment.
Moreover, a hard-copy recorad provides a back-up system in the event of ALP fail-
ure or exposure to electro magnetic pulse. Because most of the discussion was
concerned more with the mode of data collection than with the specitic data that
were to be collected, 1t was noted that the approach that had been taken, where-
by the data needs tor each echelon of care were identified tirst and development
of the best method for capturing the required data was to be pertormed as a sep-
arate step, was very appropriate and should be continued. Finally, with respect
to developing a new manual Field Medical Card, it was suggested that the
problems resulting ftrom attempts to accommodate the NATU agreements cculd be
averted by changing the instructions that implement the ayreements.

The second toplc discussed concerned the automation ot sick call tunctions
in a tield environment. 1t was pointed out that in the Marine Corps, sick call

1s conducted at the Battalion Ald Station (BAs), but according to the systen
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design that had been discussed, the microprogessor Lor managlnyg medlcal 1ntor-
mation would be placed one echelon turther back--at the Medical Company. There-

tore, the primary processor would not be availlable tor sick call management. At

E this point the oplnion was expressed that sick call was ot tactical 1mporcance
and shoula pe automated it possible. 1t was suggested that one ot the hand-held fnﬁ
devices might be used i1n this capacity.

The above discugsion also served to highlight an inconsistency between

)
X
L
.fa

Marine Corps doctrine and the proposed system design. Accoraing to Marine Corps
doctrine, medical records are maintained at the BAS, and in the proposed system ;“:
the medical intormation management would be conducted at the Medical Company.

! lt was noted that it is technologically possiblile to produce duplicate tiles of ;
electronically stored data and thus medical records could be maintained both at
the BAS and the Medical Company. However, this concept was rejected because it
was telt that such a system would result in multiple versions ot the record tor
® a single patient--some Gt which might be current ana others out-of-date. 1o —
solve this problem, it was proposed that the ftield medical record be carried by
each individual as part ¢t the intormation on the electronic data tag. Then it

would not matter whether the Marine was at the BAS or at the Medical Company--

-

EY-

h1s medical record would be avallable. 4
1t the data tag is used to hold the entire tield medical record, then the e
storaye of intormation on ic must be carefully managed so that all the data

avalilable can be accommodated. Thus it was suggested that variable length

4
1

= records and modern database management techniques should be used it possible. = g
Then storage space would be occupied only by positive findings. For example., l
space wWould not be reserved for a sefies of shots that were not given, but a
l1st ot unlimited lenyth could be maintained on the shots that had been aamin- B
istered. The ensuiny discussion dealt with the capabilities ot the media being S
evaluated by the Army tor the soldier data tég and whether tnat device could

support advanced storage schemes. Those present who had used the medla stated

P that there should be no problem with storing data in any fashion dusired.

.6

Liscussion ot ditfterent methods ot data storage gave rise to guestlons :i;

regarding the vcompatibility among intormation systems. At this point a rep- ;
resentative Lrom NAVMASSU was asked to review the sShipboard Nontactical Auto- ::f

® [/
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mated Data Processing (SNAP) proygram so that the working group weould have a
specltic example oL anolier system with which a tield meuical system should
intertace. lhe SNAP review revealed that the overall program consists ot two
parallel ettorts—-5NAP-1 tor large ships and SNAP-11 tor the smaller ships iIn
the Navy. The tunctions presently pertormed by these systems 1nclude adminis-
tration, supply, tinancial, and mailntenance. Some medical tunctions are pex-
tormed by SNAP as part of the administrative module, but thils is only a minimal
ettort and oes not constitute a tull medical recordkeeping system. However,
the Mission Elements Need Statement (MENS) that has been approved tor SNAY does
contain the reguirement to develop shipboard medical tunctions. To satisty this
requirement, specitications must be documented ior the ftunctions to be per-
rormed. Then those specitications must pbe given to SNAY personnel and the
resource sponsor must be identitied. Theretore, the capability tor intertacing
5hNAP ana the combat casualty system can pe tacilitatea by developing ftunctional
specitications tor SNAP that include the need to interface with combat casualty
care.

With respect to developing intertaces between systems, 1t was noted that we
must not lose sight ot the ract that the first priority 1s tc develop a field
medical system ana interfacing with external systems could be considered a Phase
Iwo ettort. 1n the meant.ime, intertacing could be accomplished the same way
that 1t 1s presently done—--by sending hard-copy reports from one place to
another. Then, at a later time, electronic methods could be devised for passing
messages. Lt was suggested that system compatibility could be promoted if some
standards could be agreed upon. tor example, standardized coding schemes
already used by TKIM1S could be adopted tor all other medical intormation
systems. Ur, a common languaye could be used. Members of the working group
telt that standard coding conventions may be beneficial, but a common language
was not critical tor intertacing systems. Finally, 1t was suggested that it a
system gprototyping approach were adopted, then system compatibility would Le
assured. 1t was argued that prototyping might be preterred because prototyping
has a history ot producing workable systems in a timely fashion.

The ‘lrauma Score that had been described during the paper sesslons was

discussed briefly. Participants generally felt that the trauma Score had merit
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although they did admit it could be abused. 1L the score was used to dictate

actions and tuanctioned as the decision maker, then thatl would be an abuse ot the

index. However, it was agreed that the Trauma score could be a valuiablic tool 1n

the tield, c¢specially tor personnel with limited medical Lralnlng or «aperience.
Corpsmen could reter to the Trauma Score iIn the same manner they would use other

medical indlces and look to 1t tor guldance when more experlenced herp was not

avallable. Also, because the ‘lTrauma sScore does provide a method tor guantitying

the severity ol a casualty, 1t 1s ccasldered to have utiilty Lor casualty man-

zgement . Finally, 1t was noted that the Yrauma Score represents only one ot
many tunctilons that can be pertormed on the data that are gathered using a
milcroprecessor in the tield. Other functions that could be pertormea include

computer~airded diagnosls, medical regulaiing, personnel accounting, supply/re-

supply, and e} idemiology/teaching.

when the guestion of system security was raised, it was answered qQuickly.

lt was polntea out that any corpsman or physician who should have access to the

system could have an access ¢ode entered onto his own data tayg. Any authorized

pevson could gain access to the system, then, by simply turning it on and

inserting his own data tag into the reader.
The session concluded with the observation that no system can be deployed
into the tield unless the 1nput reguired by the user in the fileld is repaid with

output needed by the tield user.
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sesslon B Hardware gand bata Capture bDevices

Franklin R. dorkat, Ph.uo,

The technical work group was represented by those who 1nitiate care ol the
combat casualty at btchelon | and know the problems that would be taced by any
cgulpment tor medlical i1ntormation in this least controlled environment. There
were expelrts 1n the latest technology of computer devices who cculd assist in
the description ot the hardware capabilities. Finally, the Navy, A:my, and Alr
Force were represented by at least one person knowleadayeable in that particular
service's medlical intormation and hardware objectives. while all ot these
people had specitic statements to make relative to thelr expertise, what was
discussed and what i1s reported here represents opinion and not otticial policy.

The discussion tirst started by trying to ldentity at what level electronic
or automated recordkeeping cculd pe initiated. The harshness and the haste ot
the environment was the wain consideration dictating where any sophisticated
eguipment could be placed. 1t was noted that due to ditterent battle tactics,
no single lccation would serve tor all three services. The Army anticipates
terminals working with the meqgical record at the level of the battalion aid
station. They also plan to provide ambulances with comparable equipment.
According to Marine Corps . 2dical operations, major additions to the combat
medical record as well as the environment would not allow successtul use of
computers until Echelon 1l1il.

Power and equipment tallure were a major concerns. Wherever any system
would be located, duplicate systems anc power taillure protection would be re-=
guired as a back-up. 1his might mean duplication ot hardware but not neces-
sarily two parallel systems.

All three services participated in the debate on the appropriateness of
something like the Soldier bata Tlag tor use as a portable medical record. The
Al1r Force 1s just tinishing tests on the Dbatakey as a portable electronic
identltication device 1n Korea, so they are concerned with the same problems.
They are also looking at devices other than the batakey. Of the devices Known,
the consensus was that semlconductors on a plastic card ot the bank card style,
like that tested in the KRAPLUS project, was not durable enough. Lhe laser card

has a greater capacity than the largest Data Tag, but with the current techpeol-
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wyyer 1t 1s not rewtilteable. The laser card would be good tor archiving hiastor-
1cal recorus but not tor a combat casualty record. 1t was agreed upon that the
soldier bata Tag provided the reliability and capacity necessary tor a portable
modleal record tor casualty care.

As a reiteration ot relilabillity and capacity, we were fold that the pata
Tay could be encapsulated witih @ material which would survive 1n cilrcumstances
more severe than that in which the conventional doy tayg would survive. as Lor
capacilty, encoded casualty data was projlected to occupy less than 1U% or the
space of the tag currently under test by the Army.

Because ol the potential ot the tayg as a portable database, It was stressed
that 1ts use tor medical purposes was secondary. ‘the major application would be
tor personnel data, and thls presented some serious problems tor standardization
ot such a device throughout the military. Because ot ditterent organlzational
and lntormation needs, 1t would appear to be 1mpossible that all the lntormation
on the tay would be the same. Rather than having three devices, 1t was sugges-
tea that the mechanical and electrical design and intormation tormat be stand-
ardlzed, but that the data be allowed to rollow the requirements ot each ser-
vice. Communication ot data trom one service's Dbata Tag to another service's
computer system would be by sottware translators in the computer. This 1s a
somewhat contusing but important point. 1t means that an Army Soldier bata Tag,
tor instance, would tit and be electrically compatible with a Navy reader, but
that the location of the intormation and the Kinds of intormation on the Tay
woula not be the same as on a Navy Vata Tag. This means that only a single
readlng devlce would be needed, but that each service can decide what 1s on the
tag according to its needs.

lt was suggested and not objected to by those present that there be some
sort ot joint service aygreement on the mechanical, electrical, and intormation
tormat of a device like the Soldier bata Tag. This decision should be made 1n
the near tuture by some jolntly represented committee.

The work by the Army at Fort Benjamin Harrison is the most advanced to
date, dnd Lhe Leeling was that it would be reasonable to use that experience 1in

any combat casualty intormation system tor the FMF.
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Security ot the information was dlscussed brietly. with a bata Tag having
some computer powelr within 1t, a4 "smart card," sccurilty systems could be bullt
1nto the reading ob the daca. Security then becomes a problem ot program or
sottware deslgn with access levels anag 1ntormation controlled or erased by codes
trom outside.

li any hardware, elther card c¢r computer, 1s to be used by combat person-
nel, 1t shoulyg tirst be tested 1n a hospital to rdentity any potential problems.
1t shoulu also be continuously used so that 1t 1s not a new experience when
tirst encountered by a corpsman in the tield. 1t such a device 1y too expensive
when made tor fieldg use, 1t could perhaps be an 1tem that 1s usced while on
active guty, returned, and then issued again, or there might be aitterent ver-
sions, depending on the anticipated exposure, with a tull military specitication
device tor field use.

I'ne corpsmen present stressed that i1t any system tor automated recording
were LO be successtul, and it it were to be used at tchelon 111 or earlier, it
should not rely on Keyboard data entry. Other torms ot data entry were dis-
cussed, volce entry beinyg ot particular interest. A suggestlion was made that to
overcome the problems ot tralning the voice recognition eguipment to a particu-
iar corpswman, he couild carry a ditterent bata Tay which would not only ajilow him
access to the computer, but also carry ceding necessary to use his volce tor
gata entry.

Bar code reading was deemed acceptable tor short data strings as a reliable
and rapia input scheme even under adverse conditions.

lnput ot the timing ot an event was noted as important to the care ot the
casualty, but no solution was propssea that would work at the level ot kchelon

1, other than training the corpsman to Write down the time.
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bSession Ui Combat Yasualty bDatabases and 1rauma Care

tfrank ¢, warviand, Ph.u,

the Compat Casually Carce and batabases Work Group had as its objective the
determinaticon ot the 1ntorwatlon hecded to provide the bestl pussible medical
cary tor combat casualties 1n the Fleet Mavine torce (IFME).

Some 1ssues unresolved al previous conterences on this topic were discussed
1n depthe. Specltic data 1tems to be collected at each echelon level were
reviewed at this session, and rdécommendations were wage. The tollowlng are some

observations and the recommengations ot the Work Group.

L. General Ubservations

A. Future cowmbat scenarios are expected to ditter ftrom Vietnam with
respect Lo all support tor medical evacuation. Routlne evacuation time
for c¢asualties may 1increase to tour to six hcurs because ot greater use
o highly mobile torces with less ailr support.

B. The Vietnam experience showed the high e¢tticacy ot battle casualty
management at the hospital level; theretore, 1mprovements in combat
casualty survival are depenaent on prehospital cdasuality management
procequres.

Co There 18 a lack ot iIntormation on ¢asualties that do not survive to
E¢hielons 111l ang 1V.

L. bvacuation dec¢isions are as otten tactical 1n nature as they are
medical, and there 1s a lack ot Intormation on evacuation decisions
vrior to bchelons lil and 1V.

L. uUnly aata important in clinical management are likely Lu be cullecied
by corpsmen 1nh the fiela.

1i, Recommendat rons

A. bchelon 1
1. an alternative to the present Field Medical Card (Form L L3yu),
which 1s unduly complicated and 1mpractical tor tield use, 1s
needed as was determined at previous confereaces.

<. An objectlve measure Of 1njury severity 1s needed to assist the
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hospital corpsman in degilsion making at bLchelon 1. The components
ot tnils measure have not been determined. They may i1ncludce The
Washington MHospital Center Trauma Score, an abbreviated trauma
score, vital signs, or these asscssments 1n conjunction with other
intormation such as blooa luss ana nature of anjury.

A prototype objective 1njury severity index should be declded upon
and tested to determline the utility of this measure 1in medical
declsion-makinyg by the hospltal corpsman at the carliliest time
possible, ana this testing should be carried out by specially

trained and designated COrpsmen.

tchelon 11t

1.

2.

3.

lype ot injury
a. Combine dislocation and fracture categories.

b. Combine 19, 2°

, ang JO burns 1n one estimate ot percent ot body
area atfected.

Procedures/treatment

a. imes ol application ot tourniquets should be recorded
(Late,/Hours/Mins).

b. Utility of recordiny presence oL splints andg bandages was
questioned.

¢c. Categories ot tubes should be ¢xpanded. More detinition cof
chest and endotracheal tubes needed.

Jd. Utility ot recording tasting/lmmobilization ot body part and
method was guestioned.

Intravenous solution

2. Volumc, time, and type of Lluids siuld e recoraed each time
admninlistered.

b. lntravenous additives should be recorded.

c. Dbw solution category, gauge ol ncedle, and location to be
deleted.

Medications

a. The category ot "other" should be added under each medication

grouplag.
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b. Sulra categyory should be deletcd and "other" supstituted.

C. tchelon 11l

1.

lnjuries

a. ‘lype and anatomical location of injuries should be turther
expandeda, including turther characterization of burns.

Procedures/treatments

a. Volume, time, ana type of solutions should be recorded each
time administered.

b. 1lntravenous additives should be included.

c. A complete input/output record tor tluids should be developed.

Laboratory tests

a« Blood culture category should be added

Anesthetic type

a. Category of "ether" to be deleted.

b. Categories ot anesthetic agents to be exvanded.

c. Cateyories of administration routes of anethesia to be

expandged.
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Conference Summary and Recommendations
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Conterence Summary and Recommendations

Dr. Gunderson: ln this tinal session 1 would like to review what we have

accompllished and ask tor your comments and suggestlons concerning tuture
etrortes.,

I'ne Conterence began with demonstrations ot protolype software tor a
casualty care irtormation system and hardware and aata input devices that might
be suitable for use in combat settings. These devices included hand-held termi-
nals, bar code readers, and electronic data tags-—an impressive display of
state-ot~the-art equipment. These technological advances appear promising with
regard to achieving some degree of automation at torward echelons of care. ln
particular, the Army's testing ot the Soldier Data Tag coula provide at least a
partial solution to the ditticult problem ot rapid automated data entry and
storage under highly mobile tield conditions.

The sottware components that were demonstrated performed a numpber of basic
functions involved in processing casualty intormation: identifying and tracking
individuals tnrcugh various environments and organizations; collecting, storing,
and displaying the data elements in the combat medical record; computing and
using Yrauma Scores in a field setting; and using patient signs and symptoms to
make computer-assisted diagnoses. These special software capabilities may even-
tually expedite triage and acute trauma care in the tield, but much more testing
and evaluation needs tc be done. Such aids cannct replace clinical training and
experlence but may facilitate recoradkeeping and decisionmakling.

Videotape and film presentatiors were informative and provided some measure
ot realism for Corterence participants. Tne videotape prepared by the Tiaining
Lepartment, Camp Pendleton Hospital, illustrated current Marine Corps casualty
treatment and evacuation procedures in the field. Lr. Hirsch's film, a case
study ot a severely wounded Marine, showed initial emergency surgery at the
MNaval Support Activity Hospital, DPanang, Vietnam, and follow up through long-
term rehabilitation. The ftilm wvividly depicted the realities of acute trauma

care under combat conditions and provided a visual record of a remarkable re-

covery Lrom grievous wounds in battle.
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The lntroductory bvession (Session 1) presented the history and objectives
ot the IFMLI project and laid out the ygoals and organization of the Conterence.
The proygress made at previous combat casualty conterences was summarized. 1t
was noted that the results of previous conterences had been incorporated into
revision ¢f the existing Field Mcdical Card and design ot a new c¢ombat medical
record.

The technical presentations and work group discussions in Sessions 11 and
111 were organized around three topical areas that retlected the principal ob-~
jectives of the meeting: design prototype sottware tor a casualty care infor-
mation system, evaluate hardware ana data capture devices for field use, and
survey trauma care processes and avallable combat casualty databases. The ex-
tensive discussions on these topics as well as some unresolved issues from pre-
vious conferences were summarized in the Chairmen's reports of the deliberations
ot the Work Groups. Many ot the key issues pertaining to design and implementa-=
tion of automated combat casualty medical records were thoroughly explcred in
these discussions which provided valuable guidance ftor future development
ettorts.

Comments and kecommendations

in the tinai session the Chalrman solicited comments and suggestions trom a
number ot Conterence participants. The recommendations made included the
tollowing: (1) organize a ftuture conference to review progress and exchange new
ideas and approaches, (Z) establish a close liaison between the Army TAMMIS
project and the Navy combat casualty informaticn system project, and (3) torm an
gxpert panel on military trauma care to gulide simulation studies of c¢ombat
triaye/treatment/evacuation scenarios using the NAMES model described by Dr.
Kichards. Tnese recommencdatlons will be 1lncorporated into ongoing system
development efforts as time and resources permit.

Concluding wsemarks

CAPT James P, elly, Commanding Otticer, Naval Medical Research and Levelopment

Command :

The intormation needs of the Medical Department Casualty sSupport Units
need to be tormally validated. DLuring the period of armed conflict there is a

signiticant number of combatants who are incapacitated by disease; in tact, the
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number of such casualties is in excess of those who are injured. Any intorma-
tion system which is developed should take into account the necessity to deal
with this non-battle disease category.

ln almost all scenarios, there will be a need tor inter-operability between
the Uniteg bStates and 1ts allies. The development of a Medical Intormation
System should not be done without appropriate interaction with allied forces.

Luring the discussion, it has been evident to me that there has not been a c¢lear

distinction made between resarch and development and operational policy. This,

needs to be claritied and a logical sequence developed whereby mission state-—
ments which reflect operational policy are the basis on which Rsb is planned and
implemented.

The desirability ot a Medical lntormation System is tully evident, but the
cost oOr such a system needs to be taken into account, in spite ot the evident
necessity. A caretul cost analysis needs to be pertorwmed as such & system 1is
being developea 1in order to assure affordability. The minimum clinical data
which 1s incluged 1n such a system should be derived on the basis of validated
statements trom experienced clinicians. Lkntry of data into the system should be
by a method which 1S not necessarily dependent on a keyboard. The simplist, most
expeditious means ot entry should be designed into the system. An OUbjective
Numerical Dbata summary such as the Trauma Score should be recognized as buing
only a gulde to patient management. The care ot diseased or injured patients
includes an application ot the art, as well as the science, of medicine and this
cannot be lost sight of in an attempt to completely objectity the process.
Mealcal intormation derived during either exercises or actual battle conditions
should be subjected to atter-actlon analysis. 1t would be desirable to have a
methodology available which would provide a matrix ftor such analyses based on
either oryan system or discipline. These atter-action analyses should serve as
the on-goinyg validation ot the utility of the Medical lnftormation System. Such
teeapack is necessary not only tor analysis but also to assist c¢linicians in
torward areas to better understand the outcome ot their treatment.

The development eftort which is being planned during this Conference is
predicted on the assumption that there wi'l be a variety ot logistical cir-

cumstances in which future contlicts are rought. This 1s undoubtedly true; but
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we must not lose sight of the common denominator ot therapy--that is, man, and
we can assume that the physiology of man will not alter signiticantly. Our
atiiity te intervene 1n physiological alterations will be improvedg, but basic
operations will remain the same. Clearly, the output of this ettort could
etiect a tundamental moditication in the manner in which we are ablie to manage
casualties in the combat scenario. “The capability to accemplish this task rests
mainly on the talent ot those individuals performing the work at the Naval
Health Kkesearch Center. 1 am qQuite confident that they can, under the direction
ot Dr. Gunaerson, accomplish the stated objectives and that in the titure the

Navy Medical bepartment and its sister services, as well as its allied medical

services, will be better able to manage the outcome ot combat casualties.
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Appendix A

Fleet Marire rForc¢e (¥MP) Medical lntormation System:

Mission blement Need Statement (MENS)

1. Mission Area ldertitftication

a. Mission. The mission of the Navy Medical lepartment is to support the
operating torces in order to malntain or restore the health ot the personnel
attached thereto. Mission capability RDTs&E planning categories are: tactical
land wartare {(lw), and tactical amghibious wartare (AW). Medical bepartment
personnel 1in support of IW and AW are stationed in Navy and Mi-ine Corps units
atloat and ashore. Advanced base medical tacillities also exist in an echeloned
evacuation chailn leading to tixed derinitive care tacilities which provide both
routine and casualty care. The levels ot care and reaailness required opera-
tional capabilities (ROCs) are detined for the Navy and Marine Corps by UPNAV-
INSY C350L, 2. BUMBDINST b54b5U.63B tasks the Naval Med.cal Kesearch and level-
opment Command to conduct bilomedical research, including that tor health care
informational tools, in support of the RUCs,

b. Organizational and Uperational Fnvironments. Amphibious ‘Task Forces

De Lgall a (211

composed ot Navy amphibious ships and Marine landing torces operate in world-
wide locations in hostile or triendly environments. In an amphibious operation,
the Landing Force medical tacilities are established ashore. Casualties are
treated by both Landing Force and Amphibious Tlask lorce tacilities. In hostile
environments, wounded 1initially are received by both atloat and ashore Mmedical
Treatment Facilities (MTFs) which are par:t of the evacuation chain. BRigh threat
environments increase the possibllity ot severe trauma, chemical; piglogical or
radiological injury to both the FMF and the supporting Naval Amphibious Force
personnel. in adadition, many areas of the world pose hazards due to heat andg
cold. 1n such settings, casualties may be mainly ULisease, Non-Battle lnjuries
(bBl) rather than battle casualties.

C. Related Priorities of this Need to Uther Mission Needs. Routine and

combat casualty care in the FM{ generally cccur at difterent times, depending

upon the operational situation, and cannot be rank ordered as they are inter-
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dependsnt. Hdowever, health care of the FMF is a critical component in measuring
readiness and maintaining troop strength.
<. Dbeticiency

a. Scope

(L) An NMRDC/ONR Technical Working Group ot Combat Casualty Care
(lws), conducted in April 1976, and the report ot the rwlr Medical Ilntormation
tystems Reguirements betinition Workshop, conducted duira.ng May 1982, have
clearly documented the need tor an improved medica' infourmation management
capability in support ot FMF operations. The military operacions in Southeast
Asla experlenceyg loss ot records, 1ncomplete or missing data, and incomplete
communication of medical intormation throughout the medical evicuation chain
regarding both the outcomes ot treatment and the disposition of casualties.
this loss of intormation resulted in a diminished standard of ca.e compared to
that which could have been rendered it the intormation had been reasonably
complete. Moreover, patient records of routine field health care have been too
incomplete to support research studies of giseases and nonbattle injuries usetul
tor operations planning.

(2) 1ln order to etfectively deal with casualty care in the evacuation
chain, all units must possess the capablility to deal quickly and accurately with
medical intormation. Compatibility and interoperability between Marine Corps
and Navy systems iIs vital to the management of the echelons of care in amphibi-
ous operations. lhe recording of medical treatment information during the care
ot casualties 1n all types ot Naval and amphiblous operations is manpower inten-
sive and detracts trom the ability ot wNaval medical personnel to provide the
best care. However, it this data recordinyg function 15 neglected in order to
aeliver vital care, the essential patient care data may be inaccurate, missing,
or untimely, thus detracting trom the quality of care throughout the system. To
solve this problem current technology can be used to provide the needed medical

data capture and management capabilities.

b. Jobs to be Accomplished

(1) A tield medical system must accommodate all health care tunctions
that reyulre information support 1n garrison and deployed. The system must

malntain a spartan but complete record ot the health care delivered to an
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individgual and must contain the appropriate supporting intormation. The data
capture tunctions tor the system must be designed to reduce, or at least not
increase, the present madical intormation recording burden. 7The system must
providge «ach echelon ol care with an accurate, complete, and timely record ot
patient care delivered which will result in reducing not only the recovery time
ol casualtles but also the expengiture of statrt time and resoQurces used 1n de-
livering cdare. The manual casualty care record nust be able to be transterred
into a supplementary machine-stored torm at the appropriate time to provide
timely medical intormation to each member of tne patient care team. Neverthe-—
less, both routine and casualty care must be accommodated in a comprehensive
clinical stored patient record which can be used in all FMF operations.

(<) The resulting automated record of routine and casualty care must
be transterable to an appropriate machine-readable medium tor patient transport
1n the evacuation chain. This medium must be easily cead in the field, result-
ing in the machine record being recreated at the next echelon medical ftacility,
thus alding in the continuity ot care. ‘Jlhe automated record system must expand
coded manual entries into plain language for ease ot use by care providers, and
must extract data tor preventive medicine, medical regulation, and logistical
purposes, including unit rosters tor immunizations, physical and dental examina-
tions, and/or other personnel readiness attributes. New data entries must be
able to be treely added at any time.

(3) The availapility ot accurate medical intormation in support of
routine preventivc health care and of ettective casualty care in the FMF is
essential within the casualty evacuation chain since 1t enhances patient care
and provides basic data tor the medical regulatory and medical logistics
systems, several ot the Medical Intormation Management tasks which must Le
conducted are:

{(a) 7The establishment and maintenance ot a patient record tile to
schedule meaical examinations and prophylactic procedures.

(b) Ihe recording ot sick call intormation, encounters, disposi-
tions, and therapy conducted while 1n garrison and when deployed.

(c) The management and recording ot casualty triage, resuscita-

tion, ana detinltive care intormation.




-y

(a)l The management ol the i1ntormatlion nhecessary tor conducting
dlaghostic and therapeutlc procedures.

(e) The recording and updating ot intormation related to medi-
cations and druy therapy tor both routine and casualty cate.

(1) ‘lhe recording and updating of sanitaticon, environmental, and
ogcupational medicine i1ntormation Lor preventive mediclne programs.

(g) The recording and updating of 1intormation related to accom-
plishing the tunctions ot a tieldg blood bank.

(h) The¢ accounting tor medical egquipment and supplies.

(1)) Tthe recording and updating of intormation related to managing
and scheduling follow~-up treatments.

(4) system development and lnitial Uperational Capability (10C) for the
tull system requlrenents should be accomplished in two phases. Phase 1 should
incluge develupment and 1uC tor only thosc data requirements that directly
support the treatment ot acute care patients in the field, tollowed by tield
testing. Phase Ll should include development and lOC for all other identitied
data requirements.

3. kEkxisting and Programmed Capebilities

a. Capability To Accowmplish the Mission. No prujects directea at patient

care intormation support 1n the tield presently exist within the U.S. Army or
U.5. &i1r Force Medical Kab community. However, the U.5. Army Academy of Health
Sclences 1s developlng the 1TAMMIS System which wili operate on the TACCs tield
hardware to conduct Blooa Kesource Management, Patient Accounting, Medical
Logistics, and Medical Regulating tunctions. The detinition ot shipboara medi-
cal 1l1ntormation processing requirements within the Military Sealift Command,
directed at both the Sealitt ang Naval Surtace Forces, including the Amphibious
Force, is being coordinated with the capabilities being identitied tor the IFMK,
Brooke Army Medilcel Center 1s automating the 1in-garrison troop medical clinic
tunctions, but this system will not be tield oriented. A nursing intormation
system is beilny planned by the Naval Medical (ommand, and 1ts capabilities will
be coordinated with the system tor the FMF, since its planners have participated
1n the IFMF Reguirements verinitlion. The Naval Military Personnel Command, NMPC-~

6X, 1s the executive agent tor an automated joint service 1D Card (RAPLDLS
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project) while the Army Military Personnel Center 1s developing an automated
solaier 1L Card and dog tag. These projects will supply the commoa technology
ror patient identitication in the tield, and this technology may be used tor the
FME system. The proposea FMEF Medical Intormation system Project, which is
intended to develop the health care intormation support capabilities neceded by
the FMr, will complement and be coordinated with the capabilties being developed
within the other joint services as noted above.

b. lmpact. The status guo 1s not an acceptable alternative because the
manual intormation recording system has neither the speed, capacity, or ability
to deal with the compiexity of the intormation neceded to manage all phases ot
patient care in high threat environments. The proposed project is a new cap-
ability which 1s critically needed to replace a manual system that neither has
the capability nor the tlexibility to respond in the time or scale required.

4. Constraints

a. The system must enable the users to collect and maintaln the needed
data 1n a reliable tield setting without increasing the current burden of
recording tasks of health care providers.,

b. A prototype system must be develcoped using RUT&b tunding and be ready
tor Phase 1 operational testing by the PFirst ouarter rY 1986 with a Phase 1
1nitial operational system by First Quarter p'Y 193,

5., Coordination and Cost kstimates

a. Because thils capability is new to the FMIF, the total cost tor a single
operational system can only be estimated atter the evaluation of prototypes,
since costs tor the technology are changing rapidly at this time. 7The total
estimated cost tor developing a Single prototype will be approximately $150,0uV
and will be borne trom Navy KLTsbk funds. The tirst prototype system will
contain all ot the basic tunctional modules for support of acute care patients
at Lkchelon 111 MIFs,. 1t is expected that continuing sottware maintenance,
hardware acquisition, and hardware maintenance costs tor operational systems
will come from the Naval Meaical Command tor accepted functions while the cost
ot implementing new tunctions will continue to come trom RDT&bE tunds.

b. 1t is estimated that $6U,UUU and nine man months willl be required to

conduct the concept detinition phase. Research and technical development will
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take place at tLhe Naval Health Resgarch Center, Naval Ocean Systems Centel, San

Liego, Calitornia and the Naval sSubmarine Medical Kesearch Laboratory, Groton,

Connecticgut, with advice ana approval trom the Naval Medical bata services

Center.

C.

This MiNS is submitted by the Naval Medical KgbP Command to the Naval

Megical Command 1n response to operational requirements stated by the CMC tor

approval to conduct, through research sponsored by the Naval Medical Rescarch

and Vevelopment Command, investigation into the technical capabilities reqguired

to provide the FMF wvith an initial operating capability. This research and

detalled

requirements qetinition will be conducted under the guildelines ot

SECNAVINST 523l.,1A so that documentation produced will enable Navy Department
wide applicability ot the results and ot any ALP solutions that are recommended
to the CMC and NAVMpDLCOM,

d. Approval ot this reguest will initiate a project at the Naval Medical
Regearch and bevelopment Commang with the issuance of initial work units based
on FY®> tunds. Formal submission will be made to include this project in the
PUM tor FY¥o. The project will produce system Dbecision Papers and initial
demonstration prototypes which will be used tor decisions by the CMC on their
operativnal sultabliity. The system qocumentation and these prototypes will be
submitted to the C(MC (Code MED), BUMEL, and NAVMASSO for review and approval

betore the advanced development ot operational systems is begun.
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Appendix B
Combal dScenarlios
Part 1

Yhe Navy=Marine Corps team, 1n order to provide etiective 1n-theatel
medical support auring a contingency, must establish a conlinuum ot care trom
the torward edge of tae combat zone Lo the continental Unitea States, esscen-
tially establishing a medical organization where none may have existed pre-
viously. 7The concepts tor providing support may be best understood by reviawing
Lthe seqguence ot events that nust take piacce.

‘The highly moblle company corpsmen and battalion aiua stations go ashore on
landinyg dgay with the assault torce and provide very limited tirst-ald and
resuscltative care to casualties. Once the assault torce 1s established ashore,
about landing day plus tive, the more capable Marine Corps medical companies and
nospital companlesS are phased ashore. In the interim, casualties can also be
sent. to casualty recelving ana treatment ships ottshore.

The tive medilcal companles with two operating roems and 60 beds, which are
organlic to a Marine Amphiblous torce, represent the next echelon ot care tor
patients coming ftrom rorward battalion aid stations, Medical capability 1is
limited to lifte—saving surgery and resuscitative care. Avallable holding capa-
city permits only very briet holding ot patients prior to evacuation rearward.

The hospital company with its six operating rooms and <ZUU beds also begins
landing about day tive and provides additiconal medical capebility to acgommodate
combat "suiges" which may exCeed medical company capabilities. bPatients from
the hospital company tlow to casualty receiving and treatwment ships and to
hospital ships and tleet hospltals.

The amphlblous task force Ships provide emeryency resuscitative, stavili-
zation, and surglcal care that 1s beyond the physigcal capacity of hMarine Corps

units. (VAbM v. Ww. Cox, MC, USN, Surgeon General, Statement to House Armed

services dSubcommlttee, <4 March 198<4.)




Part 11

Let us assume that we are required to commit a one division, one aircratt
wing Marine Amphibious Force (44,UUU) to a mid-intensity amphibious assault on
the southern tlank of NATU. We shall assume that the amphibious assault phase
will require two days, and that the amphibious task torce will remain in direct
support ot the MAF tor a total ot tive days. buring the initial two days, we
would anticipate approximately 325 casualties, atter which time cur rate would
stabilize at approximately YU casualties per day-. with the amphipious task
torce in direct support, we shall assume that the ftirst tive days of casualties,
approximately bYo patients, will be treateu aboard ship.

While these combat operations are ongoing, We would be unloading our five
medical companies of the force service support group in order to provide medical
support ashore. kach medical company carries with it, organically, a 6U-man
nospital capability, so that at the end of tive days, we would have established
a 3Uu-bed total capability ashore. 1n addition to the medical companies, we
also have one hospital company, with a ZuU-bed capability, in the ftorce service
support group. This organization is designated to arrive with the assault
follow-on echelon of amph.!.ious shipping and should arrive in the objective area
by 2+5 and be established ashore by WbL+1U, giving us a total capacity of bHUU
beds. Here 1 must remind you that when I say "beds," 1 mean cots in a tent
which, ftrom an environmental or climatic point of view ftor the treatment of
trauma patients, 1s no improvement over the medical tacilities used in the Civil
war.

buring this time, combat operations are continuing with air support being
provided trom airtields outside of the amphibious objective area and from the
carrier task ftorces at sea. It all goes well, we shall be able to capture and
rebuild an enemy alrtield or establish an expeditionary airtield ashore by D+ib.

while all ot this has been going on, we have been sustaining our daily
casualty rate of approximately 9V men per day. This means, in simple terns.
that by the time we are able to commence medical evacuations from the battle
area, we already have 4UU patients more than we can support. 1t we apply the
Lepartment of Defense planning guidance ot a 6U-day evacuation policy, we shall

have somwhere in the neighborhood of 1,5UU casualties lying around wailting kor
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t.reatment. From a statistical point of view, this level ot medical support 1is
totally unacceptable. (Lieutenant General L. F. Snowden, USMCU, Medigal Support

Lor Marine Corps Uperations, Proceedings, Technical workshop on Combat Casualty

Care, 1970, p. 41.)




Part 111

Let me list some ot the reasonable assumptions on which pl: s might be
pased.

1.  The most certain assumption is that the medical aspects of the next war
will not be like the lést, in Vietnam. That probably was the last ot our
leisurely wars. 'The plan we now devise, and the equipﬁent for combat casualty
care on hand at the beginning of the next war, will probably be that which will
be operative during the entire conflict. It is unlikely that we shall, again,
have the luxurious months and years to change plans, equipment in migd-war, or to
have untouched, unbombed civilian economy at our beck and call. 1t is also
unlikelv that medical attairs will be given the high priority attorcdea auring
the Vietnam War.

2. we shall not enjoy unlimited air power. Helicopters, the essential
teature of primary casuality evacuation in the 196U's, cannot be relied upon.
bxtraction ftrom the hot-zone ot wounding to a point of initial surgical care
will almost certainly have to be by wheeled and, perhaps, armored vehicles, or
even by hand litter.

3. As a result, the majority of casualties (or so we had better plan) will
not be given initial definitive surgical care within 1-3 days. Many will die
torward cf surgical care. Many who reach the surgeon will have intected, not
merely contaminated, wounds.

4, Forward hospitals will probably be under rocket, missile, or artillery
tire.

Y. There will be competition for medical personnel, supplies, and equip-
ment for civilian casualty care.

6. Kadiation or burn casualties from tactical nuclear weapons is almost a
certainty.

7. Neither troop nor medical taclility concentration, be it on land or
atloat, will be ilmmune trom missile attack. Concentration or torces, a tunda-
mental Napoleonic military tenet ot etticiency and ettectiveness, will probably
have to pe sacriticed as providing too tempting a guided missile target. Dis-

persion, both atlcat and ashore, however inefticient, is an unwanted, but

inexorable, dictum when ofttensive weapons dominate.




8. The nation, even in wartime, will insist that medical methods bhe cost-
ettective, Both civilian and military health care, whether we like it or not,
now is considered merely another public utility. Neither emotion nor bygone
historical prestige can be relied upon to carry much future clout.

9. The mechanics of war in this technologic age change rapidly, and with
each change subseguent combat c¢asualty care is altered. Professional isolation-
ism between combat technologists and medical department is a luxury we cannot
attora. Neither we nor our line counterparts can make future plans apart trom
each other.

such assumptions prpvide the medical planner with an awesome challenge.
Une that can be met intelfigently only by medical officers well versed in both
medicine and the advanced art and science ot modern warfare. (RADM B. Eiseman,
MC, USNK, Planning tor Combat Casualty Care, Proceedings, Technical Workshop on

Combat Casualty Care, 1976, p. 51-52.)
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