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xcU tive Summary

t'he, Conterence on the f leet Macine Force (EM.) Combat Casualty lntormation

SysLVn consisted o1 Lour major sessions and a number o0 dlmnn•rLatins. Session . 4

I consistee 1 intWroductoory background plesentations. Session 11 conIsisted ot

tncihnicai presentations on three major topics; 5 5 3ssion I11 convened three

technical work groups on these sat,,e topics tor in-depth discussions; and Session

IV pr-vloed summaries ox the work group discussions and an evaluation oa tile

Con' erence,

In Session 1, background material was presented as a tramework for the

Conterence and included a review ot progress that previous conterences had a
achieved toward detining system requirements, tunctions, essential data ele- Z

ments, anu specitications tar development aL an intormation system to support

patient care in the Fleet Marine Force. The results at those earlier canter-

ences included preliminary eentitication or necessary data elements tar the

basic combat medical record and description at echelons at which these data

elements shrould be recorded. This working detinition ot data requirements

proviaed the bais toar prototype sottware components demonstrated at the present

COnLerence; this sottware uapresented a number at essential functions involved

in collection and disttibution at casualty information from the torward battle

area to untinitive care tacilities in the rear.

Sessions 11 and Ill consisted at technical presentations and work group

discussions. Both sessions were tocused on three major topics which retlected

the principal objectives 01 the Conference: (1) prototype components at a

combat casualty care intormation system; (2) hardware and data capture devices;

and (3) combat casualty databases and trauma care procedures. Several existing

sottware components and a number at data input and storage devices were examined

to evaluate what might be utilized tor tie FMF application.

Session IV consisted at summaries ot the work gr'oup discussions tollowed by

overall evaluations and recommendations tram conference participants. Gener-

ally, it was bell that the,! conterence tilled an important need to Hxamine combat

casualty care issues. Recommendations trom the t loor included the tollowing:

scheduling anotner conterence in about a year; establishing a close working

relationship between the Army's Theater Army Medical Management Information
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system JTAMMIS) project and the Navy FMF combat casualty intorimtion system ,

project, and toLmiing an c, cpert panel On military trauma car:e to guide simulation

at conbLct tria3ge/treat.ment/evacuation scenarios using the Naval Amphibiou'

Medical -;'AuaLtiof Simulation (NAME'S) model.

>1The results at thle COntIerenCe Will be Used tO dJetine a combat casualty1

medical record, develop soitware tailor-ed aor cach echelon at casualty care, and ]

identity applopridate hardware based on the most advanced technology and capable

at withstanding the seveoe environmental conditions that may be encountered in a

combat setting. :"
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Iro, Q acev

'The 'ante onuice on thu VLeu t Mal ino or1ce ([NP C:om~bat Casualty 11lOiiorat ton *

Sys St. li onvunud at tL-ne Suapo:nlt Hotel , San Diego o-n 2 April. 198u4. 'h ups

0 t tLlc nontuI~krurre wat to byin -a togther experts in Navy ilecuic.llru, trlaumla care,

'0rnjmuer systems, aimd soitwa.re design in or:der tO evaIluateC progress! tO date and

tO jr= b udakm~ guiac taouue iitom.ation system developmentL. The

prograiliO cisso]o our major sesýsions including a general. session tor back-

gr 0Und10, Cont(21once Ob)Jectlves, ana or~ganizationi; eleven, techinical. presentations

*unuori three topical ar'eas; three- conc'urrent worK group discussion sessions; and -

* a mnl sesio [orsunuaria-)n an vtoto. 1monstr-ati ons or. prototype-.

sot t.ware LOV til H combat. casual ty i ntorruat ion system and har.dwareL and data

cult ry dev icc's tar tie Lu use wore also condaucted during the Conterenice.I

The Conteurence was sponlsored by the- Naval Medic-al Researchl and bsý-veutopmunt-

C~iianB, LetfSlusa, Maryland , andl was hosted by the Naval Health Research Center,,

Sari tuego, Calirzrnia. Approximately 75 per'sons irom the Navy, Marine Corps,

.Army, Air- Force, anoi private sector participated during the three (Jay's at the

C:onter encej. Many important topics pertaining to the re-quireme'ts tar a combat

casuaiLt intormlati-on system were addressed. The content at these presentations

ala aIiscussiollS is summar~~liZed in Lhe P'roeec1ings.
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I 1C I oi
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iutrOducLory Presentations

Dr. Eo K. Eric- Gundersaon NIIRC (Conterence Chairman) : elooome to the FMF

Combat Casualty intormation System Conference. I would like to express my ap-

preciation to all oL you tor participating in these meetings.

I would like to ask Captain Gene Lang, Commanding Ofticer of the Naval

Health Research Center and your host tor the Conterence, to stair, us on the

right track with some opening remarks. Captain Lang.

Captain J. Eugene Lang, MC, USN: Admiral Milnes, ladies and gentlemen.

Welcome to San Diego. We are very pleased to have you join us tor this im-

portant conterence. This all began several years ago when Dr. Gunderson and I

attended a conterence on occupational health problems at the Navy held at the

Battelle Institute in Seattle. Experts irn occupational Taedicine, researchers,

and computer specialists met to address the problems ot documenting environ-

mental hazards and protecting .aval personnel and employees trom the multitude

at toxic substances and agents used in naval industrial tacilities. It was the

unanimous consensus at that gathering that there was a critical need tor an

information system to assist occupational health programs to carry out all of

the airectives and requirements tor recordkeeping and reporting to hig. )r

author'ity that were overwhelming people in the field. Shortly after the

Battelle Conference, NHRC started work on the Naval Occupational Health Infor-

mation Management System (NOHIMS). When the need tor a medical intormation

system to support combat casualty care in the Fleet Marine Force was established

reccntly, it seemed quite appropriate to apply the knowledge gained developing

NOiHIM tO this new task. NHRC is rapidly becoming recognized as a center tor

software development to support Fleet operational needs.

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

conference. Thank you.

Dr. Gunderson: Some oa yoa might not know this, but Captain Lang has

recently joined the ranks of the personal computer enthusiasts. He has been

trying out all kinds oa. software packages on his new Zenith computer, learning

the jargon, and rapialy becoming a computer addict. I hope to join him soon

with my own hardware, so that I too can share the joys at personal computering.
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Now I would like to introduce CDR Mike Strong, Program Manager for Fleet

Health Care Systems at the Naval Medical Research and Development Command in

Bethesda, Maryland. The R & D Comrn'.wd provides the funds and program guidance

tor research and development on medical information systems and is the sponsor

of this meeting. Mike and I communicate quite a lot by electronic mail which

tends to be rather cryptic and impersonal, so it is nice to be able to comnuni-

cate face to face for a change. After receiving an urgent document from me by

electronic mail, Mike's first message to me on his DECMATE which is connected to

our VAX computer was as follows:

From: strong 18 Nov 1983 13:14

To: Gunderson

Subj: 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 tilled with MAIL,

And accomplishments galore;

That Navy and Marine Corps, too,

Will not perceive a bore.

So on we go with POM in hand,

And full of spirit and tight;

With dreams of discs, modems, and chips;

CPUs, PCs and bytes.

CUR Strong will give us an overview of this project from the R & D management

perspective.

CUR Strong: Thank you, Eric. Admiral Milnes, ladies, and gentlemen. This

morning I would like to present some info•rmation on the history and future plans

14



ioI this p-oject. Previous cont•elences and workshops sponsored by the Naval

Medi caL Research and tDevelopment Comaaaila (NIPURC), dealing with the subject of

combat casualty care, have iderntitied the need Ior improved recordkeeping capa-

bilities in support at PMF operations. These conterences have also detined many

at the health care tunctions that should be included both in garrison and in the

field.

Although the deticiencies oa medical rec-ordkeepinq, particularly during

armed contlicts, havu been cited throughout history, the report to the Bureau ot

Medicine and Surgery by Drs. Garrick and Carey was especially poignant. These

two sui•-ýqeons had oeen assigned 71 team ot technicians to collect extensive

ineoical records at DaNang, Vietnam in 1968. Over 2,000 combat casualties were

treated oduring this priocess, providing invaluable insights into the problems at

casualty care. It was their recommendation, tallowing this experience, that in

the tuture, people should be speciticaliy assigred to this task. However, this

report seemingly tel). on deat ears. S

The first combat casualty care workshop was3 held in 1976 under the sponsor-

ship at ULIMRDC and ObiR. In that worKshop, the following requirements were

identitieol

-- Creation of a simple medical administrative information system

- Lesiun ot a structurecl form and complementary tag ihich contains all rued-

ical data and is machine readable

- Test data entiy under field conditions

- Demonstrate an effective machine structure for the medical record for

Lchelon IlI/IV

- Ilevelop a formaat for transmission of medical data for evacuation oa

casualties from echelon to echelon

- Develop a real time system tar data reporting and feedback

The Uý;/UK Marit ne and Marine Combat Casualty Care Workshop which das held

in 1981 identitied the tollowing additional requirements:

- beveloj) improved methods at patient management sui.table for computeriza-

tion

- Develop algorithms tar triage, patient management, and evacuation

0 --
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The Marine Corps ano, in particular, the FMF has identitied the need tor

improved medical recordkeeping. Tie Commandant of the Marine Corps in a letter

in 1979 cited the toilowing requirements:

- Lx-velop a medical record system with continuity across medical echelons

- be :elop a mechanism for placing medical data into a dog tag

The mid-range objectives plan for FY 84-93 also cite the need tor duploy-

able ADP support for the Fleet Marine Force. Recognizing the repeated state-

ments calling for the development of such systems, NMRDC in conjunction with the

Marine Corps sponsored an FMF Medical Information Systems Detinition Workshop in

1982. The Workshop was designed to achieve the following objectives:

a. Detinition of intormation management systems (and their features) -

required to support routine care, casualty care, and medical administrative 7 .

functions at each field medical echelon.

b. Definition of field medical functions requiring information interfaces

with line communications/logistics systems and fixed CONUS medical facilitifs.

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

operational information management systems.

The report that was generated as a result of this Workshop eventually led

to the generation ot a Mission Element Need Statement (Appendix A),

The stated objectives of the MENS are:

-Develop complete medical data system designed to reduce the recording

burden

- Design automated medical record, transferable throughout the evacuation _

chain and user friendly

- Enhance patient care and provide basic data for the medical regulatory

and meoical logistics systems

Based on these stated requiiements, NMRDC funded a feasibility study at the

Naval Health Reserrch Center, San Diego, which was successfully completed in

1984. A request was made in the funding cycle for increa~ed resources to begin

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 Oa the work and to provide a

16
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forum Lou the othel services, who are also involved with develop)mental etforts

tO present their current programs. This is an important task tor all of us, and

it wi be particularly important tnat all ot these eforts are closely coot- _

oinated to avoid any duplication. :1
Yet to be resolveo are the issues of how the FMF system will interface with

the Shipboard Non-Taotical ADP (SNAP) program and the Army's Theater Army

Medical Management Information System (TAMMI) . The requirements for the VI-

medical/dental module of SNAP have not been identified. A
Urgently needed is a Navy Mission Elemert Need Statement which specifies

methods tot resolving these issues. This neec is emphasized by the findings of

the Long report on the disaster in Lebanon which criticized medical record-

Keeping and medical regulating practices ana procedures. This concludes my

presentation.

recent background and history of NHRC's efforts to develop a combat casualty in- I
formation system and an overview of what's to come at this Conference. I

Design and development of medical information systems represents a rela-

tively new area of work at this Center. One might call us the "new kid on the

block." We are developing a significant in-house capability in medicai in- 0

formation system design--perhaps the only one in the Department of befense.

However, we are not experts in field medicine, trauma care, combat operations,

personnel and logistic matters, and so on. That is why you are here--to till in

some of the gaps in our knowledge and expertise. We need your help to review

our assumptions and the work that we have done to date. We need the information

and direction that you can provide--input that we regard as crucial to future

system design efforts.

Computer hardware technology is advancing very rapidly. Computer equipment .

has become much more powerful, compact, and less expensive. Recent advances in

information storage capacity have made possijle a microchip in a dog tag that '

will contain 64,000 bits of information. Softwar'e development tends to lag well

A
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behind hardware ddvancem.ntýs, yet many teel t hat new sottware tools otter a

major means at reducing time ana costs ot the horrendous Iecorddkeeping and in-

tormation managemetnt tasks that we must tace in the future, especially in the

medical livid. Oue recent work at the Center seeks to apply current hardware

and sottware tuchnology to various urgent Navy medical intormation needs as

these become detined ane documented. The potential usetulness ot computer

technology in medticine has barely been toached upon as yet. Many think that we

are at the beginning ot a new era ot medical practice in which sophisticated .

computer systems will be indispensable for handling the vast amounts af. intor-

mation being generated. In the militai'v establishment this transiormation is

just beginning to be felt in many of the major hospitals which have received -

TRTMIS computer systems to support a number of important medical functions and

specialties. ' ;,

In addition to the Fleet Marine Force project, we have experience in

developing two otheL- 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 Air Rework Facility, North Island, and the Puget Sound Naval

Shipyard, Bremerton, Washington. NUHIMS will be fully tested within the next

year and a half at both of these sites. NAMHIs will be installed soon at the ,

psycniatric clinic at Naval station, San Diego tar preliminary testing.

What is the combat environment in which a field medical information system

will operate? Some teatures oa that environment are described in the excerpts 0

in the hancout (Appendix H).

The tirst excerpt is a statement by Navy Surgeon General VALX4 Cox to a

congressional subcommittee in 1982. This statement gives something of the

probable sequence of events, the organizational elements involved, and the

medical support capacities integral to a Marine Amphibious Force.

Admiral tox went on in his statement to describe the large gap that existed

at that time in the in-theater sophisticated medical care that -hould be

provided by hospital ships and fleet hospitals.

At this Conterence we would like to focus on medical information support

duing land opelations se-veral days atter an amphibious landing when the medical
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co.rpanics and the hospital company are ashore and operating. Our primary in- ."-

te.est at this time is data pertinent to tirst aid, resuscitation and stabiliza- - -

tic'n, acute trauma care, and initial surgery. This is in accordance wita the -. -

FMF Mission Element Need Statement which says that Phase I ot system development F--

should provide an initial operating capability tor only those data requir.'ements

that directly support the treatment ot acute care patients in the tield. Phase

Il will include development ot all other identitied data requirements. We would

like to concentrate here on Phase I.

General Snowden's statement, which is the second excerpt in the handout

(Appendix B), also provides a scenario tor casualty care during a middle-sized

amp:hioious assault. Let's hope that prospects for rapid evacuation and in--

theat er meoical support have improved since General Snowden made his

observations.

Admiral Eiseman in the excerpt from his talk (Appendix 1) emphasizes un-

certcinty with respect to future combat environments, particularly uncertainty -

with respect to appropriate medical treatment anQ evacuation procedures under

raditally ditterent weapons technologies. Some at you mal have some thoughts

about this question that you would be willing to share with us during the

Conteience: What is the combat environment tor which the FF medical intforma-

tion system should be designed? What impact wi.ll new weapons technologies have

on treatment and evacuation procedures? obviously, this is an enormously

compltex 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 extent in two papers dealing with the tactical and epidemiological uses of

-3
comDac casualty data: "A Medical C Primer," U. S. Naval Institute Proceedings,

Vol. 09, 1983, and "Epidemiology as a tool for combat care planning. Part I:

Concepts," in the Report ot the FMF Medical Information Systems Requirements

Defirition Workshop, 1982.

Let me now summarize briefly the history oa the FME project. A Technical

WoL-rKanop on Combat Casualty Care was held in April 197b at the Airlie House in

Wr renton, Virginia. I believe that there are two people with us at this

conference who attended that meeting: Captain James Kelly and Dr. Arden Forrey.

This meeting was sponsored by the Naval Medical Research and Development Command
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and the Ot Lice at Naval Research. The objectives aL the Workshop were quiLe

b-road: (1) to identiLy spert iJi pi oblem areas in combat casualty oare; (2) to

determine whether identi tied p.oblems were appropriateLy documented; (3) to

establish py±0o.itius within ientLitied pvoblum areas; and (4) to recommund

teasilut biomedical research and development approaches. These tasks were

rolnsirered in the context al the medical management ot trauma patients which

Involved two basic aspect.s, patient -vacuation ane patient treatment. Generally

then, the Workshop tocuseu on basic problems involved in providing op~timum

tleatment to cOMbat casualties under various operational scenarkics.

1 shall only try to summarize brietly the Lindinys oa the Subcommittee on

the Casualty Care Data System. This subcommittee concentrated on the collection

and communication ot clinical as opposed to administrative or resource manage-

ment data. *The stated requirements tor clinical data were limited to the

minimal intormation necessary for treatment at the patient at the next higher

echelon simply because very little information can be supplied by care providers

under the pressures ot combat and rapid evacuation.

it was noted that the U. S. Field Medical Card (1)U Form 1380) was inade-

quate in design and ability to withstand extreme field and combat conditions and

that a imw w:counlty Lay was n"eded whicih involved minimal writing.

It was recommended that medical supplies and drugs used tar treatment

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

readable intormation. These labels could be attixed to the combat casualtl tag,

would serve as a record at initial medical treatment, and would subsequently be

scanned for logistic inventory control and accounting.

The use oa diagrams tor surgical treatment records was recommended to par-

Ltay body pat ts and organ systems. A second encounter form to provide more

.detailed medical information during evacuation and to supplement the initial

combat tag also was recommended.

It was noted that only a small portion at the total military health record

was needed in the conbat zone; most -t that record should be retained in CONUS,

and battle casualty iniorniation should be inserted into that record later.

it was pointed out that tor casualty care to be etfective there must be

cooperation and compatibility among the services.
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1 w.il not Leview the spciLtic datLa requiremnLts delined to; cach echelJon

by the 19-7b Workshop because this issue was addressed much more fully by the

1982 Workshop.

The FMF Medical information Systems Requirements DetinitLion Workshop was

convened in May 1982 in BetLhesda, Maryland to identity requirements tor the

development 01 intormation systems to support patient care in the Fleet Marine

Force. The scope at the Workshop was limited to information requirements from

tlne forward edge at battle back to casualty receiving and treatment ships. it

was recognized that any system which is developed must interface with other

intoimation systems currently available or under development. The Workshop was

designed to achieve the objectives cited earlier by CUR Strong.

Workshop participants were drawn from U.S. Marine Corps Headquarters; Navy

physicians assigned to the FMF; information and computer systems specialists

tram ONR, TRIMIS, NAVDAC, and the Navy Medical Data Services Center, and

researchers trom Naval Medical Research and Development Command laboratories.

at the 3U participants at that Workshop I think that about ten are here at our

meeting today. The Workshop was divided into three difterent but overlapping

medical tunctions: casualty care, routine care, and medical administration. 1

will try to summarize the findings and recommendations at the casualty care

group only, because that will be the primary focus of this meeting. The

Casualty Care Working Group considered clinical treatment functions involved in

managing Marine Corps personnel with traumatic injuries at each echelon at care.

Trauma casualty management included resuscitation; triage; pre-operative,

operative, and post-operative care; ano all supporting services. At this

Conterence we will postpone consideration at other supporting functions and

concent.rate principaly on trauma casualty care. The tollowing typos at tunc-

tions were seen as needing intormaLion support in a combat setting: acute

trauma care, blood resources, laboratory, medications, and dietary services.

The Working Group was asked to describe functions that needed intormation

support and to assign the following priorities to those tunctions: high,

-medium, or low. The tollowing tunctLions were assigned a high priority: (1) '

patient identitication, including name, 6SN, unit, allergies, blood type, and

religion; (2) tL Les 01 inju-y and treatment, that is, at Echelon I times at
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injury and morphine or tourniquet administration, at Lchelon 11 times oL various

treatment orocedluros, and at Lchelon 111 times aL surgery and turther treatment;

(3) injury description and diagnosis: type and location at injuries, diagnoses

ot diseases, and description at nonoattle injuries; (4) Trauma bcore to aiu inl

triage, assess changes in clinical condition during evacuation, and provide both

prognosis and teedback on treatment outcome; the Trauma Score could be intro-

duced at Echelon 11 (HAb) and repeated at Echelons 11, Ili, and lV; (!) treat-

ment data: at Echelon 1 tourniquet, morphine, and tirst aid; at Echelon i,

intravenous tluids, tubes, and sutures; at Echelon 111 blood replacement,

surgery, immobilization, and casting ot tractures; (6) diagnostic procedures;

(7) medications; and (6) training in tne use ot data processing equipment and

sottware which, ot course, is not relevant to system design but would be

essential tor successtul implementation ot the system.

All at the data elements specitied in the 19iz Workshop have been incor-

porated into the preliminary combat casualty sottware package that Dr. Mike

Congleton ot NiEC has created and is demonstrating here at the Conrerence.

sit-lCG design statt have participated in a number ot other panels and con-

terences over the past two years tocUsed on tleld medical intormation systems,

notably the Hawaii internaticnal Contrcrncco on System sciences in l•UJ anld 1954

. ano the Symposium on Computer Applications in Medical Care meeting in baltimore,

* 19b3.

The objectives at this Conterence are, at course, closely tied to the

ob3ectives at the 1'TL; project. The primary objective ot that project is to

* develop an automated recordkeeping and data management system tor routine care

and medical readiness in garrison and tor casualty care in the tield. The locus

at attention at this meeting is on Pnacc 1 at that to•tal ettort--drectý suppai

ot acute trauma care. The collection, transmission, and timely utilization ot

casualty data are considered vitally important tor :_roper care ot the wounded or

ill patient as well as tor medical regulating and resource accounting purposes.

Little progress has been made in combat casualty data collection anid management

since World War 11. (i served as an Army corpsman and helped take care ot heavy

casualties in thle battle ot Bastogne during World War 1i, so 1 probably have the
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most outLUted COmnbat medical expevience ot anyone hoele.) As the individual is

evac-uated through Various echelons ot cart, reliable records at vital signs,

resusci tatiOn and eimergency measures, treatments initiated, and tur-ther care

"required should be available at each stage. The 1982 Wo-rkshop made substantial

progress toward Oet]inihig system requirements, tunctions, and specitications.

in september 1Y83 NHRC hosted a tollow--up meeting to lay out in some detail

thle 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 record should contain and have used this as a

guide to develop a prototype sottware package or model to represent these essen-

tial. junctions and tihe tlow at casualty information from the forward battle area

to detinitive taciiiries in the rear. At chis ineeting we would like to review

and evaluate what has been done so tar. Further decisions need to be made about

the content ot the combat medical record, data entry devices to be used, and the

design oa a new tield medical card to replace the current battle injury tag. We

woula like your input into these questions betore those decisions are made.

It is obvious that the FMF system involves unique problems and teatures.

Combat casualty care is not just an extension ot hospital or emergency medical

care; it is an inte~ir'a1 nart ot fie-el military operatinns- The numbers and

kinds ot casualties are a direct result of the kind ot military mission and the

tactical deployment of forces. In an amphibious landing against well-detended

positions, casualties will be many and severe. The success or tailure ot such a

mission may depend almost as much on medical planning and efficient management S

ot casualties as on tire power and logistics. C.

Bill Pugh, Program Manager tor the FMF effort, will now describe our basic

st~rategjy tao the development ot an FMF prototype and our progress to nate.

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

ladies, and gentlemen. I am going to des, ribe tor you the development ot auto-

mated information processing capabilities tor combat casualty care.

Previous workshops held in 1976 and 1982 were very etfective in identifying

the medical information neecs for combat casualty care, but now the point has

been reached 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 (NIIRC), at the Naval Ocean b$ystems CenLte, and at thv

Naval Submarine Medical Research Lalboratox y The Locus at') this work has been on

the intormation needs at the Lust three echelons ot medical care in the Marine

Corps--the field corpsman, the battalion aid station, and the medical company. .

The goal is to improve the management ot medical information in the field so

that medical resources can be better managed,

The initial development ettorts have been guided by the suggestions made by

the participants at the previous workshops. Anong these suggestions was the ,-

recommendation that the Field Nedical Cara be revised. Also, the participants

oL the previous workshops generally agreed that a combat medical record needed

to be developed and that computer technology should be used.

In response to the first suggestion, we began work on a revised Field

Medical Cara. This work began by examining the current card which consists ot

heavy cardboard-like paper, is slightly larger than a computer punch card, and

has a piece or wire attached to one end tor securing the card to a casualty.

Two alternatives to this card were developed after reviewing the previous

workshop proceedings and meeting with individuals who have had experience with

the present card. These alternative cards will be the subject of the presenta-

tion Dy LCDR Congleton.

Development of a Combat Medical Record is 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 ot medical intormation processing; it is the link between tield

medi,-al information and medical data in other clinics or hospitals. Again this

WOLk began with a review of the previous workshops. In addition, an independent

analysis has been conducted by Dr. Arden Forrey. Also, information has been

obtained torough the analysis of existing combat casýualty databases.

Investigation of the feasibility of applying computer technology to medical

information management has involved the evaluation ot hardware and software

development. A hardware survey and evaluation has been carried out by Dr.

Borkat at the Naval Ocean Systems Center. He has reviewed available micro--

processors, portable hand-helu devices for electronic data entry and processing,
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and a varliety Mt electiona, storage med.ia including ('aids wilth e, rugugtic strip..

and alterable semiconduc-tol ireoiluy chips encoapsulat ed in pl'astic,

Soitware development ettorts include a variety at dit[event piogruams to

peLtola oiL[eient medical tunetions. Program modules [o1 rapturilng data [oi tihe

Frelu Medical Card have been developed by LCbR Congleton. Also, sott-waie ini-

tially developed tar an occupational health system has been adapted to perliolrr

personnel tracking and thus provide a basic personnel accounting system. Com-

puter routines have also been duv-lpud by DM. Sacco and his bssociate= to COm- 0

pute an index ot trauma severity and to display trauma results in a meaninytul

way. Finally, programs have been develoapd at the Naval Submarine Medical

Research Laboratory in Groton, Connecticut tar computer-aided diagnoasi.

To coordinate and iocus these dittevent eftorts, a preliminary systen. I

design has been developed. According to this design a mictoprocessor would be

placed at the medical company. While in garrison this machine would be used to

store basic medical histoLry data, to generate reports on troop duployability,

and to encooe medical data on an electronic data tag prior to combat. 1uring

combat the microprocessor would be used to capture medical data on combat

casualties and compile a patient iecord. These data would be ret•rieved to

generate reports to include in the patient record, to send to the medical

regulating agency, tar personnel accounting, and ror supply and replenishment.

The system could also be used to analyze stored data to identity any illness

trends, to supply iniormation tor computer-aided diagnoseb, or to aid in triage

management. 0

This briet overview has been pvesented to acquaint you with the development

eitorts that ale currently underway. The tollowing presentations will discuss

the various programs in much greater detail, in addition, various hardware

devices ano software programs are on display. Atter you rave seen the d•isplays 9

and heard the d [[ereent presentations, wo will conduct a series ot workshops

where your comments and suggestions will be solicited to guide our tutur:e work.

At that time it would be helptul it issues OL compatibility and doctrine were

discussed. For exampLe: What type oi. compatibility Should be achieved2 or,

How shoule we achieve compatibility amongirr systems? or, Should Mavine Corps

* 9.



dOcLt rine be changeu to a, 'ommodate computel i zed management of: medi.cal, intoT-l

Thank you tot youi itterltion, and, now ]'ll turn th-e meei'j,4 back to Dr.

Di. Gunderson: 'Ihank you, Bill.

The Conterence is organized around three major topics vwhich reflect the

objetctives of the meeting. The tirst topic is prototype software toi: a combat

casualty information system. Bill Pugh will chair the technical prescntations

on this tpic. Here our purpose is to examine existing software components that

might be rombined and adao)ted toi the FMF application. Dr. Mike Congletori and.

Don Beck have created software designed to perform some of the critical funa- r

tions needed. bWn Beck has provided routines tor identifying and tracking in.-

Livldua.tS through vaiious environments and organizations. Accurate tracking of

individuals is one ot the key problems in the FMF application. Dr. Congleton

has written soltware to collect, store, and display the data elements included

in the new combat medical record that he and Bill Pugh have designee. Dr. Bill

Sacco is here to describe and demonstrate the Trauma Score and its possible use.

in a military combat setting. The New London Submarine Medicine Laboratory ha. "

Ueveloped a series of computer aided diagnosis packages which may have applic- 0

ability in later stages o± the FMF project or to medical information systems for

surLace shlips. Dr. George Moeller and Dr. Bernie Ryack are here to share some

of that technology with us,

'The second major topic is hardware and data entry devices. The Bioen- .

yint~c ing Group at the Naval Ocean Systems Center has surveyed available hard-

wave and data capture devices that might be suitable for the combat casualty

setting. Di. Frank •orkat will chair the technical presentations on this topic

tomorrow, and Mr. Bill Flies, President of Datakey, Inc., and Major Gary Lacher

ti .ort Benjamin Harrison will discuss the Army's testing program for the

electronic data tag. LCLR Roger Schultz from the Navy Military Personnel

Command was scheduled to give a presentation on the Realtime Automated Ptaient

Identifilcation System (RAPIDS) project which involves encoding and storing

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

was unable to at.tend, so Frank Borkat will present that material.
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The L.Lnal topical area to be aiscussea is the trauria care process and

spacitioally a survey ot existing combat casualty databases that might provide

-sQL'l ' guidance tor the design of a new combat medical record. Dr. Frank

Garland trom NURC will chair those piesentations, and Drs. Garrick, Fortey,

Henderson, and McCaughey will des-cribe several existing casualty databases and
their potential usetulness tor iniormation system design. I am grateful to Dr.

t:rwiin Hirsch trom Boston City Hospital for attending the Conference. Dr. Hirsch

was one ot the surgeons who getheree tne data that Drs. Garrick and Forrey will

report on tomorrow.

"the purpose at these technical presentations will be to provide enough

irintormation abot cuý-r7ent technology and available resources so that we can hold

inturunned discos6ions in the Work Group Sessions Tursday afternoon. We regard

ttWse discussion groups as the heart ot. the Conterence and the principal oppor-

tunity for each ot you to make a contriuution to our knowledge, understanding,

ancA tuture airecLion. -

The Chairmen of the Work Group Sessions will present summaries of your

discussions aýc. reccrmnendat.ons on Wednesoay ninrniig, i.s will try to integrate

these into a ceherent set oa findings and recoaffaendation.- in the final session.

We are plannirg to prepare a prnceedlings oa the c•onference and to publish

it as a technicol. report from the Center. You all ,ill receive copies of. the

proceedings when they are available. -

S.

* '- '
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Prototype Software CoRLponents of the Combat-

uasualty Information System
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Alternatives to the U.S. k'ield Medical Card

b('[)R i'.uicac'] V;. Congj 1 ton

Naval liealth kesearchi center

San Diego, Calitornia

Tne colle;ction ot battle casualty infotrmatiori is important tor rnedicýL,

tactical, and research purposes. Since 19b2 this intorinatj'In has been collect~eo

rin the tield (1Echelon 1) and at the Battalion Aid Station (E~cnelon 11) with th.'

U. S. Fie ld Med ical Card (Figure 1). As presently designed, this card has bee[!

I VO.CR4AI4 A- ORACHAN TRaD/aRMI ." .a 1-.'oI. T. UNIT UNITS~S0'C .j DURIE I

LIILý 1-OLIIF-KN 1, I

C h LE E N EI*IIS4TN 'DLAAICO

OIACA~ISII.I~A..IIIAA.TI0lIIVC.SICK/ MATLqIC9I ...1I~Q I... I..

1____ ______ WAS "It COIN IAU 1.I I fOIIII.1 IQ L LA
4 ISE**EK ',ICRCT 

0

0 ~ 1
IN LSIR

11 LINE O. OTY1 t
- -lTIN AVRT E- C EVC

-T EAMETIR ETSrYtrUA ot M~t DATE

1AAITEA.ENT ~ ~ ~ ~ ~ ~ 0- NE EI., 1U 0.... In,0*T 0 hS AI * A S.l.- -

U MRAMN I Il 4EIOPI INE.U.

Tl NPVSE 1.2.1 DOT IE R

SI. AT STA 1. .. .. . a

VD FORM 13K0 i juH ax V. S. FIELD MEDICAL. CARDIFICHE MEDICAILE DE L'AVANT ErATS.UNLS
SIN 0102-01-1713-5500

I1 DIETT CME(IJMA AIAEC1 410 C1E1IOCII.IEART-1II.II

SU 5 GOVERNME NT PINIr' ING CEFPCE: 19142-509I 0I2

Fi e1. U.S. liuld Mudi cul Card
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considered to be inadequate both in information requested and the ability to

withstand climatic and physical conditions encountered in combat. As a continu-

ous record ot treatment, it has been perceived as too small and too difficult to

read. Because ot its size, it has been frequently lost or not included in mei-

cal records. Previous FMF workshops created coummittees to concentrate on prob-

lemns encountered with the use ot this card. These committees felt that the data

collected at each echelon of the medical organization be confined to the minimal

information necessary for the treatment of the patient at the next higher eche-

Ion. Tniis restriction was imposed by the reality that only briet and readily

obtained information coujd be collected by medical personnel working under the

pressures of combat. The previous workshops stressed that the data provided by

each echelon be sufficient to permit reconstruction of clinically important

events in the patient's history. In September 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 for Echelons I,

Ii, and 111. These elements included; (1) identification data, demographic

data, brief medical history, presenting problems, vital signs, provider I.D.,

facility, injuries, procedures/treatments, medications, and final disposition

from Echelon II, and (2) data requirements unique to Echelon III, triage 0

disposition at Echelon 111, laboratory tests, operative procedures, provider

orders/notes, and final disposition from :helon III (Appendix I, pp. 35-42).

A form was then designed by the Naval Health Research Center which con-

tained elements to be recorded at Echelons I and II (Figure 2). it makes

maximum use of 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 ot the form contains sections for 1rzcording

basic demographic information, vital signs, Trauma Score, injuries, treatments,

tubes, and anesthetics. Side- Two includes sections for recording medications,

triage classification, final disposition, and provider notes. In order to gain

a better understanding ot how this tor-m could be used, examples oi recording

data from a simulated casualty will be reviewed as the casualty moves from

Echelons I to 111,

0
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In combat situations the field corpsman must go to the casualty, many times

while under enemy tire. When the casualty is located, the corpsman pertllrms

emergency Lirst aid which could include the immobilization oa fractures, the 2

application ot tourniquets to stop major bleeding in the extremities, bandaging [ .

wounds and burns, and the administration of analgesics and antibiotics. After I-

completing emergency first aid, the corpsman tills out the term. Basic demo-

graphic data are recorded trom the casualty'.s dog tag and, instead of taking

time to write out descriptions at the injuries and treatments as required on the

Field Medical Card, this form could be quickly marked to indicate the site and

type ot injury and site and type of treatment.

The casualty is then taken, by litter if necessary, to Echelon Ii the

Battalion Aid Station.

At the Battalion Aid Station, the term is reviewed while the patient

receives further treatment such as IV administration, tube placement, regional

anesthetics, oxygen administration, wound debridement and closure, etc, Addi-

tional injuries can be icentitied and treated and the form updated. The

Battalion Aid Station is equipped to take a complete set of vital signs, and a

section associating vital signs to Trauma Score variables is included on Side

One of the form. The resulting Trauma Score can then be used to derive the.S

casualty's probability at survival. This might have use in assigning priorities I
to patients for evacuation. It the patient requires further treatment, he is -...

evacuated to Echelon lll--the Medical Company. -

Aiter arriving at the Medical Company, the patient is taken into the triage -i

area where he is turther examined. The torm is reviewed, and the casualty is

assigned a triage disposition at either minimal, delayed, urgent, or expectant. I
The Medical Company creates a permanent record, and thu torm becomes o part l. lei

that record to accompany the patient it further evacuation is necessary. At hoe

Medical Company, data from the form could be input into a tiela-hardenod mirvo-

computer such as the Marine Corps Green Machine (IBM series I). Information .- .1

Irom turther computer data processing could then be used to track personnel,

make tactical decisions, and assess supply/resupply needs.

A second furm was designed at the Naval Health Hesearch Center to illus- -

tiatu how data elemunts recoroed by Echelons I, II, and III might be included

23)
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(Uiqti-e 3) both tor-itL3 are present~ed at. this conterence to illustrate alterna-

tives to the current F~ie.10 Medtical Card,. Subsequent recommendations made at

this coriterence will noe Used to createý a prototype version FMF card tor tuture

tieJld testinq.
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Implementation 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 and applica-

Lions to cýombat casualty managemenZ., The applications include the characteriza-

tion of casualty conditions from the scene oa wounding through the intensive

care unit, casualty prognosis and triage, simple communication oa injury severi-

ties oa mass casualties, assessment of therapeutic modalities, and evaluation of

care in genera]..

The indices are the Trauma Score (or simpler variants), the Global Index,

and the Injury Severity Score. The Trauma Score is based on assessments of

physiological responses soon after injury. The Global Index characterizes

patient condition in the Intensive Care Unit using measures of organ tunction.

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

doctors, 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 opening, best verbal response, and best motor respouse make up the Glasgow

Coma Scale (2), used worldwide to assess central nervous system function.
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TABLE 1

TRAUMA SCORE
CATL•GORY DEFINITIONSe METHODS OF ASSESSMENT, AND CODES

Rate Codes Score

A. ResUiratoV Rate 10-24 4
Number of respirations in 15 seconds; 25-35 3
multiply by four 36 or greater 2

1- 9 1 A-
0 0 A._

B. Respiratory Epxaansion
NorTmal Normal I
Retractive- Use of accessory muscles Retractive 0 B.

C. Systolic Blood Pressure 90 or greater 4
Sistolic cuff pressurE- either arm, 70-89 3

by ausculation or p&Tpation 50-69 2
1-49 1

No pulse 0 0 C.__

D. Capillary Refill
Normal- Nail bed color refill

in 2 seconds Normal 2
Delaved-- More than 2 seconds capillary refill Delayed 1
None- No capillary refill None 0 D.

B.. Glasgow Coma Scale Total

CCS Points cco-e
1. .Eyl•opn.i •. -

Spontaneous 4 14-15 5
To Voice 3 11-13 4
lo Pain 2 8-10 3
None 1 5- 7 2

3- 4 1 E.____
2. Best Verbal Response

Oriented 5
Confusid 4
Inappropriate Words 3 ,
Incomprehensible Sounds 2
None 1

3. Bet ,
Obeys Commands 6
Local.,zes pain 5
Withdraw (pain) 4
Flexicn (pain) 3
Extension (pain) -2
None I

Total GCS Point 'i+2+'J) TRAUMA SCORE
(Total Points A+B+C+P+E)
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A pruvious study (3,4) evaluated tile Trauma Score as a possible adjunct to -

casualty assessment and triage in the early stage of combat care. Results

showed that the corpsmen) were capable of doing the clinical assessments required

by the Trauma Score with minimal training, and their 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 evaluated using

data from 888 patients with penetrating injuries. One version, called RECG,

uses all Trauma Score v-.iriables except systolic blood pressure, which is rarely

obtained by corpsmen in the field. Another version, called RPM, incorporates •--

three variables only--retf,)iratory rate, pulse rate, and best motor response.

Both RECG and RPM are gooc :)redictors of patient outcome, about 90% as powerful

as the Trauma Score. 'ihe. ai c easier to memorize, require less time for assess-',

ments, and have potcnt.ct t-r use at all echelons of care including use by

corpsmen at the sceic out "oundcing. During the study the concept was presented

to Navy corpsmen, wedica-l s.h.I staff, medical officers, and health care of-

ticials. They fiound it compelling because of its simplicity, power, and appli-

cation at all echelons of care to triage, to characterization ot patient state

over time from the scene of wounding to the definitive care facility, and po-

tential for immediate feedback to lower echelons on the quality of casualty

triage and management.

The power, validity, and usefulness of a physiological severity score, such

as the Trauma Score, RECG, or RPM, can be enhanced substantially by two refine-

ments: decomposing the score into two components, a respiratory-circulatory

component and a neurological component; and separate analyses of patients with

and without serious head wounds (5). Such decompositions are available for the

Trauma Score, RECG, and RPM. For example, the index pair (Cn, Rn) , is the

decomposition of the Trauma Score into a central nervous system par t C and a

respiratory-circulatory part R . Using the notation of Table 1, C = E and Rnnn

A + B + C + D.

Global Index

The factors included irl tile Global index are the Respiratory index, serum

creatinine, serum bilirubin, and the Glasgow Coma Scale. The Respiratory Index

(6,7) was developed to measure post-traumatic pulmonary problems and can be used
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as a guide for respiratory therapy. The Global Index is an overall measure of

patient morbidity derived from the statistically most powerful measurements

among several 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 = Rn + C + U + C
n n n n

wh ere

Rn = 1.5 x Respiratory Index;

Cn = 0 if Serum Creatinine is one or less or

= 2.0 x (serum Creatinine G- 1) it Serum -

Creatinine is greater than one

B = 0.5 x Serum Bilirubin;

Gn 15.0 - Glasgow Coma Scale.

The four variables defined above also appear in other indices called Clini-

cal Hulls, defineu in a later paragraph.

The Respiratory Indl-x (RI) , a measure of respiratory i isufficiency, is

defined as follows:

RI 713F -P C P
10 a 2 a 2

P 0
a 2

where

F 2 = tractional concentration of 0 in inspired gasFI 2

P C = arterial partial pressure ot oxygen (mm Hg)
a 2

PCC2 = arterial partial pressure of carbon dioxide (mm Hg)

For the Navy application the Global Index could be used in the definitive t I

care facility to complete the tracking of a casualty. The Trauma Score or

simpler variant, together with the Global Index, would provide a permanent

record of patient condition transitions, from the injury scene through the ICU,

with implications tor triage, evaluation of care in general, and evaluation of

specific therapeutic modalities at all echelons of care. The applications will

be described in more detail in a later section.
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Tn-;ury Severity Score

'h-, Injury Severity Score (IS1) (12) is based on an earlier development,

the Abbreviated Injury Scale (AIS)(13), which in turn is based on a listing of

lesion descrip)tions. Each lesion is assigned a severity code from one (for

minoi injuries) to six (tor injuries that are untreatable and always fatal, for

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 girdle, and (6) external.

It a victim has any injury with an AIS value of six, the ISS is assigned a

value ot 75. Otherwise, the ISS is computed as the sum of the squares of the

three hi.hesc fIS cu'Ies from three different body regions. For example, suppose

a victim has seven Tnjuries distributed as follows:

Number of AIS

Region Injuries Codes

1 2 5,4
2 0 0
3 2 3,2
4 1 2
5 1 4
6 1 1

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

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

The ISS = 5x5 + 3x3 -: 4x4 = 25 + 9 + 16 = 50.

Because the ISS is defined as 75 for cases where any AIS = 6, the ISS can

reach no value higher than 3 x 5 x 5 = 75, and its range is therefore from 1 to

75; the higher the score, the graver the patient's condition.

Application to Management of Combat Casualties

Mere we discuss applications of the indices to the triage, tracaing, aJ -1

evaluation of management of casualties.

Triage Principles Incorpo.3Ltinu a Physiological Response Score
Triage is a method of monajing mass casualties, including assessment and

0 ---

classification of casualtji:s, for priorities of treatment and evacuation. In a - -

wartime mass casualty siturtion, the priorities of treatment and evacuation are
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dependent obviously on military objectives. The priorities can be radically

*itferent tor different objectives.

The triage principles discussec here, which implement physiological

response scores, are intended to maximize survivors. As such, these principles c
would be appropriate after 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 4

triage is used to sequence patient care, It the objective is to maximize

""survivors, establishing urgency is the first sorting criterion.

The battalion aid station is the primary site of casualty sorting. Under

sozue current military protocols, casualties are examined by the battalion aid

station medical officer or assistants. The medical officer determines the level

ot treatment required and the priority of evacuation.

All casualties are classified by level of treatment required. There are

t our 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 self-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

for 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 of survival even it

*,-,:orded full medical resources.

triage in the field involves priorities for care in the field and for

S:z~uut. ion to higher echelons or care. Casualties may be triaged many times in

the field. Vrequency will depend upon such factors as the intensity of combat

. uit availability of time and resources for resuscitation, treatment, or evacu-

aLien, ci for more definitive assessment and treatment.

4 8
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In such circumstances, serial measurements of a physiological response

score can help provide a finer discrimination of patients in Categories 3 and 4

at various stages of triage ana care. For example:

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

vival, P., associated with the response score. The P3 is to be interpreted

as the probability ot survival presuming immediate definitive care.

2. Serial assessments can be used to measure the clinical "change of state" of

a casualty: .

a. From scene of wounding to Battalion Aid Station (BAS).

b. Awaiting resuscitation therapy at the BAS.

c. Before and after resuscitation at the BAS.

d. In the holding area at or near the BAS.

e. During 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 implication"s

for triage, evaluation ot care in general, and evaluation of specific therapeu-

tic modalities at all echelons of care.

One of the simplest methods for tracking the progress of a casualty is a

time series plot of the survival probability Ps' illustrated for a hypothetical

patient in the figure below,

U1 .00 -.

0.80

0.60 _

0.40

0.20U

Location S B H I1 D1  D2 D3 D4
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The symbols on the horizontal axis are defined as follows;

S: scene of injury

1: 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 D. are based on the Global Index.i

In addition, we can provide a graphical presentation of the ICU record by 4

mneans of "anatoglyphs", like the diagram shown below (14,15).

S%: ]1
I6

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

(the brain, heart*, kidney, lungs, and liver) are outlined with scale maekings.

shading these five areas to a height corresponding to the severity of the

individual organ's derangement gives an anatoglyph of the patient's condition.

An example is shown on the right above.

Clinical 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

*Althuugh the heart is included here, this version of the Global index does not

contain cardiovascular variables. The number appearing near the mouth of the

protile i- the Global Index. A ser.'es of daily anatoglyphs transforms the pa-

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 anatoglyph will display each organ outline shaded up to the highest

level that shading has reached on any day to date, thus representing thie worst

condition seen so tar. The iinner 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 (It, 11").

The tirst level, called PRE (trom Pittliminary), identities unexpected survivors

and oeaths. These cases may be therapeutic triumphs or tailures. PRE can be

used to assess patient management at any echelon.

The second level, the State 'transition Screen or 6T6, identities patients
q

with unusual clinical courses in the detinitive care unit. Among these are

patients who improve substantially betore they die, and patients who deteriorate

substantially betore they recover. These cases may be near triumphs or near

tailures.

PRE: Semi-Uuantitative Assessment ot Trauma Care. Ideally the basic

ingredients ot the PRE methodology are two injury severity scales, one ana-

tomical the other physiological. The goal ot PRE is to identity cases where the

outcome was anomalous--in terms ot the scales employed.

In the discussion here, we use the Trauma Score as the physiological

assessment and the Injury Severity Score as the anatomical assessment. The

scores are ploted on an x-y graph as in Figure 1. For example, a patient with

an ib5 ot 25 and a TS ot 13 is represented by an x or a dot at coordinates 25, 6

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 employed, survivors usually predominate

toward one corner ot the plot, deaths at the opposite corner; ano mixed results

are seen along a sloping line that cuts across thle connecting diagonal. Such is

the case in Figure i, where survivors predominate at the lower lett and deaths

at the upper right. The sloping line in Figure 1 is called the S>U isobar. At

each point on this line, the patient has a bd percent chance ot survival. A

patient whose point is below the line in this tigure has better than a SU per-

cent chance 0o survival, and in a statistical sense, is expected to survive.

* 6%
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Washington Hospital Center Shock Traima t ationts
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Trauma Scores versus Injury Severity Scores
Figure 1 "'•

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

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

or "unexpected" outcomes. Those are cases worthy ot audit.
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The, data in Figure 1 are tram a set at 402 blunit trauma patients seer at

the Washington lhospital Center (Washington, D.C.) traoit January 1, 1980 to

December 31, 19.81. The S50 isobar in the figure was computed froan earlier data.

This combination--of current data and historic isobar---iliustrates the usual

implementation of PRE. In practice, a patient's (IS, TS) pair is plotted as

soon as his or her data are available, and the decision whether the patient

outcome was unexpected (in a statistical sense) is based onr an isobar from

previous data. PRE can also be implemented with two-component physiological

scores. These pairs are nearly as powertul as the physiQloqical-anatomical

pairs. The patient can be represented as soon as the measures are obtained.

one need not wait tor an anatomical assessment. Figure 2 is an example for a

twa-componient pair applied to serious head-injured patients.

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

onies that are interesting anid deserving of audit. Other interesting cases are

those whose admission scores to definitive care facility indicate a better than

50 percent chanice at survival, but who deteriorate subs taniti"ally before they

recover-F and those whose admission scores indicate a low probability of sur--

vival, but who improve substantially before they die. To sift out these cases,

we need measuL:es at patient condition, and criteria for distinguishing major

trom minor fluctuations.

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

values in the ICO. The admission value can be based on a Trauma Score-ISS ru-I
combination or a two--component physiological score, and the ICU values can be 0

based on the Global Inoex.

The audit selection criteria in STS are different for survivor, and non-

survivors. Tiiu survivors selected are those tor whom PA is greater than 0.50, ,<.-

but whose survival probability falls below P by 0.25 or more during the ICU

stay. The non survivors selected are those for whom PA s 0.50 or less, but

whose Global Index reaches 1(1 or less during the ICU stay,
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Applications at a Computer-Based Patient Management System to Fleet Marine Force

Medical Care '"

George Moeller, Ph.D.

Naval Submarine Medical Research Laboratory

Groton, Connecticut

This report describes a computer-based patient management system that

serves as a medical consultant to corpsmen on-board submarines. It also shows

how the patient management system is relevant to medical information management

in the Fleet Marine Force. In addition, the implications ot the lessons learned

in development and implementation of the submarine system for the delivery of

medical care in the Fleet Marine Force are discussed.

There are some differences between medical practice in the Submarine Forces

and in the Fleet Marine FQrce. In submarines total responsibility for care Qf

any ill or injured crew member may rest on the corpsman for days or weeks, even -4

in peace time. For this reason an Independent Duty Submarine Corpsman (8402) is -

more highly trained and more experienced than the rifle company corpsman in the

FMF. The second mnajnr difftrepnce implied hby the preceding points is that the _

final level of care given by an 84," is higher than that given by a corpsman in

the FMF. As a consequence ot these two differences, some computer-based aids

provided to the submarine corpsman would be targeted at the battalion aid

station or higher in the FMF context. There is a third difference that should

be recognizeo but not over-emphasizeo, namely, the relative incidence of cases

presenting as trauma and disease. While the relative incidence of trauma and

cigpap shoul d not change great!- aboard a submarine hetween war and -eae- J A
the FMF, trauma cases will predominate in the first phase at an amphibious

operation. However, Disease and Non-Battle Injuries (DNBI) will become more

important sources of attrition in the FMF as time passes and units rotate .

between line and reserve status.

The objectives ot the submarine system are paralleled in the Fleet Marine

Force. The first is to improve patient care. The second is to minimize both

temporary and permanent loss of manpower. The latter goals can be achieved by -

returniny personnel to duty tram the lowest level in the medical care system at
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which detinitive a.r.. ca- be rendered. With properly designed computer-based

aids, it may be possible for the company corpsman to do more than he has been

asked to do in the past,

Table 1

AREAS UNDER STUDY

ABDOMINAL PAIN CHEST PAIN PSYCHIATRIC CRISES

DENTAL EMERGENCIES ORTHOPeDIC PROBLEMS SHIPBOARD 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. Work beganS4

with abdominal pain because the principal single cause for evacuation from

submarines has been apparent appendicitis. The second disorder area taken for

study was chest pain with major concern being f-or diagnosis and treatment of MN.

The third 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 psychiatric crises, helping the corpsman

discriminate between major and minor problems and guiding him in patient

management. Dental emergencies have always been a problem aboard submarines

because training in handling them is limited. The facilities consist of a kit

designed and selected by dental authorities on the assumption that treatment

normally would be palliative. The last two areas, orthopedic problems and

shipboard trauma, are to be attacked because the corpsman needs help with them.

Trauma is clearly an area in which NURC has made a good start with the work

described by Dr. Sacco. Work started in the orthopedic area some time ago when

an orthopedic surgeon came on-board NSMRL for his reserve tour.

What has been achieved to date? .NSMRL research began with an analysis of

the corpsman's duties and the medical problems he encountered on patrol.
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Following that analysis, a comprehensive review ot the literatule identified

those programs which existed and seemed to be relevant, The one program that

looked promising because it had been studied extensively in hospital settings

was that developed by de]ombal tor diagnosis of abdomii:al pain. That program

provided both a method for deriving a diagnosis, or algorithm, and a first draft

of a database. With adaptation of the program to the Tektronix 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 collect reliably; can we teach him how to 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 more important to know

how a corpsman reached a decision than whether it was right or wrong. Given the

relatively high incidence of nonseriQus illnesses, you could do very well in a

probabilistic sense if you diagnosed every case of abdominal pain, for example,

as nonspecific abdominal pain. For that reason, we conducted observational

studies in which one or two persons trained for that purpose observed the

corpsman, usually in a clinical setting, as ho applicd thc system t, real life

patients. Next, we conducted preliminary sea trials with the abdominal pain

system to determine whether the corpsman could indeed use the system in the way

intended. Although some corpsmen were unenthusiastic before they went to sea,

on return they were all willing to grant that the system could be useful to

them. The other important point about the sea trials is that by training the

corpsmen to provide detailed records, and the specifics of each of these

* disorders as they present, we have greatly strengthened the poz' b'.llFy fcI -

effective communication between the corpsmen and the commanding officers. With

the conclusion of trie preliminary sea trials, the final versions ot the programs

and documentation were prepared. Then the operational trials ot the abdominal

pain were begun. Recently the first interim report on operational experience

with that system was published. To date the system has worked reasonably 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.
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In these cases, his independent diagnosis tells us the corpsman knew the disease

was not within the domain of the program, but he wanted to test the system.

Sometime before the sea trials had begun, work on chest pain had been

initiated. The original chest pain program did not include ECG. Since that V 7_;

time, there has been a shift in medical opinion so that now there is a consensus

among Submarine Medical officers favoring placement of ECG capability aboard the

submarine. The second development came from a test in Brigham and Women's

Hospital, Boston, of the initial chest pain program. There the original chest

pain program 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 incorporate ECG data. The ECG to be acquired is a

miniaturized update and modification of the Computer Assisted Practice of Cardi-

ology (CAPOC) system that will give the corpsman a tair amount of guidance with

respect to the meaning of the ECGs. This kind of product could be very useful -

in the FMF medical system it used as the full scale CAPOC system is to preserve

the precious time of the physicians at level II or beyond.

Where are we now? Studies have been conducted at the Naval Hospital,

Groton of the ability of corpsmen to collect chest pain data from patients, and

they do fairly well. As noted earlier, the contract ior revision of the chest

pain program to include the ECG data is about to be let. As a first step toward

developing the psychiatric system, the ability of corpsmen to make appropriate

observaLions of severe mental dOsorders was evaluated. Selections from a film rt

developed at a large southern university to train psychiatrists were presented

to a group of corpsmen and a group of specialists in the field. There was

substantial agreement between the corpsmen and experts as to what behaviors,

attitudes, etc. the patients displayed. By the end of this fiscal year the

psychiatry programs under development should be ready for evaluation in various

settings with corpsmen as program users.

in summary, we have a microcomputer-based system that has been developed

for use in isolated environments where the medical department consists usually

of a single corpsmen who may be trained to work independently. our goal is to
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provide consultation to the corpsmen in a way that will improve his ability to

treat his patient and make the important choice be.tween a recommendation to

evacuate the patient or to manage the illness on board.

Finally, what ot the FMF? It the ditterences between the FMF and the

Submarine Force are kept in mind, there is every reascvn to believe that the

computer-nased systems developed tor one can be adapteu to the other. Beyond

that, computer applications to medical practice in all rNa,.at and Mar-ine units

must be caretully coordinated if any are to prosper.
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The Technology of Advanced Portable Information Products

William Flies, Chairman

Datakey, Inc.

uurnsville, Minnesota

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

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

tion storage devices that can be carried conveniently by people for the purpose

of rapid and accurate information storage, information retrieval, and informa-

tion recession. The underlying principle assumes that each has tneir own unique

"transaction world" that consists of many different types of equipments that

will access previously stored data, store new data, and revise existing data.

These transaction points will each be a unique application such as medical,

security, personnel, financial, process control, and others. The personalized

proaucts that respond to these requirements must be portable, duraole, user

friendly, and must support data access, storage, and revision for the multiple

applications in a personalized transaction world.

In 1971, an innovative device called the microprocessor was invented. This

microminiature electronic computer had significant data processing capability in

an economical and easily integrated package. The world entered the "micropro-

cessor revolution" and data processing capability suddenly became a common part

of many products. Infoimation processing was distributed to nearly every facet

of our lives.

The microprocessor revolution was accompanied by an even greater appetite

for information. The distributed processors were very capable -f digesting and

creating large quantities of information. However, the conventional portable

information devices were incapable of providing the needed capabilities of data

interchange and the desired capacities in a convenient and desirable people-por-

table format. Conventional ID's and cards, magnetic stripe cards, papei tape,

punched badges and cards, floppy disks, printouts, written codes, and memorized

data fell far short in one wr more of the necessary capabilities. Advanced

devices to match the processing capabilities were required.

First, the objectives of the Distributed Database had to be defined.
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1. Portable -

Conveniently 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. -

2. User Friendly or Human Engineered -

It should be a device that people will carry and can use without any users'

manual or training. There should be no "upside down" or backwards.

3. Fast Random Access .

Data within the device must be accessible at subsecond speeds. Further, any

piece of data must be accessible without the need to access unwanted data.

4. Retrieve/Update without Movement -

once inserted, the device should allow the equipment to retrieve desired

data and revise desired data without any peripheral movement of the device.

Movement to various data fields should be electronic. This aifters from

magnetic medias where the read/write devices and/or the media device must be

physically moved to read and, again, to write data.

5. Application Independent -

The device must not support only single applications. A person's transac-

tion world will contain medical transactions, security transactions, finan- 4W.

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 ot the production econo-

mies from other applications.

6. Multiple and Concurrent Applications -

People do not wish to carry a pocket full of devices - one for each appli-

cation. Tile preference is to carry one device that will contain unique

"information tiles" for their unique transaction applications. They need

only to insert the device at tfie point of transaction and the equipments at

that point will utilize the respective data to effect the transaction. - -

7. Application Flexibility - "

The device cannot dictate the information contents or information structure.

That must be under the co(ntrol of the application. The Data Content, Data

• . ,.
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Organization, Data Alteration methods, and Data Security must be defined and "

applied by the application through its unique transaction equipments. L

8. Simplicity of Intertace Language -

The application must have a simple data-assisted "language" with which to

manage its application and its distributed data devices, it should not be

concerned about the physical structure or information stiucture of the

portable device - only the convenient management of its data.

9. Reliability and Durability - .

The device must be durable and roliable to withstand the harsh peQple-por-

table environment. That means a barrier to the effects Qf heat, moisture,

corrosive environment, the extraneous fields of magnetic and static dis-

charge, and excessive physical impact. Data retention must be maintained in

all uses for periods in excess of 10 years without use and for a "life time"

of frequent use.

lu. Economical -

The device must be economically priced and still provide the necessary

capabilities with advanced technologies.

Given the objectives ot the Portable Database as defined above, a system or an

approach had to De developed to support thiose objectives. Datakey has developed - I

its patented approach to the total Advanced Portable Inforzc.V 'on Solution. It

consists of three elements.

First, the Portable Element - the device that people carry - is the Data-

base. It is a distributed and personalized Data Base unique to the person and

distributed to the person on both a physical and logical bnsis. It is not a .

data processor; it is the database.

Our tirst portable information device or portable element was the Data Key. -

It is the shape and general size ot a conventional metal key. This shape is 0

already carried by people. People already know how to use the key shape.

Although its shape suggests severity, it is a multi application distributed

database that is shaped like a key because that shape is "user friendly." -

Internally, the Data Key consists of a semiconductor memory mounted on a

special miembrane. The membrane and silicon memory are encapsulated into a
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* strong thermoplastic body tor protection, portable convenience, and operational ::,

concurrence with access equipments. ".)

The notable teatures ot tile Data Key include: J
Semiconductor Memury

o This large-sicale integrated (L•i) silicon memory is alterable - any word

may be revised or altered.

o It is nonvolatile it does not lose its contents when thle power is

o The combination ot word alterability and nonvolatility is a relatively "

recenit semiconductor capability. Most ot today's nonvolatile memory devices can

be written only once. Most ot today's alterable memory devices will not retain

intormation when power is removed.

" The capacity ot the Data Key is 14UU bits.

"b ser Frienoly - easily carried and needs no training to use simply

insert and turn.

o Durability - exceeds the specitications tor durability in the people ,

portable environment

u Convenient

Our second portable intormation device was the low capacity Data Tag. it

is ot the same basic shape as the Soldier i1) Tag or "Dog Tag." I
lnternally, its construction is ot the same technology as the Data Key

except tor the larger membrane. Like the Data Key, it has side-to-siae redun-

dancy. This means that the devices may be inserted with either ilat suitace

racing up. There is no "wrong way" to insert the Data Tag or Data Key. %-

Tit Leatures ot the low capacity Data Tag are identical to that of the Data 9
key except the Tag has two large ilat surtaces tor visual intormation. -

Our most advanced portable intormation device is the high capacity Data Tag

tamily ot devices. Again; it is shaped like the bog Tag and has side-located

redundant controls.

Internally, however, the high capacity Data Tag is much more advanced. its

membrane contains an alterable nunvolatile memory with bit capacities o lb,UUO

to uq,UUD. Further, it contains its own microcomputer; it is a "smart tag."

6
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The computer provides much taster data management ok tile larger capacity

menmories wile stll communicating via only eight redunidant contacts.

Its teatures are common to the lower capaclty dievices with the exception ot

tie microcomputer and its capailities6.

The Portable Element is toe datab-Ase and tLakes ditterent torms. Regardless

ot torut, however, its objectives and general capaoilities are constant. -

The second element in the system is tLe Access Lleinent which is the element

that interlaces to the portable element and manages the data within the portable C

element. It consists ot a device into which. the portable device is inserted and

a small microprocessor-based electronics interlace module The interlace

* module;

o Administrates the random arrival and departure ot portable devices.

o Communicates to tie liost equil ient.

o Manages oata within the portable device via a simple conmmand languaue

administered by the host application.
S

it contains its own internal Data B3ase Management Soitware. The same

moUUle is used tor both the Data Key and low capacity Data Tag. Only the access-

device irnto which the portable is inserted is unique to the portable device. InI 7

tact, tihe electironicS module will concurrently support both a Data Key and Data

Tag.

A higner level intertace peripheral with industry standard R<232 communica-

tions supports "addi-on" applications. This peripheral ib shown in support ot

tne high capacity Data Tag. -A

The tinal element in the system is the User System or equipment whichl is

the Application. The general purpose portaUlc elen.ents and access elepments are

m.,de specitic by the way tle User System applies tlhem in the total application.

"VTe User Lystem uses a simple data management language to access its data and to r

manage its data. Any given portable device may have other applications tiles

tor other applicati.ons, but the intertace module interacts with the User system

to make tne portable device "temporarily uniqUe" to its speciLic h1ost equipment.

A given user may have many d.itterent applications usiing commngon or private data

tIles III the Same portable device. For example, . tielo-belt worn device could
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use a commnon tile and create a new tile ot information. Thle battalion level I
could use dirferent equipment to use those tifus ot data and create additional

data. Similarly, thle Company and Fleet levels can utilize their unique equip-

ments to manage common and private tiles as their specific applications dictate, r

Let's briefly look at a tew applications ot advanced portable information

to better understand the prodicts' capability arid tlexibility.

First, a medical application ot Computer Dialysis Corporation - a manu-

tacturer ot total Kidney dlalysis systems.

Initially, the Doctor prepares a Data Key that contains the patient's

idei.titication and specitic dialysis parameters.

The patient goes to the comfort of thle home or to a clinic for the dialysis

process. The Key sets the machline specitically tor the patient, as directed by ."

the Doctor. During the process, "snapshots" ot the Wood cleaning process are

stored into tile Key tor future review Dy the Doctor. The Key is botlh a data

source and a data collector.

The arLtiicial kidney or dialyzer also has its unique Key. This Key

contains specifics on the type ot Dialyzer, the assigned patient, and also

records data during each dialysis process.

Atter each use, the dialyzer is "cleaned" by a spccial machine that uses

data in the Key to perform this process most effectively. It also detects wnien I
the dialyzer eftectiveness begins to diminish - a factor unique to each patient

- so the dialyzer may be discarded. It still eftective, the Key assures that it -

returns to the proper patient before a dialysis can be initiated.

In summary the Keys are eftectively assisting in personalized medical

process control and patient use security.

Ot-her applications include personal databases such as the U.S. Army Soldier

Data Tag that stores personnel, medical, and tinancial data. In this second

application, these Data Tags are currently managed by U.S. Army prograrmmed man-

porta0le computers. Note the High Capacity Data Tag Reader on the left and the

Low Capacity Tag Reader in the riyht side ol tihe computer (slide). The Data Key

reader is located above the tag reader and supports access security to the

computer.
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A third vending application demonstrates the Data Key's support ot elec-

tronic tunus applications. The Keyý is ceoited relative to the vend selection, ,

and is "retilled" via currency conversion or on-linu payroll deduction.

Automated t'Ieet Retundiny Systems also use the Data Key tor authorization,

materials control, and vehicle maintenance records.

Industrial process control benetits trom the "Shop tloor duraoility" ot the .,. -

Key and the capability ot selective alteration and "teeaback" process improve-

ment.

This concludes my presentation on Aovanced Portable Intormation Systems. I ,-

hope tnh t your knowledge ot the technology, the capability, the tlexiDility, the

portability, and the application ot these systems has Lbeen increased.-.
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Dratt U.S. Army Unit: and Division Level

Mnedical AJP Hardware Requirements

Major Gary N. Lacher

U.S. Army Soldier Support Center

Fort Benjamin Harrison, Indiana

The Army's Air Land Battle doctrine tor the '18s and beyond stresses the

need to gain and maintain the initiative on a highly i1uid and nonlinear

battletiel1. This must be done at great depth and across broad tronts wherever

opportunities tar ottensive action are idientitied. This presents a ditticult

challenge to the meoical unit commander. Military medical doctrine to address

that challenge is rapidly evolving trom concepts that make maximum use ot modern

electronic technology to address critical deticiencies. The Army's Medical

Mission Area Analysis (MAA) has recognized the need tor improvement in, among

others, tite tollowing specitic areas ot medical operations:

1. Thle current tield medical records system on the integrated battletield-

is inadequate. Corrective action has 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 an the integrated electronic

wartare battletield. Corrective action centers on the use ot automated systems

to speed data access and improve etticiency as it is used. -e

The Soldier Data Thg (SUT) project has been the most successiul attempt to

kdate to r-e..5Iv '- the t i r-t ot i ciency, and! as its assn at o harawaze has bneen

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

The most capable version ot the SDT contains in its 64K bit KEPROM micro-

chip the capacity to store a comprehensive medical record tor use in initial

evaluation at or near the site ot wounding, with ample capacity tor maintenance

ot a chronological record ot treatment as the casualty is evacuated through the

echelons ot care. The vehicle tor tnis capability has been duLbed the fiand-held,

Intormation processor (hiP) . Suecitications toa- two versions are being sug-
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gested and will be tormalized in a procurement "market survey" to be conducted

in the Spring of 19114.

HIP (MOIDEL 1) FUNCTIONAL DESCRI PTION.

Conceptually, the HIP I will be placed in all medical evacuation vehicles

within the division area for the purpose o reading the SOT record and writing

to it as required, to record treatment. It is approximately the size of a note-

book computer, easily portable, and operates on batteries as well as common

AC/DC power sources..

DIsPLAY: Not less than 5 lines o 2b characters each. It may have a smaller

display it it allows ior the record to "scroll" at a rate ot 1it' baud and .. t,-

incorporates a display pause teature. Provisions tor readability in darkness

are reqL.n ed.

DJATA ENTRY-: lt must have the ability to record iniormation on the appropriate

portion ot the bOl medical record by means of bar-code input and by manual entry

(keyboard) it the code reader is disabled either intentionally or through

damage. All entries made to a HUT will be automatically stamped with date and

time by an internal clock calendar.

CAPACITY: it has internal nonvolatile memory or replaceable magnetic media

which allows the storage of at least ZUU 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 opetations planners.

H[P (MUODL ii) FUNCTIONAL DESCRIPTIoN

The 8IP Ii will be placed in each battalion Aid Station and in each drigade

Clearing station. It contains the same teatures as the HIP I with the tollowing

additional teatures.

COMMUNICATIOUNS: it can communicate over standard AM/FM radio and wire to

transmit and receive tree text messages as well as preiormatted/preaddreased

messages for medical reporting and command and control.. Security through LCCM

is required and has been demonstrated.

DlSPLAY: It has the ability to receive and display graphics based instructions

in conjunction with the Position Location and Reporting system (PLRS) for %I

command and control purposes.
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CAPACITY: it has the ability to store in internal mumory tor instant access not

less than 40 medical rezcords aawn-loaded trots patient SbTs.

SUMMARY -

AS applied withlin the medical combat support system, tne SDT/HIP is

designed to address ioentiLlea deticiencies in our ability to provide support in

the Aic Lano Battle environment, it makes maximum use or available techinology

tor the improvement ot support quality and the ettective use ot resources in a A
high intensity scenario. Its intertace with the Army's Personnel Accounting -

System through automated casualty reporting is vital to the combat commander.

strength accounting data thlus are more accurate anc readily available a-

replacement operations are executed. It has utility in low intensity environ-

menf.s as well, including peacetime garrison operations. ]
4
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Hardware and Data Capture Devices

Franklin R. Borkat, Ph.D.

Naval ocean Systems Center

San Diego, Calitornia

Two years ago, at the second Conterence tor which this could be considered

the third in the series, the ma3or topic o± discussion was the icentitication ot - -

thle types ot iniormatLion needed at the various detined levels ot echelons ot -

care. I think at the time it was known that the Marine Corps lhad a number ot

tield-hardened portable computers and that these IBM computers we:re used tor

personnel support, maintenance, ana] logistics. At that time, there were no

plans tor the computers to have anything to do with medical intormation systems.

Early care ot casualties occurs in the same environment tor which the IBM

computer was designed, so it was an unstated assumption at that conterence that

comjnters ano automated medical intormation systems might be available and used

early in the handling ot casualties. Casualty care and emergency medicine was

thle sub3ect ot one workshop.

There was considerable debate over where computers at any level might tirst

appear. Some at the conterence had Star Wars or Star Trek visions ot pocket

size calculator-like devices going out into the tield with the corpsman to be

used as he tirst encounters the casualty. This would be at Echelon I. Those

wiLth tirst-hand experience at that level described all the various circumstances

possible at Echelon I--dirt, blood, darkness and hazard;--and it became quite

apparent that witn technology ot two years ago and even today, tfe vision o1

ettective and] continued use ot a pocket sized computer in combat exposure was

probably not, realistic. Computers at Echelon I were not considered appropriate.
* 6

That the intormation might Lie entered into a comi-uter at some later time, how-

ever, was deem',d important eniough to be considered at that level; so the deci-

siorn on the basic elements ot intormation starteu at Eche.lon I assumed comAtLe.

entry at some point. These tive critical elements were identilication--whilc

might also include blood type and allergies, wound type, narcotics admlninisteced,

tourniquet applied, and time.
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There has been a revolution in computer availability and use since the last

conterence. Where the tield-harde.necl IBM portable computer, which weighs 260

pounds in its pacKaged-tor-transport form, was the only microprocessor most

people considered portable enough to be us.ed even at Echelon II, there are now

probably a dozen that would do an equal or better job. In tact, I would guess

that within the last two years the majority o0 the people in this room either

own or work with a computer that is more ixpwertul, probably more p-ortable, and a

great deal cheaper than the one purchased tar the Marine Corps. These are the 0

so-called personal computers. There were at least tour ot these in use at the

demonstrations yesterday. The model with the large capacity hard disk memory

would serve well tor medical intormation systems. The hardware technology shown

Oy these computers makes very great the potential tor getting a combat casualty

information system early in the treatment process.

For the ettective use ot personal computers, all o1 us who work with them

are aware ot the one ma3or skill needed to enter data into the computer for

these devices uo be usetul tot handling information. That skill is being a good

typist and teeling combortable in tront -t a keyboard. This skill is especially

important tor a medical intormation system where the consequences at incorrect

keyboard entry can be serious. At the location where combat casualties are

treated there will probably not be a clerk who has been trained in data

processing and keyboard operations, and it will be the corpsman who enters the

data. Tlhe data the corpsman enters must be accurate, and he will be under great

pressure to enter it quickly so that the appropriat, action can be taken and 0

other casualties can be treated. The combination ot speed and reliability

coupied with the tact that corpsmen are not trained to be skilled typists make

identitying othler ways to enter data a desirable goal.

The casualty care workshop two years ago recognized Lie necessity for al-

ternate means ot data entry by requiring that, at the very minimum, the live

elements 0t iritormation needed at Echelon I be in a form that could be machine

readable, thus eliminating tyWd entry. They also recognized the potential tor

tailure oi the computer system ard st.ated the desire that the intormation also

be human readanle.
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The remainder of this presentation is a briet description ot the other

means o1 data entry and what their potential is tor providing macrune-readable

and numan-reauable intormation. I might add that the list may have been corn-

plete when it was organized last week, but like the rest of thve comrn pter-related S

lield, it. was probably outdated a tew minutes alter it Was tinished.

MACHINE-READABLE INFORMATION DIRECT TO COMPUTER -.

The most challenging problem for data capture is that ot selecting a method

o casualty identification that will work in the field environment. This mech-

anism must provide machine-readaDle intormation and be one that will survive

battlefield conditions, contain enough information to be medically useful, and

be worn by the Marine in the tleld. Three technologies otter 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 in widespreau use; including bar code

and optical character recognition (OCR), these torms do not have enough intorma-

tion density for identification, which should include blood type and allergies.

However, they may bind use for the machine-readable form o0 administared

narcotics, tourniquet applied, and time. I will discuss these other macnine- S

readable coding methods, but in less detail.

Alterable Semiconductor Memory

Tkie technology tor reading and writing intormation on alterable semiconduc- ;I

tor memory is a mature technology. Encapsulation ot the memory into somethin-

that run be carried by a person, however, is relatively recent. In this tech-

nique erasable; ,royranutible, read-only memories are covered with plastic so the

Semiconductor is protect:ed, but the eJectronic contacts are exi.)sed. Reading is

pertormed by connecting the carrier to an electronic reader. Capacities for

these memory devices are qu.ite Large. Current sizes are 2,000 bits (about 250

characters) for one such device to about 64,000 bits (64K is about 8,000 char-

acters) tor another.

Two projects are evaluatlng semiconductor memory tar holding medical in-

tormatIorI. One is part 01: the Realtime Automated patient Identification System --7

(RAPIDS) project and tests a 64K semiconductor memor-y placed on a plasric credit S
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card size holder. The holder also contains a microprocessor chip so that the

combineu memory and computer can be very ilexible in manipulating data. This

card was tested at Ft. Lee, VA. For the test, only DLERS intormatio., was en-

coded on the card. DEbtk5 is the acronym for Detente Enrollment Eligibility --0

Reporting System. This project attempts to standardize a unifarmed services -

intormation card so that with an automated medical registration system, a check

can quickly be made on the eligibility ot a patient whenever he or she tries to ii
use a military medical treatment tacility. Although space is available for some

additional health care information, use ot the card tor this purpose was not

tested. According to the contractor tor this part of the RAPIDS project, the

results were not promising. There have been some reliability problems with

contacts and some ot the chips tell ott cards. Furthermore, these cards are

expensive and were only available from foreign sources.

The other Army project has considerable promise tOr both a tield medical

identitication and intormation card. This is the Army Soldier Data Tag project

under development at Ft. Benjamin Harrison, IN. The semiconductor memory is

encased in a durable plastic that physically resembles the conventional dog tag.

Electronic contacts are protected and available at the edges oa the tag. This

device should withstand some o1 the rigors of use in the hield. Due to its

physical resemblance to the conventional dog tag, it should be acceptable by a

combat soldier. The technology and potential ot this technique will be dis-

cussed in detail oy Mr. William Flies ot DATAKRSY, Inc, the manutacturers ot the

Soldier UDYE Data Tag, and by Major Uary Lacher, who has pertormed the testing at Ft.

benjamin Uarrison.

Magnetic btripe

The magnetic stripe found on a bank card is a candidate tor providing -

identitication intormation on a casualty. The technology is as well developed

as that oh semiconductor memories, and there are numerous inexpensive sources .-.. -

tor cards ana readers that interlace to computers. The conventional magnetic

stripe caro contains three tracks for recording intormation with a total ca-

pacity ot about ZOO characters. TracK z is the most trequently used and is

generally a read-only track with about 79 characters. The reading oa intor-
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matLion irom these types ot cards is extremely reliable. Most reading techniques

have associated error checking codes.

Magnetic stripe cards have been considered tor patient identitication at

the National Naval Medical Center, Bethesda, since about 1978. Standard bank

style cards were purchased and encoded tor both inpatients and outpatients.

Although suggestions were made tor the intormation to be encoded on the cards,

no standardization was provided tor the cards, and no magnetic stripe reading

capability was obtained. 4J

Une project related to magnetic stripes tor patient identitication is cur-

rently being pursued by the Department ot Defense. The project is part ot

kRAIDLb and uses DEERS, mentioned earlier, on a bank style card. Since most

people are used to carrying bank type credit cards, an additional card with

u)Lt;Lb intormation would be quite acceptable. in such an application, direction

would be provided by the Naval Military Personnel Command.

i had anticipated having a speaker here to participate trom the RAPIDS

program, but he was unable to attend. As I understand the project, it is an

actual test ot automated patient identitication using the magnetic strip-e card.

At this time results should be available trom tests at the medical activities in .-

the Tidewater area ot Virginia. Approximately a,uLU cares were usea and testee

at the Little Creei, Amphibious Base, VA and aboard the US bAGUINAW (LST 116b).

ut the three tracks available on the card, only one track tor ULERb 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. it magnetic stripe cards were

used tor combat casualty identitication, UI$ERb intormation would already be

present, and the addition ot blood type and allergies woulo De easily possible.

There may be problems associated with this card when it is carried by a

combat Marine in the tield. Where the card is carried in a wallet or purse,

exposure to mechanical detormation and environmental hazards are minimal, in

the tieoi the card will not be so well protected. The part oi the AP[IDb test

abodrd the ULSS SAtIhNAW (LST 118d) may give some indication oi card reliability

with rough haiijuling. The nint ormation standardized by DEERaS and tested in the

project will •e usetul tar testing the value ot machine-readable intormation in
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a medical setting, but may not demonstrate the reliability ot the bank card -.

style carrier tor tield use.

Laser/optical Memor;' 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. The capacity ot such a -4 ,

card would be over ib,oUU,UUU bits of data (1,UOO,UUU characters). Data could

be added to the card but not altered. among the advantages of the laser data

card are that it does not wear out, and it is not susceptible to damage by

magnetic fields as are both semiconductor memory and magnetic stripe. As vet,

however, none o these devices i' available tor evaluation.

bar Code

bar code is the most used and most reliable ot the short string forms ot

data entry methods. Triere are a number of schemes for bar coding in common use. A -1

NoSt have built-in error cnecking so that when the code is read, the error rate

is less than 1 in 3 million. heading with the wand does take a little skill,

but it io easily learnwd. Thu Universal Product U0ode (uF) found on most

consumer items and used with the laser scanners in grocery checkouts is one of
N

the bar code terms. UPC is a numeric only code, however, as are most ct the

other bar code types. Code 39, another almost standard code, does allow for

alphanumerics ot 36 upper case letters, numbers, and symbols, but it doesn

require the most space at about - characters per inch. Thus, on a plastic card

the size of a bank card, only about 15 characters and numbers could be encoded

on any onc linc, and this wouid :evUVely limit any field medical identification

applications. Fitteen characters per card would allow the encoding ot social

security numbers ior idcntitication.

The bar code wand device is relatively small and is often designed tor

operating in areas where harsh treatment is common. Those devices designed to

survive typical industrial operation conditions might also survive field use.

uoth lixed scanners and bar code wands can be obtained with interfaces for

direct connection to most comp)uters.
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The bar code scheme at data capture has, in tact, been employed with the

IBM computer used by the. Marine Corps. Commercial bar code wands as well as

portable, down-loadabte units, all tram the same manutacturer, were used at the

198z Marine Corps Marathon to capturie the tinishing results. Bc-h the wands and

the down-load units were interfaced. Assembly language programming was used to

read from tfe bar code units. The bar code scheme used tar number reading only

was the interleaved .- ot-5.

Use at bar code -.s becoming more attractive as a machine-readable form tar .

entry at short data strings. In 1982 military standards were published identi-

tying Code 39 as a way oa marking all supplies and materials being provided to

Lab and USA when required. That includes medical supplies, which means that bar

code technology could be used tar material control. Also, the originators at

Code 39 have given up any proprietary rights to the code and have participated

in the establishment at voluntary health industry bar code standards. T'he drait

tar these standards is dated March 31, 19d4. T.his means that we will see Code

39 bar codes on Lou and USA materials and probably on all medical supplies as

well.

it should be pointed out that none oa the encoding schemes described so tar

is human readable. - vith the requirement tar both machine-readable and human-

readable code on an identification device that can be used in the tield, none oa

tne methods described is adequate. The military standard ::or bar code does, - -

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

Optical Character Recognition

optical Character Recognition (CCR) is another torm at encoding that is in

widespread Use. lnitlally, only a limited set at specially termed characters

was used tar OCR. Mith the advent oat more powerful circuits and microprocessors

tar pattern recognition, most types at print can now be read. Again, as With

bar code, OCR codes require considerable space. Common typewriter characters

are IU or 12 characters per inch, which would translate to about 3U characters

on a line tor a bank style card. The conventional type tace tor bank cards is

larger than that at a typewriter, and only about 2U characters are actually

used.
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Rand readers are available tor reading short strings ot OCR print. Training

tor OCR walld Use is also necessary, and OCiR use is more sensitive to operator

error than is use ot the bar code. Also, OCRK wands are more expensive than are

bar code wands. Like bar codes, they could be used tor reaGing casualty iden- A_

titLication numbers and tor assisting with inventory control. The major adivan-

tage ot OCR is that it is baot machine-and human-readable.

Two other kinds ot readers are available tor OCR, page and document

readers. Page readers are usetul tor entering previously typed text into a

computer system. it conventional typed medical records are to be entered on a

large scale, an UCR machine, which has been reported to be able to keep up with

SU skillen typists, would be very useLul. UCR readers, however, are very expen-
I

sive.

bpeech entry would be the ideal means of transierring information trom a - N
person to a computer because it would eliminate the considerable skills required -..

tor keyboard entry and even the minimal training tor bar code or OCR wand use.

ideally, the vocabulary acceptable to the computer should match the words of the.

environment. At this moment, however, speech input as a data capture method is

limited to a tew controlled activities. Most systems are speaker dependent,

acth user must train the system to his choice ot worls. because ot the size ot

the computing necessary tor speech recognition, voca.bularies ot only about 2U.

words are in current use. Words when spoken must be separated in order to

provide processing time for the computer, anld this also contributes to the lack

of widespread acceptance ot speech as a means ot data captnure. Speech entry
r

might also pose some additional problems in an area (A h-gh ambient noise--

battlefield settings, tor example.

lt is difficult to keep current with advance.s in speech recognition as a

means ot data entry due to the tremendous research activity in this tieio.

Mlajor advances are announced almost caily, and I expecc to see sueech entry piay

a large role in all intormation systems, including medical, in the near suture.
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'Jllj•er is another class of oievic.- that might be considered ror uata capture.

Althougi, they are caJ.led termina_.., they are basically portable, hand-held

computurs. These corm)puters are battery powered, light wek.ght devices that

contain limited memory, a minimal keypad, usually a single line ot display, and

one operating program. They also often contain a rtime and date clock so that

any reading event can have an associated time. The terminals and the program

- wi hin are often designed to be the controller tot one ot the previously men-

tioned data capture devices (bar code Wand reader, UCR wand, or magnetic stripe

readc_ r). Their ma in tunction is to read and store what is obtainea through use

ot the data capture device. After some limitod numner of reaoir.gs trom the data

capture device, the intormation is then down-- 2 Ajadeu to a large stationary

computer as a batch.

Theu p)rtabil~ty of these devices is the cri ical feature. They can be

moveo to the source of the CaLa, and tnis may be a necessity when. obtaining

information from a number of casualties. Rather than removing the machine-

ruauauale ieodical tag iron A a:cssudaLy, miovini ii. to the udcte- tOa reading, and

returning it, uhich could result in some mix-up, the tag coulo be read while

still, attached to the casualty using a jortabýe terrninal. Encosed medications

and treatments could also be read. The original source or information need

*uhver be separated from the casualty.

TJ.heA.se Dortable terminals cacl' be used at the; exit point from Echelon 1I.

In tlis sut.ting the data Irom the casualty or trom the group ot casualties could

be trodA, accumuiated, ariu forWdrded v'l Somei ti;imuicalions link in .reparat ."

for arrival at Ecchelon i1l.

oome portable term) nials are designeid for operation in a dirty industrial

environment and might Wi t.stand the same harsh environmental condiI ions of

tchielori Ill as does tne Ib5M computer usedl by the Mar'ine Cýorps in the f~iel--d.

Mopd, like thu sea.lUd init in the demonstrat: ion yesterday, they coulo possibly

0 SVI. ive the Ubttalion aid.± Asation setting of ,chelbOnLIf 1--
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The Md:arine Corps has been using a transportable IBM computer to support

personnel, supply, ano maintenance management tunctions. Due to the ruggediza-

tion ot the computer, it can be moved c. ose to the torward areas of battle to

provide more automated support tot thes,: activities than has been available

previously. This elso moans that this computer could oe used to support combat

casualty intormation systems. There are now a number ot otlner portable corn-

puters which might well serve medical needs. They bhould also be considered. To

use these computers reliably and etticiently with the skills available to the

medical community, every means o1 entering intormation into the computer shoulo d-.

be examineou, identitication ot a casualty, injury type, and treatment are the

Jinds at intormation that can be handled by the data capture methous and devices

des•cribed. -.. "
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surgical Study at Naval Support Activity

hospital, banang. Vietnama A
James G. CarricK, M.D.

St. .rancis Memorial Hospltal

sani Francisco, Calj~tornia

int roduction 10

Historlcally, military medicine has gainea valuable clinical knowledge on.

toe battletleld. As in past hostilities, thlere were unparalleled situations

(luring the Vietnam war tor stuay and documenting problemns related to the care

Activity Hospital, a 780-Dad, acute casualty hospital, located in the northern-

most part ot the RupAibiic oh South Vietnam near the city ot Danang, was selected

hor such studies.

Methods .

Intormation was gatherea entirely at the NSA Station Hospital, Danang,

RSVN, trom the hirst 01 January 1966 to June 19b8.

A team o1 six corpsmen was assigned to the pro3ect, to gather intormatLion

on whionl this Study is based. This was their only duty. PrecodedI sheets were

used, and as each casualty was Drought into the triage area it was Oetermined

whether they required primary detinitive care and it an interview was possible.

At times, inhormation was gathered trom the individuals who accompanied the -

casualties. Each patient in tis study was hollowed on a daily basis by one oh

these six corpsmen. They tollowed the patient to the operating room, determlined

the amount oi blood and lu0s that were used, and hollowed them through their

enftlre hospital course, and in some instances, through the evacuation system.

a SummaLy Q1 preseitation by Dr. James G. Garcick, compiled by Mr. Edward %

Gorham trom the "R~eport ot the bureau ot Medlicine and Surgery Battle Casualty

Mecutiang"; the study was periormde by the Surgical Research Unit, Naval SupPort-

Activity hlospital, Danang, RPelnublic ot South Vietnam, principal Investigators,. .

Dl. -James Garrick, irl I)r. Larry Carey; Editor, Richard L. bernst ine, CAPT, MC,

USN, January 30, 1973. "
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Vie corpsmen abstracted the operative notes. All the intornfation was sent back

and key 1jinched onto 13M caros at the Naval Hospital, Betlhesda.

in the majority o cases we were able to establisth wounding agent by tile

history. It this was not poKssible, the Navy EYplosive Ordnance Disnx~sal Team

would identity iragments and shraunel removed troam tie casualty.

Resu Its

During the period ot the study, there were 2,600 casualties treated at the

1la ctaciLity but only 2,021 ot these were allied casualties. The remainder were

either Vietnamese, Koreans, or POWs and were not includedl in the study tar a

variety ot reasons. There were 59 deaths in the casualty group tor a ueatn rate

c1 2.92 percent. in the salvageable pojulation we had 4 deaths. Seventeen

individuals were declared rnonsalvageable at tile time ot their admission to the

hlospital .

The wounding agent accounting ror most casualties was artillery including

mortars; gunl shot wounds were secn'd•, some ot whichi were multiple. Wounus due to

booby traps were third.

Figure 1 illustrates tne distinct reiationshi., between type ct wounding

agent and ou ration hi duty in RSVN. The curve de ribing the casualty load

WOUNDING AGENT vs COMBAT EXPERIENCE

20

-- urnnot 1491)

15 - Ar htllr y (793)
C. - M ,, s and b ,by

L traps (3841

1 2 3 4 5 6 7 8 -9 10 11 12
Months in R V N

Sigur(-! 1- WounoIr!g Ag-nt vs Combat ;"X,.priUncu

causeeC by itti !11U and oob.y .raps shows a s1Y(n1i icankt peak during the tl rst month,

Thes•se Udata seem to ndi:Atet uit. .Lebulcu oP a leaLrningl curve, ins-of-ar asj beillg

wounded by mineot an1 booby traps is concerned.
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Figur-e 2re-ated thie evacuation time to the severity ot the wound. Major

wouild6 were thiose requiring one ol the operatingj rooms. We tound that. there wats-

iittle uitterence regarding severity 0± Woundas andl evacuation t ime. The varia-

Lion In 01ont blooAd tranStuLSed according to woundilng agent is shown in

-y'iure 3.

20
.~MAJOR (OR)

~' 15 - MINOR [Ciic) .

(0-

5~ -

0 I 2 4 5 6
Hours

F~igure 2 -Evacuation Time vs Severity ot Wouncls

* - G,,shoi (480)

75-- ri~~ (7S?)

*~~~~ -.- r*I d b-ooby
t'opz (546)

70-

651

o 1-2 3-4 5-6 7-8 9-10 >10
Lk~l; of WIood

(Admission 90 COmTPIOCO 0'Of surgery)

Figure 3 - Blood Requicements vs Wounding Agents
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Mines and booby trap injuries genera-lly required moure blood. This8 is

* particularly ev~ident When tfle total bloodl requirement exceeds seven or eight-

u un it s The blood requirements tar: casualties tram art.Illery and yunsnfot

injuries are similar. 4

Figure 4 dJemonst rates the relýJationiship at: wound site and hospital Stay.

* Aside tram extremity wounds which have a peak incidence at two uays, tile rate at

discharge tar various types at wounds is not changed durinq thle Stody InterVal.

- Extrernitf,*$

40- -Hend

At~dornen

30-

F'igure 4 -Wound Site vs Time From Admission to Discharge

Consideration at loCation at the wound and its relationlship to mortality is3

*presented in Table 1. Toe type ot wound wili indicate the specialists requiredt

tor uiedicaL care and suggest manpo)rwe-r needs. Approximately ten percent at tile

4 casualtie as had head wounds requiring a neurosurg,3'm; eight percent had eye

wounds whichl reqJuired an ophthalmologist.

uiscuss ion

Tile ratio ot wajunued to Killed trait Wor-ld Watr 1, World Warc I~r and,. the

itoreari War i:ý afilaeingly const.anit. Thte wounoedfkililed Latia Lar World War 1,

Wo0rld War 11, and F~orea Iavorage at: all) is3 ab~out threej to one, but in Vietnam

it was, almost seuv~ toa one. I think this chanye is thu result at helicopter

evatat ian oi casualties- TheU improvemtent, in the method at trarisV'rtat iou

at-tows ea4roalt 105 to arr-Iive at. the det~ir.1tive caze centers sooni atter they hav'e

lunWuu nded.



Table 1

DEATH VS WOUNDS
Penetrating Hea!, Thorax, and Abdomen
458 (22.7%) oL 2,021 Casualties _-_"_-.-_-_-_

No. ot % of Total No. ot % o1 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 72 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 at wounds, there is an almost identical number ot wounds ot

tne abdomen (which is a tairly large anatomical area) and wounds ot the ea-d

(much smal ter anatomical area). The same observation applies to wounds o1 the

chest as compared to wounds ot the nead. This suggests that body armour was

more ettective at protecting tne individual than were the helmets. There ap-

pars to be a substantial need tor improvement in thle mechanics ot protecting

inciividua-s trom head wounos. The importance at this tact is emphasized when

one considers that ot 59 total deaths in the study, 3b had only head wounds. It

the patients with head injuries are removed trom the mortality statistics, only

22 remain.

The lack d1 triage in the tield was disturbing. It seemed, at times, that

patients who had a minor wound were moved to the hospital with about the same

trequency or time interval as patients who had major wounds.

It should be pointed out that this study would not have been possih.u were

it not tor a team ot hospital corpsmen whosu only responsibility was to collect

data. Tnin;s intormation was--tor thte most part--unavailable on medical records.

meoical. records in a combat siLtuation such as this were very pragmatic, briet,

working uocumunts., such intormat-ion as detailed descriptions o± wounds, transit

tinies , arid spec].t.ic wounding ageLt were simply not ruecordeo.
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past contlicts producing substantial numbers ot American casualties hlave

bIeen ,s3jaced in suct a manner that thlose rurdical ptA.rSonnel treating or studying

tile casualties hlave either left military service or have been elevated to ,osi- -"-

tions wilth more administrative responsibilitics by the time tile next contlict

occurs. Thus, tile documentation ot the management ot battle casualties varies

with each conilict, maKinj comparisons diticuIlt.

Ettorts such as this conterence should encourage a continuity at interest

and involvement, making tuture investigations more expeditious and increasing -

the ease with which cross service cooperation could be employed.

r_
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The Role or the Battle Casualty Database in the

Developuent o1 t'Mb Patient Care lntormation Managemevnt

Arden W. Iorrey, Ph.D. ,

Harborviow Medlcal Center

S0att e, Washington

As you have heard [rom Dr. Garrick, thle origin at the Garrick-Carey dataset ':•1
was the result of a desire to learn more about what care was actually being 1
given in the field and specilically what kinds ot injuries were seen at NSA,

Dana ng. You have heard about the extreme ettort which was required to extract a

reasonably complete research database from clinical records that were kept

there. This sample was representative of Combat records in general up to that

t ime As most ot you are aware, the completeness and organization ot any J
emergency medical record is a major problem because of the setting. Missing

Oata and [ragmentation of the record are endemic components of most current

emergency medical facilities, a tact that can be verified by the experience of

toe seattle Medic one organization.

Efforts to solve of this ptoblUM must be directed at both tne registries ..

which we use to collect data and to study patterns and methods ot care and at

the patient record which is used to manage tne conduct at that care. If the

daLa are present in tne record in a well-organized fashion and reasonaoly

complete, the research database wiil likewise be complete and accessible. What -:

we have attempted to do so tar is to restructure the Garrick-Carey data into a

lorm triat provides potential [or long-term follow-up and enables looking at

eventual outcomes. Translating the battle casualty data can help to ouild an ~ '
l ll,' pLototype patlent, care information system and a civilian trauma registry and

to structure a new battle casualty record that reilects tne structure o1 the -

original care record, The battle casualty record then contains elements that

ave clearly related to those which civilian trauma centers and professional

groups are using to describe care in L it facilities. Obviously, ttis is ,ust

one cycle in the roti nement process which will bring all of the important "

[actors inLto a common trauma register. For good reasons the original data did

not contain iniormaLilon about prehosspitai care--only how long it took to get to

2 .



NSA, Dancng. we nave icentitied the most usetul data e'lements to De included

and have structured them reasonably, using sottware tools tiat Lnave gyenerality, .-

trans3jxrtabiiity, and commonality with another Federal health care agency--the

Veterans Administration.

This commonality is important because not only 0o we want tollow-up ret-o-

spective data on Dattle casualties in the Garrick.-Carey attaset, but we want

tuture compatibility with the V.A. system. Not only is the V.A. the tollow-up

agency tor military personnel alter active duty or lull military careers, but,

as all ot you are surely aware, it is the immediate back-up agency ior mne

military Lield medical system in the event ot a comDat contingency. So a great

deai Qt taought and ettort has gone into ensuring tne "conceptual integrity" o1

thle two systems. The sottware tools originate, i• thr V.A., but they have been -

applied to the hield patient care management problem tirst and then to the

registries (civilian and military) which will be the repositories of elements

trom thle patient care record. [The sinplitied logical structures ot a proposed

FMF patient record, the V.A. patient record, the Garrick-Carey Battle Casualty

record, and the civilian trauma recora3 depicting the parallel logical organiza-

tions, are snown in Tables 1-4.] hetailed documentation will be available in

Wthe working sessions.

There are a number ot problems that thiis eftort has highlighted. First and

toremost, is the uruency in agreeing on a general logical organization ot the

patient recorrd. That is the vital question. It it is not solvedi, the situation

wJin De analogous to a testering wound. i have long advocated getting to the

neart or unis matter using voiuntary consensus paneis sponsoreu at ieast ny Une

participating Federal hiealth care agencies. in the absence or such panels, we

have gone ahead using thle V.A. logical structure as a Dasic tramework tot the*T
combat casualty recurd because it has the ability to host a unilied ambulatory/

irnpatient data model that will not only accoimmodate the needs ot combat casualty

arnd general traui..a care but be compatible with a record supporting tixed de-

tinitive care lacilities. uther approaches exist and upon scrutiny are bound to .

carry out the same general junctions, but they do not provide the commonality

needed Ill support ot the continuum ot care. The same logic, and indeed the same

applicatLon sol.tware, cannot be appiied to any level echelon tacility in the

conLinuum using these other approaches-. Also, they are not directly related to

89S• .



* -,. ..--..

the u.2 0ýLU . i :uyC ;Uoreu. 'tI,L yuvstion ot tie bust logical structure toa ti(i..

patient record remains to be answered aetinitively arid quickly by consensus.

It we get on track withl a common patient record structure, then the issue"

which must be addressed is common lexicons, or dictionaries at terms, tor the

various data elements. TRIMiS has been wrestling with this problem and is aware

ot our needs. Protessional consensus must be sought. One major example is to

agree on the lexicon ot terms neecoed to describe traumatic injury, botn gener-

ally and speciticallb tor use in a variety ot settings and tor numerous pur-

poses5. INo single conz•,istent set ot terms exists to allow us simply, directly,

and consistently to describe injuries in the detail noeede tor care management

and at tleu same time use these terms tor categorizing patients tor analysis and

research. The problem lies in the limited perspectives at the trainers ot cur-

rent standard lexicon-s. or-s. Champion and 6acco have done battle with this

issue, as have we, but more protessional groups must be brought together anu a

consensus attained. 'I'•he lack ot a commteon, consistent but extenlsible lexicon at

data elements was a major problem in designing the original battle casualty

study, and Drs. barrick ano Carey made decisions as best they could. We are

ylad triey did, or" We Would not havc these data! oc can and must do better tram

here on.

It is too soon to report on what the data will show, but Drs. Garrick and

Carey did give us an overview in i173. Furthier analyses will include an addi-

tional 5,UUU-u,iJUU medical records trom the Inpatient [atabase at NhRC tor about

±, ouu oa the database- subjects. Dr. MLcCauglhey will tell us more about this

tile. thesC cases will have a common context ano will show how the attributes

at the'se subse'(uen1t care CpleOdUCS rclatcoto tinose reodd ytrsiarrink anid

Carey. An even greAter chal lunge will occur when we try to include records tram

the V.A. Patient Treatment tile to develop a picture at long-term outcome. - .

Ano0ther use at) tile patient recordsj ini thelur rick,-Carey dutaset will be to

try to ouriirulate case studies Lta OiLterent types at trauma and to develop a

methou tar presentting these cdses to student medical oat .cers in terms at "loads

ti 1 eail lrIg WounUded." Tis would allow students to learn clinical judgment

processes Lor ranK ordeuring priorities anid readjustinig these priorities when

ClcUlrusLanrC(?s uneuxpctudly clanrlgu. Again, we have Ur. Garrick to thank tar
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advocating these ideas. It is our intention to make inquiry into thle database

as convenient• as possible tor the surgeons who will be browsing through it to

Duild such teaciling scenarios. Moreover, we must begin thinking in terms ei how

to use the Ml•' casualty caic inLormation system management tools in this teach-

.ing process. In other words, we must learn hlow to do thirngs that we woulo not

have concuived ut doing it we hao only a stubby pencil! ThinKing about this

education process must begin now while we are still experimenting with the

prototypesý. iie Cycle Management documents tell us that we shoulu be ouing

this, but we have to be mnore vigorous than the phlegmatic wording that emer.ges

tLom such doculnents. alter all, this is a medical tool that we are building to

holp all o0 us h0elp1 our shipmates. ii we do it well, when "push, comes to shove•"

we will be able to cope. our hope is that the new torm ot the database will

give us thelp in the education ot Hospital Corpsmen and all 0t thie protessional.

jielc'Ial an(d dental specialties that will have a role in) its use.

I have givenl you a briet overview at what the role oa the Garrick-Carey

ontabase can be in acting as a torcing tunction in the dievelopment ot a powertul

new tool tor health care i.n the FMF ana cventuaily the joint services. The

viason oi ers , barrick and kaarev has brnought us tills tar, but I would like to

call attent-ion to the many individuals who have helpe-ed tine project along,

certainly not the least ot whoni is Ur. Ralph a tequa who nurtured the data tapes

Wlieln they were o1n the verge or extinction alld prouvi•ud [ohem to us as tin co"nix"

rintn [Lrum the ashes to aid in tneC evolutiLon ot aln ettective t ield intormation

niaiAumoinnnt tool [or those flow in tine operating torces and those to ( ¼ 0

0 i:ii

0
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Ta ble I

Pr-opos5ed FMF' Patienit kecor-d

Maine, idenitity ing data

brmQogtapiiic dt

military Status data

Resiencedata

Admission date-timie (Mlultiple)

Admisisioni data

Patient stay data

iranster/disposition data

Pati~ent classiticatiun data

PL'aieflt status/prognosis data

injur-y time/descri.ption data

Field anid ecmergenicy medical treatment data

IV data

Vital signs data

Medication data

Lab and diagnostic doata

U r L1 e r S

Problems list

Operative procedures

[Nursing care plans

oSursilig/pr-ogress notes



Wable

V. A. Patient Record

1'enic(.qraplJic uat

bnae, identiy k y dat

Medications

AdImlissio~n alate-tjimu (Multiple)

Admission dataA
Pati~ent stay data

iranlster/dispos ition data
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Uatte Casual~ty h'ecord I
N~ame, 1.Uit~ni.Lyiny daito

Deiilograpfnic, data

Ci rCu~listatices ot Injury ddtaI

injury descr3 pti~ln/'rehosp~ita1 care

iReuuScjtalivu Lraze

Vital .5i' 'IS1

iv data

Lau data

Chest tubesa
* UOperativeŽ procedures

Head and necK injury data

Liver injury/treatment data

Abdomen injury/treatmnent data

bXtreniL tiS injurv/treatment data0

Lxtremities anipUtateO

Artery injury/treatment data

I'ratuL~re6/treatinent data

Joints injury/treatment, data
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'table 4

'traumia hegistry Re1cord

Djenoyrapil~c uataF.

numisionuate-timie (PIdiutlipe) .
Circýumlst'ances ot. injury -

iAdmji~sioP to P4•, hosjpital admllitting

Costs ot care

Patient conlditionl at scene, injury, enroute care

JPreiiospital care/transport

Vital signss

IV oata

LF injury asscssiment/ treatmjent

Opeativeay prylodrsti rc~ue

Lab/xray, ianoti procedures

ComiplicationsI

u~tcone Oat
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b'll1) cn Cal i orni a

I nice uoatbamey will, be used~ to establishi the incidence, managemeont, and

o.utcomc ot various comboL-t-ulated I iseasu!s andI disorders.

A dalavasu Casigned to sLuoy battle liojld casualties and their surgical

management was estabi ~shed Vy Drs. Uarrick and Carey at tne 7UU-bed Naval

Su)pport Activity hospital, lbdnang, wietnam, in l~bU. Data were collected

buwel Januiary and June 190b on MUt casualties, 2,J21 oL which were allied.

'The database has extensive ilhiormation about the event~s prior to adlmission at

L'anang as well as surgical mandgement ot the patient.. included are the tollsw-

I ng: nionth3 on Outy in Vietnam tertiln wh-ere thri injury occurred, type ot agent-4

causing the wound, description or the injury, days arn operation prior to the

c~sa~~,aanmiss ion hemnatoct it, units ot blood used at the end ot the initial

surgery, type ot anestnesia used, and administrative disposition. Initial

analysis at these data were completed in 19/J, and, the results Were puD.Lisnea in

tne "Report ot the Bureau or Medicine and 6urgery battle Casualty Meeting,"

eulted by CAVE Richard L. 1tiernastinie, MC, UbN, 1937J.

It ib planned that this report will be thoroughly reviewed, and tuither

ana-lyse!3 will be. conaucteo on unexplored areas at the database. Additionally

intormation obtained trom the Naval Health Researrh Center computerized medieJ

and service history tiles will enable turther analyses oi individuals' health

states at t.L- leaving Vietnzam. In cases where this intormnation is round, several

t.Actors will he stuaiedl, Such as location, dato, length 01. stay, ano diagnoses

at subsegac1-at hospitLal izations; medical and prrysical evaluation board actions;

and ua3te or and reason tor separation romn service. The possibility at obtain-.

4 ing additiona.i rollow-up data tramn the Veterans Administration will also be

explored.

arotnuu study will examine the incidence and course oL battle injuries.

psychiatric condi tions, anu oDther diseases anid disorders during the Vietnam era.
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1,ri I inveSt- t9Oot0 incoy'. LS all busj L3I taM i aorlS Lot tori tic Cot is pcisone ai

socicete catgo ics ot) naval pers6onnel (e g. ,iospi tai Cori) oSiluern ar 111Con)St. I(tucI oril.

specialties) our tig~ tire period oL isut) to 197z. During t-1r1 1:. 1 trc there Were

appoxiatey S 16>4irsp,,iLa admnissionrs 01. al1 type.s. 01. the approxti.rrately

ii)i, 14)U Maine111s il ic tIare ataas, di,UU ruser-Veu ill Vietroarr. 'itre 7U, UUU thtL Uaid

ri0t se rye' in Vietnrairi will serve as a control gi'oO. Analyses will be coirueted I
t~o detiCLLi1ne incidence rat'Žs Lor battle Injuries, nenrbattle irjuurics, di scases,

Uanu mentnal dis6oorder (arro to uc~teriniile the relative risks ami-ong the various Cato-0

gories o1 p~ersonnel.l. 'itlis retrospective study will provide: a basis [or estinrat-

a ng casua lty ra tes (battle- arra nonbattle-related) under com'ba=t c'Dnditions, '

evoluatirry the relative importance )Z a nurrber o1 risk tactors arid determining A

C tIre conlsequences 01. disease or injury inl termis ci lost time or att-rition and '
subsequenlt health and ~erttorma~nce. 'lie study also will contribute to Improved

Casualty data collection1 and maniagement.I

The i.iflai database to be used in this series will be one thiat tocuses

zspecitically onl psychiatric aisoiders. It will be generated trom two sources;

case consultations tromn Vietnamn eraj psyctnlatriSts and medical records troni thle

b aval ticalth Research Ceni-ter comlpu-terizedi inpatient database. Tile case conisul-

UA ,ctat ionz; wccii r-ecorded Lby pbýyeiintntr, ist whlo were stationed in Vietnam or on

iio-ýj~ital strips olt its coa~st. They will providie demo~graphic intormation as well

as re~aso;ns tor thle consultation, mental status, treatmlent, anid disposition. Tire

mecical andl ser-vice recordi intormation trorn the NHIMC Computerized tiles will

provide anr opportunity [or long-term rollow-Up. Included will be such variables

as time, location, len-gth or stay, and liagnoses at the time 01 hospitalization; K
Oiagnoses at tne time 01. medical or physical evaluation board actions; andl date

and caus[ýe or sep~arat1ULor.
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'Imulating Medical 'Jreatment and Evacuatlon

of Combat Casualties with the N/O'dESb Modeld

Paul B. Richards

U.b. Naval ReUsearch Laboratory

Mashllngton, D.C.

The model NAMEb (Naval Amtphibious Meolcal Lvacuation Simulation) was

developed to provide a computational tool 1ar diittrent medAical treatment and

evacuation systems whicli coula be ubed in future amphibious operations. The •

model aemonstrates the sensitivity or various evacuation systems to the avail-

able resources and tollows the flow of each patient through the entire evacu-

ation chain which consists ot land-based and sea-based support facilities or

combinations of both. it accepts any specitied casualty admission rates and is

designed to demonstrate the effect ot the interdependencies among the elements

at the system: (i) casualty receiving facilities, (Z) vehi-cles used, (J) logis-

tics, (4) medical technology, (5) command control and communications, and (b)

tactical concepts and requirements. The model produces a considerable amount o-

output data and does not require historical data.

aTnis presentation was not planned for the FM" Conference but Dr. Richards was

inviteo to aiscuss the NAMES model when its applicability to Marine Corps combat 2
casualty care was recognized. This paper includes a major portion at the ma-

terial presented by Dr. Richards at the FMF Conference. 'Tuhe paper was reprinted

trom the Proceedings o1 the NATO Conference on System bcience in health Care,

Paris, duly 197h, with minor revisions. The development o1 the NAMhS model was

supported in part by the U.S. Navy bureau of Medicine and Surgery, the Naval

Medical Researchi and Develo.2ment Conmmand, the AtLice ot Naval Research, and the

Office of the Assistant Secretary of Detense icr Hlealth and Environment. The

use or the NAMES model tor simulating and testing medical support concepts tor

the Fleet Marine Force is discussed further in the publication "Predicting the

bftectLiveness o1 Concepts tor Euture Marine Corps Medical Support bystemS:

Preliminary heport" by J. R. ýletcner and P. b. Richards, NE(L Memorandum Report

4711, Naval hesearch Laboratory, Nashington, U.C. 191.o
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11 i )s _papetI descL 1bes tie Opct -atrlon, thu LnpuLs, anId the ouLtpuLs oL thL I I

model and pjresents a simulation ot an evacuation system In detail. It also

a lscuSses tLle outp)ut variables obtained trom seveval comp1arison sirilulations.

kueneral DescLipLtion of tihe NAMLt Model

The NAIbb model is capaable of simulating various contigurations ot the

basic amphibious rledlca treatmLlent arIj evacuation chain illustr-atee inl FigUre i.

Casualty receiving tacilities may be added or removed (comuletely, it desireo) j
at any ot the ac111lty levels or echelons, and additional levels may also be in-

e0ertec into the model. As each patient enters the system, he is classitied

accore ing to tlUire nture arnd sevezrity of his wounds or illness, rcy ass3igninrg nimi

to one oe 75 patient classes. The 7b classes were detined by the U.S. Army C, .

Academy ot ircalth Sciences and correspond to diagnostic codes detineo In the

U.S. Department o bfetense Disease and Injury Codes. These patient classes en-

compass those wounoed in action (wiA's) as well as diseased anid non-battle A
injury (bUNl) patients and also incluce outpatients as well as inpatlients.

-00_

MDCMEDICS1

BAT TALION AID SITAIONS (RASI

Zz I
Clk iNG STATIONS (CS)

HOSPITALE- ..

CASUAILT RECEIVING SHIPS

ifgur•. I. basic chain or evacuation

9J

-1
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lin the I•"AbtS lmodel, e '1ach 1 npa tI1e nt 0o1 adidll i SSI u [,It. Ici it i L t e te lis t ch Il ii

at tile filled Ic o0 colpsillna lo'vel . ()Linat letiLs ar al towedI to Centcr at ll1 levels.

The Class to whici a paticnLt is assig!nee determines, to a large extent , his Llow

Lthloiylh the evacucitlon ll iln anid his proceusslii at. eachi taczlitiy that hie eiters.

ndach lihallcLt'6 class OS determiilhes to which cf. three prioirities lic %wll be as-

Sigilcd Priurilty I, 'Urgenit, ' 1i1dicates that the patlieLt Is in cri tical condi-

Lion ano must receive the most expeditious attention in oraer to save his Ilite;

Priority 2, 'immcedlate,' ineicates that tile patient's condition is very serious1

and he must be treated without deliy; PrioLt iy 3, 'rout Le, ' indicates that

those patient is serious Cnoug(il o ro.icuire adiii||sion to the medical system, but .. 4
requires no special attention to treat his condition. uutpatient3 are assigned

Priority• , Which indicates tihat these patients may wait lot truatment until

there are no other patients at a higher priority requiring commitment medical :.
personnel oi (treater) resources. Each patient's class also indicates whether

he occupies a li.tter or ambulatory statur;, and assigns to the patient an ordered

seglence of medical tceatments, calleo workK unit:s, which the patient mist re- ]
ceive belore he can convalesce and return to nuty. For each patient, certain

worK units may be identalied as critica, work units *.., that any delay in

completing thim wil) cause death or prolonged convalescent time because at

complications, *bome patient classes, more serious than others, are assigned A
threshold times tor initiating treatment at the meic level. 1; treatment is .

delayed beyono these specitied times, the patient die.-, These critical times

associated witn the various patient classes determine rhe mortality rate within

the NANtlt meodel and allow the user of the model to observe the resources and

parameters of the evacuation system which aftect the mortality rate. The NAMES

model, was intended to demonstrate the impact at new medical techniques and ad- 2"A"

vanced medical training, in addition to technological improvements in transpor- --- A
tation, health care tacilities, logistics, ano conmmand control. Tests conducted -

with the model indicate that the mortality rate is quite sensitive to the selec-

tion ot a patient's sequence ot required work units and tile allowable delay

tLimes tar the patient to receive his critical work units.

At the medtc• level: all patients oundergo triage and receive f irst aid on a

tirst-in-tirst-out basis. lnpatients who survive this initial treatment are
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t1 en evacuatIca t, tlin' roar lot tut Ltel tedaiteitnt; out1 ,atlciten aIL Ltutuleud tu .'M

oUL., tkt all tacliltLiQo except at the medic level, Palients atr treateýd 011 7,

priiLIt y Uasis. s 16 AtL Ue ulnleoingj Lr lage_, uachk )at lent L-CCiVCS hits ,SVqkLiQ1nCQ 0t

WorK Uni1tS, prOVlUed tippleroL late2 tLCatcrtS are assignca 'llie b•ANksIb 111eoul allows

lexiO l lLty Ill Odelgilat lrg treat-Lerb iy uLIejt xtyinlg preterrca dnd IltetQAteLQ

treataelr tOr each worK unit. An exp)ected treatmeunt time is associateu withl each

treater 's poc'oritiance at a prdtlCUlila worLK unit. It an adpprloplrlate tredter is",3

not assigned to the tacil ity lCvel, the patient is stabilizedc and evacuated to ,R

thle rear. Utherwise, the piitlent ContilnUes to receive his oroerted sequencc at

work units. It lie burvives iI: b critical mortality work unit, lie is thenll ;stabil-

izeed tor evacuation to the r-oar unless his prespecitied convaloscent time, ,'-

tollow•ig rteceipt ot all £l hIls wurk units, is less than the evacuation policy

or holding policy which lias Deeni deslgnated tar hi1s lacllity. Thils procodure is

not tollowek at tLie hospital (or equivalently, a :asualty receiving ship), whiclh

is considered to be the tinal tacility level in the evacuation clha•n prior to

evacuation trom tne combat zone. At the hospital, patients receive all oa their .

required work units betore being evacuatea. At a battalion aid station and a

clearing station, however, each patient's convalescent time, which is specitied

on his aamiss:ton and may be extended it certain work units are not received in 0

time, is consta,,ýi compared to thie evacuation policy at his particular tacil--

ity. it it shioulc e.ceed the evacuation policy at any time, he is stabilized

and evacuated to tue rear, provided hie has received his critical mortality work

urI t, ' -1

It a patiern! is able to i:cceive all ot his required work units, ano it his

convalescent time oees not exceed the evacuation policy at his tacility, he will

enter a convalescent ward ana return to duty from that tacility it the convales-

cent bed capacity is suttticlent. otnerwise, nie will oe stabilizeo and evacuated

turther to the rear. 'Iwo ot the ractors which cause a patient to be evacuated

(treaters and bed capacity) arue measures oa the resources ot the evacuation

clhain; the third (evacuation policy) is a coluiand policy.

'The Lorder il which tLebe tactorb enter a patient's processing within tile

-INAMEb mlodel is colnsidered to be loyical--it necessary trat~ders ore not Assigned,{

ii

the patient must yo 6lsewhere tor treatment; once his critical Work ulLs are
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I-ecil,,ed a0 tic h call be movuLe sately, he should be evacuateauo s aS •,tuoa- 1t'osle

iL it 1i. Kno•il Lhat tie ImLit be evdcuatedQ anywyay; tliidllyý, it ilLt tac-i i't h."as

C 10kUgh COiivaIcsc2iitl beds allocated, aoid 11. his COIIVaIlesC InL tillmet ,a11S WitLbill . . -.

tile I VaCLI:Lt to jolt ICy oL tile I ohc iIILy , be stou lo bc t-It aind aTu tIin sac li ty

and10 teLtUtliedL tO d 1t4ty, 31tn JIOr evacualtdt i itltleii tLO tlbe •C" .

'h SAI[mouidel is It IVCIIv' by VaLious 0'tallete., o: lnut•s,• WIc tWc- "

Set I be L e 1' es0oInLCt2s aid tile ole tat Iloial e li V1uI ltl lit ot t i' lmcetio ieal evacuatloll

system. e hes inpts consisLt rL Oie at d l- (tdL:actial) inpuLts, sukch1 as the

spacing ot tacilities, tile nubier: anid arrival rate oi. casLualties, alil distL'i-

buLtI o1011 patlentis among jlat-lcut Classes; jilySiCdal resoCui , ilclu•ding tih '-"

Inulmbe ci kcasualty rOceivinjg tacilit lies antl evacuatlol veli ieus , tihe utulbijcrs

a no typ•eS ol nec ICdai personnlLý.OI (treaLers) ass i3gne r, tiLe collvaIe, scenu. bed

capac~ity, anti ttile capiacity4 anti speed ot evacuation vcniieles; flied ica i teciiiolocjy

1 nputs, Such as patLient class descriptions, piorities 1  ambuldtory or Iit ..e

stotus, r'equ iree wo:k uni1ltS, prI01torred arnd alternate treaters and tteatmonit

t inies, al.lowab )n delay tinies, convalescent times, :staLbilIi zalci times. and

evacuation threshold tImes; ant comlmandl and control oI)pJts, winch include the

evacuation policy tot each tacility, the patient enitry taciliLy tollowing

evacUat ionl toinll tile mlleiC, anjd thle nUmber oi nonurg0Ill. Casualt ies tilat triggers *

a request Lor an eva1CulaLion vehicle.

"T'le iNAl model Comp>utes and prinits daaily anii cuniuJatLive statistics, at tile

Ce1i t t each sImulateti day. These output tata provlde tile model user Wlthl a-
quantit-ative method ot observini various liieasuJLO or the ete ctlvoness or

specific miedical evacuation systems. This permits tile relat ive colimpa c.Soil ot

Oil [LC:cLv evacuation systemns and also shows the sensitiv'1 o 01 aii evacuato oll

system to tile VdarOUs Oelign1 parameters oi: iniputs. 'ihe outptut lda.ta luau

iieasures, o0 patLeilt UlspOs it 2 uAls su'ch 6S tile IlUillbel- who Ole, who rv t-u I r

duty, who art- evacuiatei, and who remain at eachi tacility, toguetill- with jolt, icilt

location at time of1 death1--in tre-atmenit, treatment queue or evacuatj.J ion queu It-

a ac L ty , o iii ti aiisi t t roI one td cliLty to notiier" taci i ity ; lo st t, l it' ititu

to 1 IJ u l c all nI tless, imicluc, ing tille spent in the Systeiii by tLhose who ate

retditlled Ut) Outy, tillie stenit in treatment and evacuation queues, tile number: ot

patlents Whose coiivalescent tilmle is ilicraedbe, convalescent tilm1e a6sociated With

-°0

3.02., _.

0'



pat-l.clLt.s Who trLute couvalVscelL be•. UiL Wil atu evacuatdt, andl tire Inlul•ti o1.

pat cuts evacha~atcaI Lro tihe opei at.tonal c1at because laieI corlvaiescent tL mes

eXceed (luc evacuaiIon policy, ci because 0i inc silortk ag ýo llscýonlt bedsg ;

Lesouicýe UtLI I.ZatlOn, 1I'Iciudoing conv~ilesc'301 L)cu occupanlcy A at 'cD tAC lltt, anld

tile utilization ci evaciaLn tO vel ides; all YeSOeulVCe Feu rnrnlt , such as Coin-

valubcent beo6, stdabilizatlull eds, ar11d evaCuatlon VexIICIes.

i'00ViLb Moeol •lyp•i 1catil n0

"iTO illulStatev tLe applicabiliLty o the NAMbo model, six O1i terentl mlecal d

eVciCtcujtl iiy'Žt-Oll5 Were GimllLadted Uislll thtie modl. Ill each SlmuLh at-ion, all but ji
one or two cM the iri'ut pararlmters were held cniistant, in order to observe the

eQlect oe changing speciltIc design pl drleutets. The parainieters that Were varied

Illciuoco tiMe evacuation policy, tile number c"L surgiteal teams at the hospital,

the number oi convalescent buds at the huspittal, and the number or ambulances

locateu at the batt-alion aid stattoils. Two additional evacuation systems were

simulateo--one iii whiicil tLIlte were no clearing stations, anu one in which all - I
hlelicopters Were re~placedL by amtbuialaces.

The meotical evacuation system simulation used as tile baseline Lor compara-

tlve analysi3 was designed to Support a Marinu Corps combat dlivisio and used

actual battlie casualties recordied uoting the (Tosin ifeservolr Cainpaigin in K'orea

in %LSU. All six simulations used tile same battle casualty data, which totalled

over 4, bUU adlmssion patients during a 1.-da_ combat period. In additlon,

approximately 11U outpatient casualtLes entered tile system each uay. li tlhe

base-line simulation, ibU medics supported the combat torces in the battle zone I
(see Figure 1). inhsu medics were unliormlly d1stributed along (lie Ebun; ten

were assigned to each or Jb evacuation terminals, or landing zones. Each -

landi •g zone was linked to tihe hospital via an intermediate HAS1 an• CS. T here

Were Ilillnr lA'S, three CS's anio one hospital; the hospital supported the three-

b's, eac' h CSb supportled tilhl3 05b'5: and one each bAb supportec tour lanading

Zoiles. Inhe biu-lilne simIlulation contained nc casually roceivii'j ships. lIn tile

baseline simulaýion eacil CSb had to convaLescet boos, tleu hospital Had ZoU, and 1
none was al-located to tihe medic or ISA level; two su.gLical teams were absigyled

to each C6 arid also to tihe ilOsp ital, Wi th n1one art tile ledic or LAS level; six
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,I IIL'U l I a t~ cCC is' sC AS S I d o ta 10 1C Lzpi a I , LIIItilt LO to ,I ccI I k onI)c toua ecl- I US a I

none11 at tie moifd c Itivu ; 1U hiu 1iCopt c1 5 Wei V ass- lanud Lo thre intdevauc pool anU

IIa I Ii y, t ne UVOCUatIa ionolAicy In o tecc at t I Ie I 11Ita L Was I~ (ay:, at Leach Ch

LL Q U.Ccdy s, Ono Was zerio days at the mudl IC . nd AS leveis . These 1FVL rpitsWe re

VCd I U C k LALI I Ij i t,,Lu SIX CORIi~a I. 1boHiS 6111111 d LI10115 * Ut tie L 1 I1[ t~ Ls ,whir1chi de t CiibQ the

pat- lent- W asses, the WoI K P1it-s, prtef-rrudl arnd alt-urnat-c tvaatui Y, arnd dlelay

t I mS, arc dasci lUCU 1II det-al In hr he u 'L, illodiul pragrairi Ldocu~llletait loll

h cr L h r ee V I iC i Va 1 m rua s u0 ucsUt patL1 entL dis pas t i on s -- ie n umbDer returned

to duLt ( KIDU) , the numbrter uvacuatad ( V;VAC) , anu the niumlber who dj~ed throughori

the I S-Ody Combaixt purled--are listvd inl Table I tar the six compijar isoni simiula-

tLrios. Ao o1ne Would cxluct, the mrrit-alit-y ratearp d~j5When tire nlumbri at sur-

geons at the Iiospi tal inre~rases (lnimulat ion Q arnd LISeS When traha IcIOpt~ers

M1ID subse- EVtIc Djied
through quent RT U thro ')u ghI through

ý-ELompa iI sot61Iiaulati onls da 5 to day It) total (-ay 15t day 15)

I. basu line 50.bi .3. 4 Y 5b4. U 1 41.4% 1.0U%

base l ine Withl '4U budls anid
0 sdurgeons at hospital 513. 8 .31t 62.1% 3S.btjý 1.8%

J. Soilr1dlat1-iar 2 W1ith 4D day

ro voc',ation policy at hospital 5l.zt7.-%t b!3 *4~ t 1.6t

,1 base i inc Wittnrl hlicopters
replacea ey ambulanices 11.1t 3.2t 14.-1 U. b t 11. 4%

t). Base. line witli no cleariny
stations q4.3t J.4t 17. 5% 47.6,t 4. lt

0. rHase li111 With -i ambulances at-
e~aCi battLalion ala station 5i. Ut j.1.1 b4.1!6 41.6% j. 5t

ld'bie 1. i'at-lenlt dispositions, expressed as percentages ot total numbuer or
casualtieS enterilng syst~emr through 15-d-ay CorInbat period

are replaced by slower greurlo ambulances (Simulation 4). increasing the. number

at hospitadl beus (birrrilat-lor Z) increases the numiber returned to duty (RID) arnd

decreases the number evacuated ILofl the systemr (EVAC) , but this improvement, over

Lire base-I11 Inc Inia lt-ion (SimulatLion 1) dimirrishes6 when tire hospital vvacuation

poli cy i s lenuhng leuii (SirriP a jio 3) . Tihe reasonr tor this is that tire hiospital

conva lubcrrt- Duds were tul ly occquped by tire end at thu seconu day at combat , so
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that turthLer admissions h1au to wait tor vacancies to occur. The longer evacua-

tion policy ot simnulatiLon 3 reducjd the rate at whlich vacancics Occurred, thereby *

dlenying admiss] .on to more casualties, forcing thiem to be evacuated trom the

comoat zone. Unce they let t the coiibat zunL, they could riot be returned to duty.

Si1mulation shows thie inmportrAnce oI. the convalescent beds at the clearing sta-

tions. When the lju c~onvalescent beds allocated to the three clearing stations

were removeej, casualties who would otherwise have returned to duty trom the

clearing stations were torced to go to the hospital. 6ince that tacility was

already tilled to capacity, thecse casualties had to be evacuatcd from the combat

zone.

F'igure 2 shows how the NAMtbS model can be uSedi to study the combined ettect

ot the evacuation policy and convale-scenit bed capacity on the convalescent bed

50

40I HOSPITAL. 200 BFDS

15 DAY EVAC. POLICY

- EQUIREMENTS

10

1 2 3 4 5 6 7 8 9 10 11 1 3 1
VAYS OF COMPAT

40 -

ClEAMING STATIONS 1S0 BEDS
3 DAY EVAC. POLiCYL:L ~ ,~CAPACIT\ 1

211

1 2 3 4 5 6 7 R 0 1 7 1 4 1

DAYS OF COMBAT

Figure 2. Baseline simulation of convalescent bed

requirements, capacity and occupancy.
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ii
occupancy, whict is a measure ot the number oL petients to he ieturnced to duty. -

TDo ot2e•erLstLie CUIIVIUescont bed reqpircinents, tile iAMlb model records the number ot

patients who, upon receipt ot oll oa their required work enits, have convalescent

times which do not exceed the evacuation policy at their facility. AlIL ot these

patients will be allowed ("y the evacuation policy) to recuperate at their teli-

ity and subsequently return to duty provided the jec capacity is Sutficient.

Consequently these patients establish the bed requirements at the facility.

Clearly the convalescent bed occupancy cannot exceed either the convalescent bed 0

capacity or the convalescent cad requirements. These last two factors are inde--

pendent 01 each other. "'he upper curves ot Figure I show that in the base-line I
simulation, the hospital convalescent bed requirements dictatea by the 15-day

evacuation policy overtake the zLb bed capacity prior to the secono day of

combat. The only way to increase the bed occupancy is to increase the bed ca-

pacity. bven it that cannot be done, howevez, a shorter evacuation policy would .1
have the ettect at returning more patients to duty, because it would result in a

higher turnover rate in tile convalescent ward. uy contrast, the lower curves ot

Figure 2 show that the combined ibU-bed capacity at the three clearing stations

exceeds the requirements imposed by the 3-cay evacuation policy. In this

situation, a longer evacuation poliuy would make more etlicient use ot the bed

capacity. . . ..

The present discussion demonstrates that the model is an etfective (and

inexpensive) device tor planning and studying combat zone medical care systems ..

together with the requirements those systems impose on supporting medical,

*transportation, and logistics facilities. A
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Uenial Care lor Combat Casualties

LCL)R Mark C. Diehl, DC, ULSN

Naval Dental Xesearch Institute

(Ureat Lakes, illinois

The principal role oL dental service to tile tield torce is to contribute

toward efidancCd operational readiness. The objective ot this service is to

prevent dental emergencies in the tield anrd to ettectively treat those which do .

occur so that thle patient can De rapidly returned to duty in the tieldJ. Thus,

the pri.mary emphasis ot de?.tal service is the reduction ot noncombat dental

casualties. bitorts in the area are typically a garrison tunction and cannot be %

consideored as combat casualty treatment or combat dentistry. :

in the scenario under consideration, treatment o£ maxillo-tacial wounds is

the primary tocus ot combat dentistry. intormation needs tor ettective manage-

ment ot the max).llo-tacial casualty appear to be well met by the projected auto-

mateu casualty medical recora and its data structure. From the oral surgical

viewpoint, there is a need to record dosages tor all administered medication:5,

especially local anesthetics. There is also the need to provide tor epine-

plirine/vasoconstrictor-containing local anesthetics.

The combat casualty intormation system must pertorm well across the spectrum

ot potentially chaotic events. Casualty treatment experiences revealed in this

conterence indicate that simultaneous treatment ot multiple casualties will be a

cofmmon event. iaemoval ot battle gear, clothing, and identity tags otten accom-

panies treatment ot these casualties. There is potential tor contusion Ot casu-

alty identity in such events. Currently, the most convenient physical link

between the casualty and the electronic identity tag is by dental comparison.
Algorithms tor matching dental attributes on both electronic records and 6

oral examinations were developed several years ago at the Naval Dental tesearch

Institute (I). More recently, similar approaches have been pertected ty the Army

Institute ot Uental Research (2). An abbreviated dental record, containing -.

current dental data sutLicient tor these automated matching algorithms: would

require approximately Iuu characters using binary data compression. This record

6 6"
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coulO be Kept curr-ent throughI updating at garrison as dental treat.ment or

Ldnt~itzication Ot subsequent disease changes the dental status. Z-

A proposed Oata layout tbr the dental £ eld in the combat medical record is

lus olows:

I. 3z positions, each o1 3 characters (9U bytes)

a. missing tooth I bit

0. restored surtaces b bits

c. restoration material b bits

0. prosthelic replacement 2 bits

e. diseased surtaces 5 bits

t. cisease cha. restoration material t bits .

-U. p'rosthetic replacement 2 bits

e. uiseaseli surtace:5 b bits

1. disease characteristics b bits

Q. current dental class I byte

3. reserveo space 3 bytes

A% note ocralie de•ntaJ. ecord(l, suitable tor routine garrison use, would require B

an ad•itionai 2b-f characters. Also, use of a variable length record with data-

base operation would altec data content and volume. A
Reterences

I. Cohen, M.h., Schroeder, D.C. and J.C. Cecil, Computer-Assistud Forensic

identiticatiun ot Military iPersonnel. Military Medicine, 14d/2: l53-Thb,

ve.rar j-)i r-Ud

Z. Lorton, L., Urover, P., Murray, U,. and W. Langley, Correlated lncidence ot

Restorations The Use in iaentitication. IAbk{ Abstract No. 1511. March,
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bession A: Prototype Sottwace Systems

hilliam M. Pugh

The work group began with a review at alternatives to the riela Medical.

Caur by LCUI Michael Congleton. There was general agreement that the existing

card is inadequate, but a variety at opinions were expressee about the best

method tor correcting the card's uetici'-ncios. In addifion, it was pointed out

that there are NATO agreements which specity that certain data are to be con-

tained on a medical card. it was inuicated, however, that much o1 the data

required by these agreements was not intormation needed toa casualty treatment

and, thetetore, was one 01 the tactors that limits tile usetulness 01 the present

card. It was noted that the Army apparently avoided this problem by not using a - .

Field Medical Card at all, instead, the tirst place the Army would record

medical data on a casualty would be in the ambulance when the casualty was being

evacuated rearwaro, and in 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 is planning to do. As a result, it was telt that devices such

as a commana terminai may not me availa~ole and tnat the Marines shoul•d still, O

plan to have some type 0t paper or hard-copy record ot the initial treatment.

Moreover, a hard-copy record provides a back-up system in the event at ADLP tail-

ure or exposure to electro magnetic pulse. because most at the discussion was

concerned more with the mode of data collection than with the specitic data that

were to be collected, it was noted that the approach that had been taken, where-

by the data needs tar each echelon ot care were identitied tirst and development

or the best method ror 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 trom attempts to accommodate the NATo agreements could be

averted by changing the instructions that implement the agreements.

Thu second topic diiscussed concerned the automation o1 sick call tunctions

in a field environment. it was pointed out that in the Marine Corps, sick call

is conducted at the Battalion Aid 1tation (bAb), but according to the system
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deSlgri that had been (discusseo, the microprocessor tor managing eindicai inlior-

1ation would be placed oane echelon turther back--at the Medical Company. There-

tare, the prLimary processor would not be available tor sick call mianagemenlt. At

thi1s point the opinion was expressec that sick call was ot tactLical impor tance

and shoula y,.e automated it possible. It was suggestcd that one or the hand-held

devices might be used in this capacity.

The above discur0sion also served to highlight an inconsistency between

Marine Corps doctrine and the proposed system design. According to Marine Corps

doctrine, medical records are maintained at the hAS, and in the proposed system

the medical intormation management would be conducted at the Medical Company.

it was noted that it is technologically possible to produce duplicate tiles ot

electronically stored data and thus medical records could be maintained botht 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 tot

a single patient--some ot which might be current and others out--of-date. To

solve this problem, it was proposed that the field medical record be carried by

each individual as part ot the information on the electronic cata tag. Then it

would not matter whether the Macine was at the hAb or at the Medical Company--

his medical record would be available.

It the data tag is used to hold the entire field medical record, then the

storage ot information on ic must be caretully managed so that all the data

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

records and modern database management techniques should be used it possible.

Then storage space would be occupied only by positive findings. For example,

space would not be reserved tot a series ot shots that were not given, but a

list or unlimilted length could be maintained on the shots that had been aomin-

istered. The ensuing discussion dealt with the capabilities ot the media being

evaluated by the Army tot the soldier data tag and whether tnat device could

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

that there should be no problem with storing data in any fasnlon desired.

Discussion ot ditterent methods ot data storage gave rise to questions

regarding the compatibility among intormation systems. At this point a rep,-

resentative trom INAVMASbU was asked to review the Shipboard Nontactical Auto-
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matou Data Processing (SNAP) proguam so that the workinjg group would have a

specitic exani )[,t Oi another syatem with which a I oled medical system should

interface. ihe 6NAP reuveW revealed that the overall program consists of two

parallel etiorts--bSNAV-l tor large ships and 6NAP-Il Lor the smaller ship. i n

the Navy. The junctions presently pertormed by these systems include adminis-

tration, supply, tinancial, and maintenance. Some medical tunctions are per-

termed by SNAP as part oi the administrative module, but this is oinly a minimal

etfort and does not constitute a full medical recordkeeping system. However,

the Mission Elements Need Statement (MEN6) that has been approveo for SNAP does

contain the requirement to develop shipboard medical functions. T'o satisty this

requirement, specifications must be documented ;or the functions to be per-

Lormea. Then those speciLications must be given to SNAP personnel and the

resource sponsor must be identitied. Therefore, the capability tor interfacing

bNAP and the combat casualty system can be tacilitatea by developing functional

specitications tor bNAP that include the need to interface with combat casualty

care.

With respect to developing interfaces between systems, it was noted that we

must not lose sight ot the tact that the first priority is to aevelop a field

medical system and interfacing with external systems could be considered a Phase

Two ettort. 1n the meantime, intertacing could be accomplished the same way

that it is 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. It was suggested that system compatibility could be promoted it some

standards could be agreed upon. For example, standardized coding schemes

already used by ThlMlS could be adopted tor all other medical information

systems. Ur, a common language could be used. Members of the working group

felt that standard coding conventions may be beneficial, but a common language

was not critical for interfacing systems. Finally, it was suggested that it a

system prototyping approach were adopted, then system compatibility would be

assured. it was argued that prototyping might be preferred because prototyping

has a history of producing workable systems in a timely fashion.

The Trauma Score that had been described during the paper sessions was

discussed briefly. Participants generally felt that the Trauma Score had merit

il]



a Ithough they did admit it Could be abiJSL' *It the score was used to dictate

actions ane tunctiolied as tile decisi1on miaker, then that would be an abuse ut the -

Inlde~x, however, it was agreed that the T rauma Score could be a valu-Abit tool In

the Lield, especially Lou personnel with limited medical trailning or 4xperience. --

Corpsmen could; ret)er to the Trauma Score in the same manner they would use other *
medical .ndlceU and look to it tor guidance when more experienco help was not

available. Also, because the Trauma Score does pr~oviue d method tor quantitying . -

tnu severity ui a casualty, it is ccAsidered to have u•tility to casualty mni- I
agement. Finally, it was noted that the Trauma Score represents Only one ot.-

many tunctions that can be pertormed on tile data that are gathered using a

mlcropr-ncessot in the tield. Uther tunctions that could be pertormeo include

computer-aided diagnosis, meoical regulating. personnel accounting, supply/re-

supply, and et idemioloogy/teaching. I
when the question ot system security was raised, it was answered quickly. .

it was pointed out that any corpsman or physician who should have access to the

sy!stem could have an access code entered onto his own data tag. Any authorized

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

insertinq his own data tag into the reader. '

The session concluded with the observation that no system can be deployed

into the cidld unless the input required by the user in the tield is repaia with '

output needed by the iield user. 1
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aessionI1: I"lardware durd bata Capture Devices

Frankl n k<. dorkat, t ii.U.

'Jile teclinical work group was represented by those who initiate care of the .

combat casualty at Echelon I and know thte problems that would be Laced by any

equipment tor medical information in this least controlled environment. There

were experts in the latest technology of computer devices who could assist inl

the description of the hardware capabilities. Finally, the Navy, Aýrmy, arid Air

Force were represented by at least one person knowledgeable in that particular

service's medical inotr-mation and hardware objectives. While all ot these

people had sLecitfc statements to make relative to their expertise, what was

discussed arnd what is reported here represents opinion and not official policy.

The discussion tirst started by trying to identity at what level electronic

or automated recordkeeping could De initiated. The harshness and the haste ot

thle environment was the main consideration dictating where any sophisticatted

equipmentt could be placed. It was noted that due to ditterent battle tactics,

no single location would serve tor all three services. The Army anticipates

terminals working with the medical record at tile level of the battalion aid

station. 'They also plan to provide ambulances with comparable equipmenit.

According to Marine Corps .. dical operations, major additions to the combat

medical record as well as the environment would not allow successful use ot

computers until Ecnelon 1±1.

Power and equipment tailure were a major concerns. Wherever any system

woula be located, duplicate systems and power failure protection would be re-

quired as a back-up. This might mean duplication ot hardware but not neces-

sarily two parallel systems.

All three services participated in the debate on tile appropriateness of

something like thle boldier Data 'Tag for use as a portable medical record. The

Air Force is just finishing tests on the Latakey as a portable electronic

identification device in Korea, so they are concerned with the same problems.

'They are also looking at devices other than thle Datakey. Ut the devices known,

the consensus was that semiconductors on a plastic card of the bank card style,

like that tested in the RAPIDS project, was not durable enough. The laser card

has a greater capacity than the largest Data Tag, but with the current technol-
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It Lb I ot fuLwt ILtble. Tl'e laser card would be good toz archiving hista- or-

ical recorus but not tor a combat casualty record. It was agl.Uod ui)on that the

*soldier Data Tag provided thie rliabiliLty ana capacity nucussary tor a portable

mcical recoLd lot casualty care.

IAs a reiteration 01 reliability and capacity, we were told that the Lata

'Iay could Db encapsulated with a material which would Survive in circumstdnces

more severe than that inl which the conventional dog tag would survive. As tor

capacity, encoded casualty data was projected to occupy less than 10% OL the

space ot the Lay currently under test by the Army.

Because oL the potential or the tag as a portable database, it was stressed

that its use tor medical purposes was secondary, The major application would be

-or personnel data, and this presented some serious problems tor standardization

oL such a device throughout the military. because ot ditterent organizational

and inrormation neecs, it woulo appear to be impossible that all the intormation

oon the tag would be the Same. Rather than having three devices, it was sugges-

ted that the mechanical and electrical design and intormation tormat be stand-

ardized, but that the data be allowed to tollow the requirements ot each ser-

vice. Communication ot data trom one service's Data Tag to another service's

computer system would be by sottware translators in the computer. This is a

somewhat contusing but important point. it means that an Army Soldier Data Tag,

tor instance, would tit and be electrically compatible with a Navy reader, out

that the location ot the intormation and the Kinds O1 intormlation on the Tag

would not be the same as on a Navy Data Tag. This means that only a single

reading device would be neeaed, but that each service can decide what is on tne

tag according to its needs.

it was suggested and not objecteo to by those present that there be some

sort ot joint service agreement on the mechanical, electrical, and intormation

rormat at a device liKe the Soldier Data Tag. This decision should be made in

the near tuture by some jointly represented committee.

*ITe work by the Army at Fort Benjamin Harrison is the most advanced to

date, anoi the reeling was that it would be reasonable to use tnat experience in

any combat casualty intormation system tor the [MF,
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Sco•,Ul.It1 ot theQI informuaL ion was disCUsscd hr iely. I i L.i a data Tag havi nI -.1]

Someý comIUlULc power wie WIthin 1 Lt d "sI1dt L cat U," scour itLy systeslls could bc buIlt .

Ilit) to l L ' d I, U a l ji OL t I i daLa. bvcujj.1Ly thu, becomes a I) r.oblc (.) p1i £ )ogira or

soitware design with accoss levels anu iAformation controlled oL erased by codes

irLon ou/tsid~e. •~

i, any rldUdWaUc, either card ur computcr, is to be used by combat persoln I
ndl, It shoulo Lirst Do tested in a hospital to idcritity any potcntial ptroblems.

it shoulu albo be continuously used so that it is not. a new experiencc whenL-i

ilrst elncounltered by a corpsman ill tile tiidl, It such a device is too expensive ""

wnesi made tor fielo use, it could perhaps be an item that is used while oni

active outy, returned, and thell issued again, or there might be aitterernt ver-

siotus, depenlding on the anticipated exposure, with a full military Specltication

device tor field use.

Ine corpsmen present stressed that it any system tor automated recording

were to be successtul, and it it were to be used at Echelon ill or earlier, it

should not rely on keyboard data entry. Other torms ot data entry were dis-

cussed, voice entry being Ot particular interest. A suggestion was made that to

overcome the problems ct training the voice recognition equipment to a particu-

jar cOrpsillan, hie could carry a ditterent uata lag wtnich woulo not only allow him i

access to the computer, but also carry coding necessary to use his voice tor

uata entry. 'I
bar code reading was deemed acceptable tor short data strings as a reliable

and rapid input scheme even under adverse conditions.

input ct the timing ct an event was noted as important to the care ct tl e

casualty, but no solution was proposed that would work at the level of hchelon

1, other than training the corpsman to write down the time.

'1
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~u~iuj C:Lomblat Casualty Ddatabsus an F11 Iaulta Catle

V ranK C. tauialnd , l.

'1u1C CQotttuat Casualty Caro and Lbatabasus WorK (LU[)u Ilad aS its objectivye the

doeL i minaioIn oL thu 1 til-oliat ionli icdud to ptov iJ( &the bust possi blt2 mu-d lkd 1

aOL FOR comat casu~altiUs in) tile I'lot Ilat'rne LForc, (.'Mi.).

Somoissues unreOsolved at previouts conteronCes on this topic werc diiscussedI

InI cleptn. bpeci tic data 1iturns to be collucted at eachi echeloni level were

reviewed at this session, and r~cottutiondationis were maue. Thle Following are some . -

ouservatLins and thu ecmunain ot thle Work G5roup.

I. bneral uosvrvati.onb

A. Fu ture combat scenarios are expected to diV For tront Vietnam with

LuspocL to aiL support tor tuedical evacuation. I-outinle evacuatiott timle

iol: casualties may increase to tour to six hocurs because oF greater use

o:. hilghly mobile torcus with less air sup~port.

b. Tile Vietnam experience showed the hligh eFticacy oF battle casualty

management at the hospital level; therelore, IMprovIeftnet in combat4

casuaity survival are depettuetit otn pzeitospi~a1 UduadluLy mahiktdyeutim:r1

C. there is a lack oF intormation onl casualties that do not survive to

kLchelons iii and iV.

b). Lvacuation decisions are as otteni tactical in nature as they are-,

med.,ical, and there is a lack oF intortnat-on oil evacuation decisions

prior to behe~lons lii and 1V.I

L. ottiy eata iLmportant. itt citticcal mdtajttaeitciL dLV lkly Lu kbe: 4uu)jllet_:L

by colrpstnu in the Lit- Liua.

I . An alternative to the present Pield Muedtcal Card (Form 00i- 136u),

wh ich is unduly compl icated atnd itmpractical tor f:ield use, is

neuded as was detertnitted at previous contereatces.A

L.Atl objective tteasure oL injury severity is needed to assist. thet



hojspital colipslUon in decsin aKing at Lohelon1 1.* The Components

ot tilli mneaure have. not beenQi determlneod. 'T1hey liay incluoc 'TheC

lashingt.oln lIospItal Cunter Trauma Score, an abbroeviated trauma Ca.ld

score, vital signs, or these asscssimnc inL conjunIctJ on with otlhrL -.

inio.rm'-ationl such aS blood lOSs and nature ot Injury.

A. A prototype objective injury severity index should be decided upon

ano1 tested to determine the utility ot this nleaoýure in medlcal

uecision-mnaKing by tile hospital corpsman at the earliest tlme

possiblve, ad thls testing shlould be Carried out by specially

trained anld designated corpsmen

B. týchelon ii

1. Type Oi injury

a. Combine dislocation and tracture categories.

0 0 0b. Combine I , 2°, and 3 burns in one estimate ot percent ol body

area atiected. -

'. P'roceoures/treatment

a. Times ol application ot tourniquets should be recorded

(Date/Hours/ in•a) •

D- Utility ot recOfd-iiy pLebfIIce ot splints ana bandages was

questioned.

c. Categories o± tubes should be expanded. More detinition 'i

Chest and enootracheal tubes needed.

0. Utility ot recordling Casting/Inunonilization o± body part and

method was questioned.

J. Intravenous solution

a. Volunic, time, and type ot iluido• bshouid be recorded each time

ad•mi• nis tered.

b. intravenous additives should be recorded.

c. bMW solution category, gauge ot needle, and location to be A
delete:d.:"

4. Medicat ions

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

grouping.
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b. Sulta category should be deleted and "other" substituted.

C. Lchelon III

I. injurles

a. T'ype and anatonical location ot injuries should be turther

expanded, including turther characterization ot burns.

2. Procedures/treatments

a. Volume, time, anc type ot solutions should be recorded each

time administered.

b. Intravenous additives should be included.

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

3. Laboratory tests "-"

a. blood culture category should be added q
4. Anesthetic type

a. Category ot "ether" to be deleted.

o. Categories ot anesthetic agents to be expandeo.

c. Categories ot admiistration routes af anethesia to be

expanded.

f3
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Conterence Summary and tecommendations

Dr. Gunderson: in this final session I would like to review what we have

accomplished and ask tor your comments and suggestions concerning tuture

ettorts.

Toe Conterence began with demonstrations ot prototype sottware tor a

casualty care iptormation system and hardware and data input devices that migyt

be suitable tor use in combat settings. These devices included hand--held termi-

nals, bar code readers, and electronic data tags--an impressive display ot

state-ot-the-art equipment. These technological advances appear promising with

regard to achieving some degree ot automation at torward echelons ot care. In

particular, the Army's testing ot the Soldier Data Tag could provide at least a

partial solution to the ditticult problem ot rapid automated data entry and

storage under highly mobile field conditions.

The sottware components that were demonstrated pertormed a number ot basic

junctions involved in processing casualty intormation: identifying and tracking

individuals through various environments and organizations: collecting, storing,

and displaying the data elements in the combat medical record; computing and

using Trauma Scores in a tield setting; and using patient signs and symptoms to

make computer-assisted diagnoses. These special sottware capabilities may even-

tually expedite triage and acute trauma care in the field, but much more testing

and evaluation needs to be done. Such aids cannot replace clinical training and -,

experience but may tacilitate recordkeeping and decisionmaking.

Videotape and film presentations were informative and provided some measure

ot tealism tor Conterence participants. Tne videotape prepured by the Tiaining

Uepartment, Camp Pendleton hospital, illustrated current Marine Corps casualty

treatment and evacuation procedures in the tield. Dr. hirsch's tilm, a case

study ot a severely wounded Marine, showed initial emergency surgery at the

Naval Support Activity Hospital, Danang, Vietnam, and tollow up through long-

term rehabilitation. The tilm vividly depicted the realities ot acute trauma

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

covery trom grievous wounds in battle.
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The introductory bession (Session 1) presented the history and objectives

oa the F'MF project and laid out the goals and organization ot the Conterence.

The progress made at previous combat casualty conterences was sununarized. it

was noted that the results ot: previous conterences had been incorporated into

revision ot the existing Field Medical Card and design ot a new combat medical

record.

The technical presentations and work group discussions in sessions 11 ano

111 were organized around three topical areas that reflected the principal ob-

jectives oa the meeting: design prototype software tor a casualty care intor-

mation system, evaluate hardware ano data capture devices tor field use, and

survey trauma care processes and available combat casualty databases. The ex- -I
tensive discussions on these topics as well as some unresolved issues troma pre-

vious conferences were summarized in the Chairmen's reports ot the deliberations

ot the Work Groups. Many ot the key issues pertaining to design and implementa-

tion ot automated combat casualty medical records were thoroughly explored in

these discussions which provided valuable guidance tor future development

ettorts.

Comments and Recommendations

*In the tinaL session the Cnairman solicited comments and suggestions trom a

number ot Conterence participants. The recommendations made included the

tollowing: (i) organize a future conference to review progress and exchange new

ideas and approaches, (2) establish a close liaison between the Army TAMMIS

project and the Navy combat casualty information system project, and (3) form an E

expert panel on military trauma care to guide simulation studies ot combat

triage/treatment/evacuation scenarios using the NAMLS model described by Dr.

""ichards. These recommendations wiLl be incorporated into ongoing system

development ettorts as time and resources permit.

Concluding *--marks

CAPT James F. \elly, Commanding ttticer, Naval Medical Research and Development

Command:

The information needs ot the Medical Department Casualty Support Units

need to be formally validated. burinq the period of armed conflict there is a

signiticant number ot combatants who are incapacitated by disease; in tact, the
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number ot such casualties is in excess ot 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.

In almost all scenarios, there will be a need tor inter-operability between

the United States and its allies. The development ot a Medical Information

System shoula not be done without appropriate interaction with allied torces.

Wruing the discussion, it has been evident to me that there has not been a clear

aistinction made between resarch and development and operational policy. This, -

needs to be clarified and a logical sequence developed whereby mission state-

ments which reflect operational policy are the basis on which R&D is planned and

implemented.

The desirability ot a Medical Information System is tully evident, but the

cost or such a system needs to be taken into account, in spite ot the evident

necessity. a careful cost analysis needs Lo be pertormed as such a system is

being developed in order to assure attordability. The minimum clinical data C
which is included in such a system should be derived on the basis ot validated

statements trom experienced clinicians. hntry of data into the system should be

by a method whirch is not necessarily dependent on a keyuocarci. The simplist, most

expeditious means ot entry should be designed into the system. An Objective

Numerical Uata Summary such as the Trauma Score should be recognized as bing

only a guide to patient management. The care ot diseased or injured patients

includes an application ot the art, as well as the science, ot medicine and this

cannot be lost sight oa in an attempt to completely objectity the process. r

Meuical information derived during either exercises or actual battle conditions

should be subjected to atter-action analysis. it would be desirable to have a -

methodology available which would provide a matrix for such analyses based on

either organ system or discipline. These atter-action analyses should serve as

the on-going validation ot the utility ot the Medical Intormation System. Such

teedoack is necessary not only tor analysis but also to assist clinicians in

torward areas to better understand the outcome ot their treatment.

The development ettort which is being planned during this Conference is

predicted on the assumption that there will be a variety ot logistical cir-

cumstances in which tuture conflicts are rought. This is undoubtedly true; but
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we must not lose sight ot the common denominator ot therapy--that is, man, and ---

we can assume that the physiology oa man will not alter significantly. Our

ability to intervene in physiolugical alterations will be improvea, but basic

operations will remain the same. Clearly, the output at this ettort could L

etiect a tundamental modification in the manner in which we are able to manage

casualties in the combat scenario. The capability to accomplish this task rests

mainly on the talent ot those individuals pertorming the work at the Naval

Health Research Center. 1 am quite contident that they can, under the directi~n

ot Ur. Uunderson, accomplish the stated objectives and that in the titure the

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

services, will be better able to manage the outcome ot combat casualties. 2,
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Appendix A

t'leet Marine Force (FM?) Medical intormation oystem:

Mission Element Need Statement (MENS)

I. Mission Area loentitication

a. Mission. The mission ot the Navy Medical Department is to support the

operating torces in order to maintain or restore the health ot the personnel

attached thereto. Mlission capability RDT&E planning categories are: tactical

land wartare (Tw), and tactical amvjhibious wartare (AW). Medical Department

personnel in support ot T' and AW are stationed in Navy and M;--ine Corps units

atloat and ashore. Advanced base medical tacilities also exist in an echeloned

evacuation chain leading to tixeo derinitive care tacilities which provide both

routine and casualty care. The levels ot care and readiness required opera-

tional capabilities (ROCs) are detined for the Navy and Marine Corps by UPiAV-

IN61' CSbUl.2z. HUMbDiNST SqbU.b3b tasks the Naval Medocal Research and bevel-

opment Command to conduct biomedical research, including that tor health care %

intormational tools, in support ot the HUCs.

h- foAnfz.tinnal nnd Opnrational Environments. Amphibious Task Forces

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 Task Force tacilities. In hostile

environments, wounded initially are received by both atloat and ashore medical -

Treatment Facilities (MTFs) which are part of the evacuation chain. high threat
envirn•nlents inerease tne nos.sibilify of seere trauma, celmical- bi-al, l-oigio or

radiological injury to both the FMF and the supporting Naval Amphibious Force

personnel. In addition, many areas ot the world pose hazards due to heat and

cold. in such settings, casualties may be mainly Disease, Non--Battle injuries

(DN51) rather than battle casualties.

c. Related Priorities ot this Need to Other Mission Needs. Routine and

combat casualty care in the FM?' generally occur at ditterent times, depending

upon the operational situation, and cannot be rank ordered as they are inter-

-. I.
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aependent. Howewvr, healthi care ot the FMF' is a critical component in measuring

readiness and maintaining trooj, strength.

a. Sc-o-pe

(I) An NMNoC/uNR Technical Working (-,roup ot Combat Casu.alty Care

(TWL,), conductea in April lY7b, and the report ot the btt Medical intormation

bystems Requirements Detinition Workshop, conducted duF.-ng May 1952, have

clearly documented the need tor an improved medical intlfrmation management "-7

capability in support ot FMF operations. The military opera•jons in southeast

•isia experienced loss ot records, incomplete or missing data, and incomplete "

communication ot medical information throughout the medical cv icuation chain

regarding both the outcomes ot treatment and the disposition ot casualties.

Th3.s loss ot information resulted in a diminished standard ot c#.•e compared to

that which could have been rendered it the information had been reasonably-I

complete. Moreover, patient records of routine field health care have been too

incomplete to support researcfl studies ot aiseases and nonbattle injuries usetuL "I

tor operations planning.

(z) in order to ettectively deal with casualty care in the evacuation -

chain, all units must possess the capability to deal quickly and accurately with -

medical intormation. Compatibility and interoperability between Marine Corps

and Navy systems is vital to the management of the echelons oa care in amphibi- .

ous operations. The recording ot medical treatment information during the care

ot casualties in all types ot Naval and amphibious operations is manpower inten-

sive and detracts from the ability ot Naval medical personnel to provide the

best care. however, it this data recording function is neglected in order to

deliver vital care, the essential patient care data may be inaccurate, missing,

or untimely, thus detracting from the quality ot 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

(I A field medical system must accommodate all health care functions

that require information support in garrison and deployed. The system must

maintain a spartan but complete record ot the health care delivered to an
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individual andi must contain the appropriate supporting intormation. 'The data

capture tunct ions tot- the systemi must be des~igned to reduce, or at least not

increase, the present modical information recording burden. The system mus t

provide uýact echelonl of care with an accurate, Complete, and timely record of

patient care delivered which will result in reducing not only the recovery time

ot casualties but also tile expenditure or start time and resources used in Lie-

livering caire. Thle manual casualty care record must be able to be transferred

into a supplementary machine-stored form at the appropriate time to provide0

timely medical information to each member of the patient care team. Neverthe-

less, both routine and casualty care must be accommodated in a comprehiensive

clinical stored patient record which can be used in all. VMV operations.

(2) The resulting automated record ot routine and casualty care must

be transferable to an appropriate machine-readable medium for patient transport

in the evacuation Chain. Ihis Medium must be easily read in the field, result-

ing in the machine record being recreated at the next echelon medical facility, --

thus aiding in the continuity of care. The automated record system must expand

coded manual entries into plain language for ease of use by care providers, and

must extract data for preventive medicine, medical regulation, and logis;tical

purposes, including unit rosters for immunizations, physical and dental examina-

tions, and/or other personnel readiness attributes. New data entries must be

able to be freely added at any time.

(3) The availaoi-lity of accurate medical information in support of

routine pruventivoZ health care and of effective casualty care in the VMW' is

essential within the casualty evacuation chain since it enhances patient care

and providies basic data for the medical regulatory and medical logistics

systems. Several or the Medical lnformation Management tasks which m1ust

conducted arts

(a) The establishment and maintenance of a patient record tAle t(,

,schiedule mecical examinations and prophylactic procedures.

(b) The recording of sick call information, encounters, disposi-

tions, and therapy conducted while in garrison and when deployed.

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

tion, anu definitive care information.



() 'The m.3naguemcnlt ot thle intormation necessary tar conducting

diagnostic arid tt etapQutic procedures.

(0) 111(e recording anid updating at intormatian related to 111di-

cations arid drug thuiarpy tor both Louiti~ne anid casualty care.

L ) 'Ine recording anid updating at sanitation, environmental, an(I

Occupatiorhil me,ýdicine ijitormalation tar preventive medicine programs.

(g) 'Iri recording anid updating at intormat ion related to accoml-

puishing tile tunctions at a tiola blood bank.

(h) ideo accounting tor medical equipment and supplies.

(j) Thu, recording anid updating at intormation related to managing

andi ischduuing tallow-uip tteatments.S

(4) 6ystem development eind Initial Operational Capability (10C2) Zor tile

tull system requirements shoulo be accomplished in two phases. Phase 1 should

include development anid 10(2 tot only those data requirements that directly

support tile treatment at acute care patients in tile tield, tollowed by tield

testing(. Phase JA should include, development and 10(2 tot all other identitied

data requirements.

3. Existini and Programmed Capabilities

a. Capability Toa Accomplish the MIission. No pi~ojects directed at patient

care intormation support in thle tield presently exist within the U.S. Army or

U.S. Air F'orce Medical R&D community. however, the U.b. Army Academy of health

Sciences is developing thle 2AMMib System which wili operate on the '1ACC6 tield

hardware to conduct blood Resource Management, Patient Accounting, Medical

Logistics, and Meoical Regullating junctions. The detinition at shipboard medi-

cal intormation processing requirements within the Military Sealitt Command,

directed at bath thle bealiLt ana Naval burtace F'orces, including the Amphibious

k'orce, is being coordinated with thle capabilities being identitied tor the F'MF-.

broake Army Medical Center is automating the in-garrison troop medical clinic

tunctions, but this system will not be tield oriented. A nursing intormation

systeli is being plannedi by thle Naval medical Command, and its capabilities will

be coordinated with thle system tot the k'Mb', since its planners have participated

in thle k~'1tF Requirements betinition. 'Inc Naval Military Personnel Command, NMPC-

bX, is the executive; agent tar an automated joint service lb Card (RAP1lbS

12o



project) while thle Army Military Personnel Center is developing an automated

soldier 1D Card and dog tag. Thlese projects will supply the comnion technology

tor patient identitication in the tield, and this technology may be used tor tile ..

FMF system. The proposed FMF Medical Intormation System Project, whlich is

intended to develop the health care intormation support capabilities needed by

the Ftl_, will complement and be coordinated with the capabilties being developed

witlin the other joint services as noted above.

b. Impact. The status quo is not an acceptable alternative because the 0

manual intormation recording system has neither the speed, capacity, or ability

to deal with the complexity ot the intormation needed to manage all plhases ot

patient care in high threat environments. The proposed project is a new cap- _

ability which is critically neeoed 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 maintain the needed

data in a reliable tield setting without increasing the current burden ot

recording tasks ot health care providers.

b. A prototype system must be developed using 1dT&t• tunding and be ready

tor Phase I operational testing by the First Quarter k'Y 19db with a Phase 1 t

initial. operational system by First Quarter FY 198b.

t. Coordination and Cost Estimates

a. because thtis capability is new to the VMF, the total cost tor a single

operational system can only be estimated atter the evaluation ot prototypes,

since costs tor the technology are changing rapidly at this time. The total

estimated cost tor developing a single prototype will be approximately 'ib5U,UUU

and will be borne trom Navy RUT&E tunds. The tirst prototype system will

contain all ot the basic tunctional modules tor support ot acute care patients

at Echelon 111 MTFs. it is expected that continuing sottware maintenance,

hardware acquisition, and hardware maintenance costs tor operational systems

will come trom the Naval Meoical Command tor accepted tunctions while the cost

ot implementing new tunctions will continue to come trom RDT&h tunds.

0. lt is estimated that ýbUrUU and nine man months will be required to

conduct the concept detinition plhase. Researchi and technical development will
-S
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take place at the Naval hiealth Resea-ch Center, Naval Ucean bystems Centel., San'

Diego, CalitoLnia arid the Naval bubntarine. Medical Research Laboratory, Groton,

Connecticut, with advice ana approval Lrom thie Naval Medical Data Services

Center,

c. This MLNS is submitted by the Naval Medical R&D Command to tile Naval

Medical Command in) response to operational requirements stated by tile CMC lot

approval to conduct, through research sponsored by tile Naval Medical Research ""

and Development Command, invustigation into the technical capabilities required

to provide the FMF w;ith an initial operating capability. This research and

detailed requirements detinition will be conducted under the guidelines ot I
Sh:CNAV1NSIT 52Z1.IA so that documentation produced will enable Navy Department

wide applicability ot the results and ot any ADP solutions that are recommended

to the CMC and NAVbIrJCOIM.

aI. Approval ot this request will initiate a project at the Naval Medical

Res;earch and Development Commano with the issuance ot initial work units Dased

on FYdb tunds. Formal submission will be made to include this project in tien

PRM tor tZ'). The pro3ect will produce System Decision Papers and initial.

Oemonstration prototypes which will be used tor decisions by the CMC on their

ojpeL~atiu,•ia zuictbuiiity. Th~e s•ystem cioctimentation and these prototypes wiil be •-

submitted to the CMC (Code MLDU), tUUMbU, and NAVMASSO tor review and approval

betore the advanced development ot operational systems is begun.

.81
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Appendix B

Combf0sat bcend" los

'1i1 'dvy-Ma rinc Corps team, InI order to p)rL)vide eLt [cL 3 ve 11n-thedter

mejdicai support Ouring a contingjency, MUst ustabilisn a continuum o0 care rainm

the tol-ward edge at toie combat zone to the continental United States, essen-

tially establishing a medical organization where none may have existed pre-

viously. The concepts tor provioing support may be best understood by reviewing .

tile Se)quece events that Rllust take place.

The highly mobile company corpsmen and battalion aid stations go ashore oni

landinug o&y with tile assault torce and provide very limited tirst.-axd and %

resuscitative care to casualties. Unce the assault force is established ashore,

at)out laudiny day plus tive, the more capable Marine Corps medical companies and

hospital campanies are phased ashore. In the interim, casualties can also be

sent. to casuailt~y rUeeiving anl tctMOnt ships otishore.

The tive medical companies with two operating rooms and bU beds, which are

organic to a Marine Aim)phibioUs Force, represent the next echelon ot care tor

patients coming tram torward Dattalion aid stations. Medical capability is

liiited to lite-saving surgery and resuscitative care. Availdble uoldizLy Capa-

city permits only very briet holdirng ot patients prior to evacuation rearward.

The hospital company with its six operating rocams anid ý.Ub beds also begins

landing about day tive and provides additional medical capaoility to acconmmodate

combat "suLges" which may exceed medical company capabilities. Patients from

the hospital company 11ow to casualty receiving and treatment ships and to

hospital ships ano fleet hospitals.

The amphibious task torce ships provide emergeucy ie",Usiuative, stab-i• l

zation, and surgical care that is beyond the physical capacity ot Marine Corps.-

units. ('VAbM J. W. Caox, MC, b5SN, Surgeon Gjeneral, Statement to House Armed

Services bubcoTmittee, 24 March i9dz.)
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Part 11

Let us assume that we are required to commit a one division, one aircraft

wing Marine Amphibious Force (44,UVU) to a mid-intensity amphibious assault on

the southern flank of N•OAiU. We shall assume that the amphibious assault phase

will require two days, and that the amphibious task force will remain in direct

support ot the MAF tor a total of five days. During the initial two days, we

would anticipate approximately 325 casualties, after which time our rate would

stabilize at approximately 9U casualties per day. With the amphibious task

force in direct support, we shall assume that the first tive days at casualties,

approximately b5b 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. Each medical company carries with it, organically, a bOU-man

hospital capability, so that at the end of five days, we would have established

a 3UU-bed total capability ashore. In addition to the medical companies, we

also have one nospital company, with a ZUU-bed capability, in the force service

support group. This organization is designated to arrive with the assault

follow-on echelon of amphI.ious shipping and should arrive in the objective area

by J+5 and be established ashore by U+iU, giving us a total capacity of 5UU

beds. here I must remind you that when I say "beds," 1 mean cots in a tent

which, trom an environmental or climatic point of view tar the treatment of

trauma patients, is no improvement over the medical facilities used in the Civil

War.

During this time, combat operations are continuing with air support being

provided fram airfields outside of the amphibious objective area and from the

carrier task forces at sea. It all goes well, we shall be able to capture and
0 4

rebuild an enemy airfield or establish an expeditionary airfield ashore by D+I!.

While all of this has been going on, we have been sustaining our daily

casualty rate of approximately 9U men per day. This means, in simple terms.

that by the time we are able to commence medical evacuations from the battle
4

area, we already nave 410 patients more than we can support. it we apply the

Department of Defense planning guidance of a bU-day evacuation policy, we shall

have somwhere in the neighborhood of l,uUU casualties lying around waiting for
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treatment. From a statistical point ut view, this level ot medical support is

totally unacceptable. (Lieutenant General L. F. Snowoen, USMC, Medical Support

ior Marine Corps uperation6, Proceedings, Technical workshop on Combat Casualty

Care, 011b, p. 41.)

Milo
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Part Ili:

Let me list some ot the reasonable assumptions on which plh is might be

based.

1. The most certain assumption is that the medical aspects ot the next war

will not be like the last, in Vietnam. That probably was the last oa our

leisurely wars. The plan we now devise, and the equipment tor combat casualty

care on hand at the beginning oa the next war, will probably be that which will

be operative during the entire contlict. It is unlikely that we shall, again,

have the luxurious months and years to change plans, equipment in mia-war, or to

have untouched, unbombed civilian economy at our beck and call. lt is also

unlikel" that medical attairs will be given the high priority attordea during

the Vietnam War.

Z. we shall not enjoy unlimited air power. helicopters, the essential

teature ot primary casualty evacuation in the 19bU 's, cannot be relied upon.

Extraction trom the hot-zone ot wounding to a point at initial surgical care .
0

will almost certainly have to be by wheeled and, perhaps, armored vehicles, or 7'

even by hand litter.

3. As a result, the majority ot casualties (or so we had better plan) will

not be given initial detinitive surgical care within 1-3 days. Many will die

torward co 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.

5. There will be competition tor medical personnel, supplies, and equip-

ment tor civilian casualty care.

b. Raaiation or burn casualties trom tactical nuclear weapons is almost a

certainty.

7. Neither troop nor medical tacility concentration, be it on land or

atloat, will be immune trom missile attack. Concentration or torces, a tunda-

mental Napoleonic military tenet ot etticiency and ettectiveness, will probably

have to De sacriticed as providing too tempting a guided muissile target. Dis-

persion, both atloat and ashore, however inetticient, is an unwanted, but

inexorable, dictum when ottensive weapons dominate.

_13
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8. The nation, even in wartime, will insist that medical methods be cost-

etfective, both civilian and military health care, whether we like it or not,

now is considered merely another public utility. LNeither emotion nor bygone

historical prestige can be relied upon to carry much future clout. 4

9. The mechanics ot war in this technologic age change rapidly, and with

each change subsequent combat casualty care is altered. Protessional isolation-

ism between combat technologists and medical department is a luxury we cannot

aftord. Neither we nor our line counterparts can make tuture plans apart from .

each other.

buch assumptions provide the medical planner with an awesome challenge.

One that can be met intellfigently only by medical otficers well versed in both _ I
medicine and the advanced art and science ot modern warfare. (RADM b. Eiseman,

MC, Ubwx, Planning for Combat Casualty Care, Proceedings, Technical Workshop on

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

1

: 4-

I

- .- 4.. -.-.



UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

R D N NREAD INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM

1. REPORT NUMBER 12. GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER
84-15 rS"•5' -)

4. TITLE (and Subtitle) S. TYPE OF REPORT & PERIOD COVERED

PROCEEDINGS OF THE CONFERENCE ON FLEET MARINE Final
FORCE COMBAT CASUALTY INFORMATION SYSTEM

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(a) 8. CONTRACT OR GRANT NUMBER(a)

E. K. Eric Gunderson and Diane M. Ramsey-Klee

M. W. Congleton
9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK

Naval Health Research Center AREA & WORK UNIT NUMBERS

P. 0. Box 85122 M0095-PN.001-1047
San Diego, CA 92138

II. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

Naval Medical Research and Development Command October 1984
Naval Medical Command, National Capital Region 13. NUMBER OF PAGES

Bethesda, MD 20814 140
14. MONITORING AGENCY NAME & ADORESS(if different from Controliing Office) 15. SECURITY CLASS 'of this report)

Commander, Naval Medical Command
Department of the Navy UNCLASSIFIED
Washington, DC 20372 15a. VECLASSIFICATION/DOWNGRADING

SCHEDULE

16. DISTRIBUTION STATEMENI (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the ebetra~ct entered In Block 20, It different trom Report)

Approved for public release; distribution unlimited.

IS. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reveree aide if neceweary and Identify by block number)

Combat casualty care
Fleet Marine Force
Trauma care
Medical Information Systems

20. ABSTRACT (Continue on reveree side If neceeeary and Identify by block number)

The Conference on the Fleet Marine Force (FMF) Combat Casualty Information
System consisted of technical presentations, hardware and software demonstra-
tions, and workgroup discussions. The purpose of the Conference was to bring
together experts in Navy medicine, trauma care, FMF operations, computer
systems, and software design in order to evaluate progress to date and to
provide feedback and guidance to system designers. Approximately 75 partici-

pants from the Navy, Marine Corps, Army, Air For'ce, and computer technology

FORM

DD JAN 73 1473 EDITION OF I NOV 65 IS OBSOLETE UNCLASSIFIED
S/N 0102- LF- 014- 6601 SECURITY CLASSIFICATION OF THIS PAGE ("Oen Date Entered)

......................................................................... * -



UIWGLASSIF IED

SECURITY CL.ASSIFICATION OF THIS PAGE (When Data Entered"

private sector attended the three-day Conference. The results of !be Con- -J

ference will be used to define a combat casualty medical record, ,ý.v--iop

soitware tailored for each echelon of casualty care, and identify appropriate
hardwarc based on the most advanced technology and capable of withstanding the
severe environmental conditions that may be encountered in a combat setting.

S..

S - 0

S N 0102- LF-014-660? UNCLASSIFIED

SECURITY CLASSIrICATION OF THIS PAGE(Whsen Dada Entered)

I- 7 . VK - - - - - - - . - .


