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~y ne of the ‘major problems in
. providing improved eare for the
\..7 injured patient is the lack of a
well-deﬁned system of care for the
_critically injured. Patients are ordi-
arily taken to:the nearest hospital,
ther than the one best equipped
. and staffed to treat them. Many of
_these patients are later transferred
to more appropriate facilities with
considerable - discomfort, disability,
and even death resulting from these
unnecessary movements. Many pa-
“tients are given suboptimal care once
they reach an inadequate facility. A
major barrier to improving trauma
care is the lack of cumulative knowl-
edge and experience in the complex
management of  severely injured
trauma patients. The general inad-
equacy of the present medical record
system further compounds this prob-
lem.
~In response to this -obvious defi-
ciency and ‘at the suggestion of the

National Research Council,* a com- -

puterized Trauma Registry has been
‘geveloped at the Trauma Unit of the
Cook County Hospital, the Depart-
ment of Surgery of the Abraham Lin-
coln School of Medicine, and the Re-
search Besources. Laboratory of: the
University of ‘llinois in ' Chicago.>?
The Trauma Registry has been de-
veloped to serve the following objec:
- tives: (1) to facilitate and improve pa-

tient care by rapidly locating and
accurately reproducing = significant
amounts of clinical information ger-
mane to the patient’s present clinical
problem, (2} to provide on-line elinical
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summaries of diagnostic and thera-
peutic methods, (3) to establish a data
source for developing at-risk factors
for accidental events, (4) to define the
variables on which patient morbidity
and mortality depend, (5) to deter-
mine: logistical and manpower re-
quirements for a given community’s
trauma needs, (8) to estimate cost ex-
penditures for certain. injuries and
their comprehensive care require-
ments, and (7) to provide continuous
monitoring ‘of project planning for
the care of the critically injured.
These data will have a wide variety of
both short- and long-term uses. The
most important of these may be the
seventh objective,

Materials and Methods

The- Trauma Registry utilizes a
multiple computer-card oriented pri-
mary collection process. These 16 for-
mat cards are listed below. Informa-
tion ‘is ‘collected on epidemiologic
factors and the extent of anatomical
damage, as well as surgical and non-
operative treatment employed and
specific * complications = encountered.
The categories: given in the Inter-
national- Classification —of Disease
(ICDA), -adapted .in 1969%, are: inte-
grated into the registry, but a newly
devised tabulation system is being
utilized as the prime patient indexing
and cross-correlating method.

Cards

Epidemiology and vital

gtatistics 01-04
Gross anatomical

profile 05
International Classification

of Diseases, adapted, 1969 06
Emergency care evaluation 07
Head-face-neck, operative

treatment 08
Thorax, operative

treatment 09
Ahdomen, operative

treatment it

Cardiovascular, operative

treatment 11
Central nervous system-

spine, operative

treatment 12
Upper and lower extremities,

operative treatment 13-15
Readmission data,
operstive treatment 16

Basic infermation is recorded directly
onto these data-gathering worksheets
in both cléar text and coded form (Fig
1 and 2). An example of the Abdomi-
nal Operative Treatment Program
data-gathering ~form (card 1) 'is
shown in Fig 2. This “fixed field” in-
formation collection appreach is used
to simplify data entry into the reg-
istry. Clear text items; eg, registry
number, age, and date and time of
admission and surgery, are recorded
directly in the appropriate areas.
Clinical data are recorded by a’ sys-
tem that classifies all injuries, ther-
apy, ‘and complications by a semire-
stricted .computer. voeabulary. . While
much of the medieal vernacular is ex-
tremely rich and difficult to code,
physical injuries lend themselves
quite well to a more restricted lan-
guage system, The general format
used in the operative treatment pro-
grams is to enter the diagnosis in the
first column, followed by the ftreat-
ment in the middle column, and-com-
plication of a specific organ or part in
the last column. For example, on card
10 (Abdominal Treatment Program),
item 15, columns 49, 50, 51 are used
for right colon involvement ounly. In
areas where the treatment is often
complex, the two middle columns are
used for primary and secondary pro-
cedures, eg, No. 8 for liver and No. 9,
panereas. To further facilitate this
approach, a system of several aux-
iliary diagnostic and treatment codes,
for visceral and structural injuries,
has been developed. All data entries
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Fig 1.—Gross anatomic profile card (card 05). An entry in column 57 will require by internal computer cleaning o
response in appropriate columns on card 10.
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- Fig 2.—Abdominal operative treatment cord (card 10). Columns 49 to 61 are used for recording coded diagnoses relevant
to these anatomic parts. Column 1 records the diagnosts; 2, the treatment; and 3, complications. Special column (61) for
colostomy is shown. All entries utilized restricted vocabulary.

are stibsequently decoded upon entry
to the registry and are stored inde-
pendent of any computer card se-
quence. These entries can then be
used either for direct recall or re-
trieval of other coded or clear text in-
formation.

Computer Methods.—In order to en-
sure an ability to respond to changing
requirements, the registry has been
made modular in nature and contains
three basic subsystems. These subsys-
tems are linked together by a com-
mon master data file; so that modi-
fications can be made independently
of each other. These subsystems are
classified as follows: (1) Data Entry
Subsystem; (2)- On-Line - Retrieval
Subsystem, and (3) Statistical Eval-
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uation Subsystem.

The Data Entry Subsystem con-
tains those programs designated for
the collection and verification of all
data and their addition to the master
file. The On-Line Retrieval Subsys-
tem utilizes a generalized informa-
tion retrieval system to allow both
random and rapid accessto any of the
information contained in the master
file. The Statistical Evaluation Sub-
system provides for the incorporation
into the Registry of any reporting
functions desired for either short-
term research purposes or ongoing re-
porting te the physician; hospital, and
municipal, state, or federal sgencies.

Dara Envry Sunsystem.~This sub-
system provides the mechanism for

the collection, verification, and addi-
tion of data to the master file. This
subsystem is programmed to be (o)
capable of rapidly acquiring data
from a large number of reporting
centers (40 in Ilinois alone); (b) rea-
sonably economical to operate; and (¢)
easily used by medical suppertive per-
sonnel, including physicians, nurses,
record librarians, and allied health
personnel, with a minimum of train-
ing:

These necessary restrictive oper-
ational eriteria: have resulted in an
extremely conservative approach to
data entry through the use of card-
image format input; A trauma pa:
tient’s-medical- record is-abstracted
onto the registry worksheets which
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are organized in the format of an 80-
character-card-image.” When the ab-
stracted data are in “card format” on
some of the 16-worksheets, they are
easily converted to a machine-read-
able medium. For those participating
hospitals in the  Illinois Statewide
Trauma Program, the data are en-
tered on-line through the use of Ha-
zeltine 2000 video terminals.® These
computer remote terminals (CRT) are
on-line via telephone couplers with di-
rect computer entry and recall capa-
bility. The CRT transmits at 300 baud
(30 characters per second) over dial-
up, voice-grade telephone lines. Data
entries are placed on the CRT video
. screen as the terminal operator tran-
scribes the primary data from the
format card worksheets. Visual veri-
freation is performed by the operator
‘and any necessary corrections 4re
made. The data are then transmitted
from the remote terminal to the cen-
tral computer where they are tempo-
- rarily stored on disk (Fig 3),

- Where & computer remote terminal
is not available, the “card formatted”
data on the registry worksheets can
be keypunched and submitted on ei-

“ ther data processing cards or mag-

netic tape. In this way, any emer-
gency facility can use the registry for
bateh loading ‘and. long-term. report-
ing and analysis purposes without
utilizing on-line remote computer ter-

 minals; The schematic flow diagram

in Fig 3 shows the two options for
data processing.

All data are verified by a “data
cleaning” process after being entered
via terminals and temporarily held on
a disk. They are then merged with
.any  keypunched data = available,
sorted, and placed onto magnetic
tape. This tape is then used as:input
to the first of two “cleaning” pro-
grams.: This  program checks each
card-image to ensure that only “legal”
(acceptable) codes have been entered.
Cross-checks  for data consistency
within an individual card-image are
also performed at this stage. There
are presently more than 500 computer
cleaning checks used in the data pro-
cessing sequence.

As a result of this individual card-
image cleaning, the original input
data are divided into two files for-the
“clean” and the “dirty” data. The
clean data file is passed on for further
processing: The dirty file is currently

424 JAMA, Jan-22, 1973 # Vol 223, No 4

Patient e rds

interviews
Police Reports

On-Line
Data Entry Via
Telephone Line

Registry
Worksheets

Coding _\A{/
=

“Card Deck

Cleaning
Process

Corrections

i

Diagnostic
Dictionaries

Translation
. Process

!

File
Build
Process

Trauma Registry Data Base

Fig 3.—Schematic computer flow pattern for patient medical record storage.

rejected for processing. Future pro-
gramming will allow for on-line edit-
ing of the dirty file and thereby elimi-
nate the need for reentering incorrect
card-images. Figure 3 shows the gen-
eral flow of this portion of the Data
Entry Subsystem. A hold file is dy-

namically maintained by the system

in.which patient records are awaiting
some corrections.

An example of these cleaning tests
is as follows: the Gross Anatomic Part
fields of card 05 (Anatomic Profile
Card) .are.checked against the Oper-
ative Treatment Program (cards 8-
15). The purpose of this cross-check-
ing is to minimize the entry of incom-
plete data and to ensure consistency
within a patient’s record. A typical
cross-check would ‘be.as follows:

If an organ in the Abdominal Area of card
05 (Gross Anatomie Profile) is marked, one
or more of the Abdomen Organs on card 10
must be classified as to type of involve-
ment. For each of the organs on card 05
marked as being involved in the injury, the
appropriate - diagnosis, treatment, and
complication information ‘must appear on
card 10, Abdominal Operative Treatment
card (Fig 1-and 2).
Through the use of these tests, a high
level of wvalidity can be achieved.
Upon: completion of the individual
card-image cleaning programs, a file
of good eard-images is created.
ON-LINE RETRIEVAL SUBSYSTEM.—
This. subsystem  provides for - high-
speed, on-line inquiry into.the master
file. It utilizes a commerciaily avail-
able software package which is de-
signed for operation on an IBM Sys-
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tem/360 or System/370 under a full
O8S operating system. The Series-100
Information Retrieval Software Sys-
tem (IRS) consists of two programs:
the File Build Processor and the Re-
trieval Program. The Retrieval Pro-
gram Hhas associated with it a “pro-
. gramming language” similar to the
. File Build Processor. The File Build
Language is assembly language ‘in
. nature.and batch-processing oriented.
- The User Retrieval Language is an
‘extremely high-level - language de-
- signed primarily for interactive ter-
. minal use. This subsystem provides
_ for on-line retrieval of stored infor-
- mation; outputting retrieved data . in
“any format desired; updating: or-.de-
‘leting -old information; -and storing
‘small amounts of new information.

- STATISTICAL EVALUATION . SUBSYS-
L rEM.—Statistical - evaluation is per-
formed with the UCLA Biomedical
“Statistics © Package® - Information
‘maintained in the Trauma Registry
data base can be automatically eval-
uated and manipulated. Standard sta-
tistical procedures as well as ‘more
complex analysis.can be.performed
‘automatically or after obtaining hard
~ copy readouts and secondary caleu-
lations. Data converted to a digital
form can-be.utilized for an unlimited
number of statistical purposes. ‘Also,
data bases can- be-interchanged -and
used for frequency diagrams, histo-
grams .and special graphic displays.
The Trauma Registry is now being
programimed to provide demographic
readouts of ‘accident occurrences and
the distribution of patient transfers.
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Resuits

The following is a series of exam-
ples of how the Trauma Registry can
be utilized.

Computerized Patient Record.—A
legible: patient récord can be gener-
ated from the data base; and the ad-
vantages of this capability are ob-
vious. In this record significant facts
are systematically recorded. Where
such information is not available,
a response indicating such must be
entered into the" computer. These
records are readily accessible at the
CRT by using the patient’s name, hos-
pital identification number; or by any
clinical “event, diagnosis; treatment,
or complication recorded in the mas-
ter file. Names or hospital numbers of
patients with a specific diagnosis can
be recalled, along with any of the
other - 800 : possible - informational
fields. These are displayed on the re-
mote-terminal video screens and can
be-written: out simultaneously -by a
teletype device for a hard print copy.
These summaries are written in natu-
ral English language and are compre-
hensible to professional, ‘adminis-
trative, and allied health personnel.

Clinical Summaries;~On-line se-
quential clinical surveys can be main-
tained by assessing the ‘data base.
Any informational field ‘can ‘be re-
quested, and from this data vantage
point any of the other 800 fields can

cNs

4

Abdomen \\\ 25 o/
e
P

™ e

Fig 5.—Venn diagram shows
quantitative interrelationships of
1966 and 1969 deaths, between central
nervous system (CNS), chest, neck,
spinal cord, and abdomen injuries, -
Area representing chest injuries 1s
inordinately large and not redrown
Jor better visual comparison. ‘

be ‘searched, counted, and read out.

The scope of the readeut is limited
only by the width of the recording de-
vice. Therefore, one can automatieally
request the number of injuries; by
type, to a specific organ or part and
simultaneously obtain the:chosen:as-

gociated variables of this event. For.

example, ‘when a readout was re-
guested for those patients injured by
multiple gunshot wounds who: sus-
tained trauma to their right ecolon;’
the report included the identification
number, organ diagnosis, basic treat-
ment; type of colostomy utilized, time

Epidemiclogy of Trauma Deaths

" Time (Hours)

Inguw . g
Ini?ial mstam:eA {Miles)* Patients T)l\'a_nsported
Care  Transfer initial  Transfer Vehicle No. (%)
1966 =
Direct
admissions 3.7 1.4 Palice van 18:(72)
{No.-23) “ Private
: ambularice 4:(16)
Rescue squad 1o(4)
Other 208
Transfer
admissions 1.7 2.4 1.7 7.4 Police van 19 (91)
(No.-21) Private e
ambulance 29y
1969
Direct —
admissions 2.0 2.5 Police van 28 (78)
{No.-36) Private
ambulance 3.(8)
Resciie squad 4.(11)
Other 1(3)
Transfer
admissions 1.2 23 1.5 6.0 Police van 13 (50)
{No.-26) Private
ambulance 9 (35)
Other 4:(15)

*Time and distance averages for group.
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ry, abdominal ap-
ach, comphcatlons, development. of
perltoneal abgcess, and the need for
reoperation. Similar requests can be
developed at any remote terminal
(CRT). Such clinical files can be re-
evaluated on-ling as clinical material
accumulates. Clinical material can
also be separated as to the time of
input to enable periodic comparisons
of treatment methods. Comparison
studies can be developed by use of al-
ternating. or coded identification
numbers,

Clinical -Studies.—The first report
entitled “A . Critical Review of Man-
- agement of Right Colon Injuries”
.showed the effectiveness of  being
- able to look at an injured organ and
~ automatically relate many other fac-
:tors to a specific injury. From this
“gtudy it was apparent that simple re-
pair alone was not as satisfactory as
exteriorization of the colon. The pel-
vie abscess (41%) and wound infection
rates(41%) ‘were inordinately high
when simple repair was : performed.
There were no intra-abdominal ab-
scesses, and only 22% had wound in-
fections when the injured:colon was
exteriorized. Repaired right colons re-

mained in the hospital 21.0° days or
seven days longer than the exterior-
ization group in this series.

 In a larger study of 392 colon and
rectal injuries alse evaluated with the
aid of the registry, it was shown that
there was a higher rate of intra-ab-
dominal absecess in right colon (13:5),
transverse colon (5:3), left colon (5:3),
and rectal (1:0) injuries when simple
repair was done. Also, the hospital
stay was longer for each repair group
when compared to ‘the exteriorized
group.

These and other studies can be con-
tinuously updated as new clinical ex-
perience develops. At present all co-
lon injuries treated at the Trauma
Unit, Cook County Hospital, are in a
clinical double-blind antibiotic study.
At the termination of this study. it
will be relatively easy to mateh pa-
tients not only for the type of anti-
bioticused but also to their associated
injuries. It will be possible to exclude
readily - those -patients with other
significant. causes of septic complica-
tions.

Risk Factors for Trauma.—A satis-
factory outcome after major injury is
dependent on two major factors: (1)
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the quality of initial and definitive

care and {2) the time interval be-
tween injury and the delivery of this
care. Experience at-the Cook County
Hospital Trauma Unit has shown that
the care given prior to admission may
be a eritical determinant of final out-
come.® Trauma Registry cards 01-
04 record significant epidemiologic
events including the time intervals
that describe the emergency care de-
livery. Evaluation of deaths in the
Trauma Unit in 1966 and 1969 show
that over 72% and 78% of all directly
admitted patients were transported
by police van (Table). Most transfer
patients were also brought to the
Cook County Hospital by police van
(91% in 1966 and 50% in 1969). The
distance of referral appears to have
decreased. slightly over this three-
year interval. An adequate explana-
tion of this change is not now appar-
ent. The continuation of police-van
ambulance transportation for trans-
ferring patients in this critically ill
group ‘is unacceptable as there is no
resuscitative capability in these ve-
hicles.

These types of problems can be ap-
proached as they are identified in any
specific community with the use of
the registry. Kach community has
unique sociogeographic factors that
will lend themselves to analysis by
similar epidemiologic investigations.
The - effectiveness ~ of  instituted
changes in the emergency health-care
delivery system can be evaluated by
those professionals in a community as
problems are identified.

Morbidity and Mortality Foctors.—
The incidence of fatality related to
any organ or anatomic part involved
in injury is often difficult to deter-
mine. This is especially true in mul-
tiple systems injuries when the major
contributing cause is not easily de-
fined. The.frequency distribution of
multiple associated organ injuries is
not readily accessible without re-
peated and exhaustive medical chart
review. By - constructing tables of
cross-tabulation for these injuries
recorded in card 05 (Gross Anatomic
Profile), one can - develop a graphic
demonstration of these complex mor-
tality relationships. In Fig 4 and 5,
Venn diagrams display the inter-
relationship of the major anatomic
parts for the 127 Trauma Unit pa-
tient-deaths experienced in 1966 and

1969.: Overlapping areas represent
combined or gssociated injuries, while
free areas relate to isolated injuries,
Simplification of this display is shows
in Fig 5, where involvement of the
face and upper and lower extremities
has been deleted:. The chest area re-
mains inordinately large in this Fig-
ure as there are only three isolated
chest injuries. The Venn diagram has
not been redrawn to allow better vi-
sual comparison. There were 21 cen-
tral nervous system and 25 abdominal
lethal injuries which occurred alone.
There were ten central nervous sys-
tem and 22 abdominal injuries that
oceurred with chest injuries. The four
spinal cord and neck injuries also oe-
curred with chest trauma. These rela-
tively simply constructed Venn dia-
grams can demonstrate at a glance
what complex tally eounts and statis-
tical tabulations may obscure:

Logistic  Requirements.—Specialty
care requirements for any type of
trauma “are - obtainable ‘from the
Trauma Registry data base. The level
of specialty care delivery, eg, consul-
tation, minoror major surgery, medi-
cal care, fong-term care and rehabili-
tation are recorded for each patient
and are easily retrievable.

Care: requirements can be ' deter-
mined by the frequency of injury pat-
terns at any trauma care center. In a
recent study it was found that, at the
Cook County Hospital Trauma Unit,
patients dying within the first hour of
admission usually needed a general or
thoracic surgeon or both.* Those pa-
tients whe died later required more
neurosurgical  or - other specialty at-
tention. The use of specific diagnostic
procedures during the first 24 hours
and early postinjury period are also
programmed and retrievable. These
types of data will be-useful when de-
veloping new or modifying estab-
lished trauma care facilities.

Cost Expenditures.—Every patient
in the registry has a cost account or
medical provider number. Correla-
tions of cost expenditures for compre-
hensive trauma ecare can be eval-
uated. These include the time spent in
a special eare unit, the number of
diagnostic tests, as well as long-term
follow-up and readmission expendi-
tares for a patient, group of patients,
or a trauma care center.

Project  Monitoring.—The Ilinois
Statewide - Trauma Program®® is

Trauma Registry—Boyd et al
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based on the concept of developing
specific treatment ‘centers. for the
care of the critically injured. These
centers, of which five have been oper-
ational since July 1, 1971, with the
gixth inaugurated in late August of
that year, are the only designated
trauma:care centers within a commu-
pity. The -critically injured in. these
communities and surrounding region
are -being  admitted- and  treated in
these centers. The increasing patient
load and the change in patient flow
patterns to these centers have been
recorded in the Trauma Registry. The
clinical aspects previously discussed
are recorded and available for recall
at these centers through dataphone
remote computer linkups. On-going
community-wide and clinical investi-
gations are being pursued. Imple-
mentation of the Illinois Trauma Pro-
gram is being monitored . by the
registry. Special problems, such as the
lack of .certain-specialists in a given
focal area and the prospective case
load for these specialists, are being
documented.

The total patient load of the six re-
gional trauma centers over the first
gix-month period wag 4,811, The num-
ber of patient transfers is steadily
increasing in certain eenters. Also;
the number of direct admissions from
longer distances is being cbserved.
The -overall mortality rate for the
statewide program during the first
six- months has been 2.0%. The lowest
mortality rate (0.7%) was recorded at
the Cook County Hospital Tratma
Unit; the highest (6.5%) is the experi-
ence of a recently established center,
- Thig -high mortality rate is a reflec-
tion of the preponderance of persons
- with injuries in automobiles at high
speeds .and severe multiple-systems
trauma now being admitted to this
center,

The registry is being used to help
implement the 25 local, 8 areawide,
o and 9 regional trauma care facilities
in the overall state ‘plan. These cen-
ters, once established, will join the
. data -collection 'system for further
program evaluation.

Comment

Every member of our complex soci-
ety faces the risk of accidental death
or serious disability after a major
traumatic event. Very few in our pop-
- ulation can be considered immune to
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a possible major traumatic injury.
There are more than 100,000 deaths
and more - than: 400,000 permanently
disabled people in the United States
every year."® Last year, in the state of
Illinois, ‘there  were. 7,000: accidental
deaths.’ In attempting to cope with
the problem of accidental death and
disability, -areawide planning: is-the
most -appealing and practical. At
present, there is no unified plan in
most communities for the distribu-
tion:.and. intensive management .of
the critically - injured. The Illinois
Statewide Plan for Trauma Centers
is a_ new .approach to community
health planning: for care of the-acci-
dent victim.* Difficulties in area proj-
ect planning for the care of the in-
jured are due in part to the lack of
“hard. core” information about - this
problem in a given locale.

A partial solution to this ‘major
health problem is the development of
a. trauma. registry. The National
Academy of Sciences-National Re-
search Council; in their bulletin 4cci-
dental Death and Disability,' also
suggested - that regionally .oriented
trauma data collection systems be de-
vised. and implemented. These reg-
istries should be developed for use in
both urban and metropolitan areas
and: linked to a national:data acen-
mulator. This trauma registry should
be  programmed for general basic
questions and -should - be flexible
enough to evaluate the efficacy of
projected major health care adap-
tions, such as helicopter evacuation
services and hospital trauma centers.
It must be: intelligible to: and utiliz-
able by both professionals and allied
health personnel. It must anticipate
unrecognized problems and most of
all, it must not: be too:complex for
day-to-day. usage. =

In response to this obvious nation-
wide deficiency in the existing emer-
gency services delivery system.and
with the advances in the information
sciences, a Trauma Registry has been
developed which is providing a means
for. thorough - investigation - of the
epidemiologic, clinical and adminis-
trative aspects of this problem.>* A
central ‘Trauma. Registry, based at
the Trauma Unit of the Cook County
Hospital ~and Research Resources

‘Laboratory of the University of Ii-

linois, is now being used in the state
of -Illinois to: collect: and  analyze

accident information from six Re-
gional Trauma Centers. Patient in-
dexing methods for specific diseases,
such as cancer,” burns,”® and military
vascular injuries,'* have been devel-
oped previously.

This first systematic attempt to ob-
tain and-collect casualty and medieal
information was instigated after an
order by Joseph Lovell, Surgeon Gen-
eral, on April 21, 1818.*> This order di-
rected that all ‘reports, returns, and
communications of the US Army
Medical Department be forwarded to
the Surgeon General’s office and the
first health report issued to the Secre-
tary of War was dated Nov 1, 1818
These reports were maintained quar-
terly and were eventually published
after 1822 and continuveusly without
interruption, except during the Mexi-
can War. These reports:served.to im-
prove the health care of the troops
which included the abolition of the
whiskey ration which supposedly had
made drunkards - of many of  the
troops. These vital statistics were alse
instrumental in. improving the diet,
water supply, housing, clothing, and
working conditions in the army.®

During: the Mexican hostilities, the
exigencies of the war:caused a dimi-
nution of the eompleteness of medical
reporting and resulted only in the vi-
tal statistics of death ‘that occurred
from . diseases -and  battle injuries.
These reports were used especially to
maintain the adequacy of combat
forces.

Following the Civil War, these field
medical records served as the basis of
decisions for compensation claimants.
The -difficuity of these'decisions was
compounded by the need to refer
continuously “tothe primary  data
recorded in field register -bocks. In
1883 an initial-attewpt was made to
abstract - these records. onto large
sheets for improved pension process-
ing, as well ‘as compilation of vital
statisties.  Within  the decade, all

records were transcribed on cardsand. -

assembled in alphabetical order. This
further improved efficiency and lesg-
ened the:political assertions that cer-
tain constituents were not receiving
their due.

In 1892 the Diagnostic Tag was au-~
thorized. This diagnosis was attachied
to the wounded soldier in the battle-
field or at the first treatment station.
Later a carbon eopy of this original
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tag was submitted to the permanent
record: system. Confusion during. the
evacuation of casualties during the
Spanigsh-American War and the fail-
ure to fully utilize this system led to
the future enforcement of the field
tagging technique. In 1904, transfer
report cards (3% X 8 inches) were
fixed to patients and improved the
continuity of :patient care and medi-
cal recording because the cards were
submitted to the Surgeon General on
a mionthly basis.

These  innovations proved their
worth in 1914 at Vera Cruz where
such vital data became crucial and
daily medical reports were used to

show accurate numbers of casualties,
communicable illness, and. bospital-
hed status. This basic form has since
- been used with some modification un-
ik current times.

. The excellent recording system be-
came unwieldy when conseription
produced the 4 million men c¢hosen to
serve in World War 1. After 1912, the
Bureau of Medicine and Surgery of
the Navy Department:helped to de-
velop the International List of Causes
of Death. This allowed for more uni-
form diagnostic categories, which
made the handling of large quantities
of data more practical. ‘As technology
became available; mechanical sorting
eguipment aided in this process. The
Census Bureau had already utilized
Dr. Herman Hollerith’s:® Electrical
Machine Tabulator in their 1910 sur-
vey. This original two-card sorter sys-
tem progressed subsequently to card
panching counters and sorter boxes
to include more than 20 patents by
1920. The patent rights for this were
later sold to the International Busi-
ness Machine Company (IBM).

Gibson et al' in their study of
emergency. medical services iin the
Chicago area stated that most hospi-
tal transfers to Cook County Hospital
wete mainly because of the lack of
specialized medical- resources .in. the
referral facility. This, they thought,
was especially true when dealing with
major trauma, when the smallest hos-
pitals (less than 200 beds) and those

“without resident teaching program
transferred the greatest proportion
of cases (5.5%) to Cook County Hospi-
tal. At Cook County Hospital approxi-
mately. 30% of -all-admissions were
considered to be urgent and 19% were
for trauma-related problems. In 1969,
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6,863 patients were admitted direetly
to the Trauma Unit. There were only
75 deaths which oceurred:in this: spe-
cial-intensive care area where pa-
tients are kept through their entire
gcute posttraumatic period. In 1966,
5,090 patients were admitted and 44
died. This mortality rate of 0.8:1.1
compares favorably with that of the
acute resusecitation and evacuation
military field hospitals of Vietnam.

The outcome after a given injury is
dependent.on: the availability of com-
petent medical care, the distance and
time  required: to obtain  this: care
and many other considerations. The
Trauma Registry is designed to store
a vast amount of significant -data to
allow for the multifactorial -analysis
of traumatic events. These factors
include the efficacy of the therapy,
time, cost, and personnel require-
ments: Despite the amount of useful
information - being - recorded, the
Trauma Registry is not an attempt to
construct an encyelopedia of injury. It
has ‘been developed  with currently
significant questions in mind. The im-
provement of medical record capabil-
ity with computer methods has been
shown by Slack et al.** The utilization
of a restricted vocabulary has made
the computer management of medical
terms easier. The uniformity of data
retrieval in a readable and compre-
hensive style has been one of the
most important rewards of this sys-
tem.

By utilizing remote video-tape ter-
minals, the trauma surgeon now has
direct access to .an improved medical
record for trauma patients. The de-
velopment of an on-line data base has
important and far-reaching possi-
bilities in the solution. of numerous
clinical problems of trauma care. In-
quiries to the central computer for
the results and complications of a
diagnostic method or surgical proce-
dures: are: practical uses -of the
Trauma Registry. There is no com-
prehensive data source for clinical
surveys.of major injuries at this time.
This is particularly true as it relates
to a specific community experience.

The serious limitations of our-infor-
mation system for accidental death
and disability are one of the prime
reasons for the current “emergency
health crisis.” Across the nation, in
almost. every community, essential in-
formation is not available to-evalnate

the:quality, efficacy and-cost of the
present system of care of the injured.
1t is therefore important that while
changes are planned in the health
delivery system, we simultaneously
measure our effectiveness. This will
be helpful to plan effectively-and allo-
cate resources where they can be opti-
mally utilized. The Trauma Registry
will provide a compatible information
base for - comprehensive areawide
emergency medical care planning and
implementation and.statistical.-eval-
uation of the effectiveness: of these
programs will be: possible.

This project was supported by grant GM-
18003-01 from the National Institutesof Health,
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