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' Ratlents studled had an Injury Severlty Score greater than 10 The o
o g g mjured outs:.de the c1ty of Edmonton, ;th;vrty—mne percent were’

s :'3_ R ' L/ :
fran greater than 150 kJ.lcmeters away. The mrtallty rate in thJ.s group

: ;’of one hundred thJ.rty seven pat:Lents was 17 5 percent E

: ' ]_ength of hospltal stay (r = 0 98) and number of surg\lcal procedures

types of u.njurles but the same ngjury Severlty Score (X p < 0. 01),

K "_'mortallty in the :Lnjured pat.:.ent

RN

loverall mortallty was 13 3 percent. SJ.xty—seven percent cf the Vlct{{ns

“wn:h J.solated head and spmal 1njur1es there was a s_—

BRI

SO T

':\f Acc1dental death lS the 1ead1ng cause of dea,th in persons under

',forty years of age The majorlty of these deaths arlse from motor
7;. ‘vehlcle acc:Ldenté~ Canada has¢¢ one of the hlghest motor veh:Lcle acc:.de{nt

, - mortallty rates m the world 'Ihe mortallty rate on vAlberta roads is . -

Three hundred flfty—th.ree V1ct1ms of blunt. i atm\a treated at Unlvers1ty- ‘

Hospltal durmg 1979 were studled retrospectlvely. : All S | -

&

,\-.\

As an :Lndex of n'orbld.lty the Injury Severlty Score correlated w1th

0 @=09n. asa predlctor of mortallty inall. XRatdents ex’cer‘? tmse |

" ng correlatlon

( 0 97) The mortallty rate of the group of pastlents w:Lth 1soiated L

R had and Spmal J.njurles was s:.gmf:.cantly greater than those w1th other

In conclus:.on, -the multlple trauma pat:.ent populatlon has a 51gn1f1cant i

: _'_.‘norbldlty and mortal:.ty The Injury Severlty Score 1s an accurate mdex o |

'"'_g;t-iv.;s:_ L
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‘ .be studled pfospectlvely ar

h of moer.d:Lty and of mortal:.ty, exoept in those patients w1th isolated .

Tl in: mrtallty betweeg“ the rural

&

head and sp:l.-nal' mjura.es.v

and urban groups of patleg i
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' CHAPTER 1  INTRODUCTION o ‘
. ’ : . \‘\ \
The impetus for this reseatch pmjec:t canes from a concern for

the care of the acc:.dent victim. As will be discussed below, accidental

‘death is’ the leading cause of death in Cana:da,51 169 the majority aris'ixng

¥

\ from motor vehlcle crashes. Work:.ng in any major hospital center one

qulckly apprec:Lates how many v1ct1ms there are and the tremendous moer.d—

"

vlty and mrtallty infllcted

- Prlor to thlS progect, in Alberta no study had been mder:taken by
the medlcal profess:Lon to assess the volume and types of injurles in

these acc1dent v1ct1ms The statlst.lcal mformatlon readily avallable

\ 69

- relates to numbers of acc1dents, persons mjured and deaths.. ThlS

mformatlon is currently collected by the various pollce deparments and

\ s
the Offloe of the Medn.cal Exanuner The only mfor.matlon collected on-"

 the surv1v1ng acc1dent v1ct1ms 1is found in hOSpltal medlcal records and

in the Alberta He th Care Insuranoe Plan data reglstry ThlS J_nformatlon e "

- is currently not organlzed into a usable fashlon for nedlcal researchers

: The goals of the research progect were two-fold. The fJ.rst goal ’
T

was to obtain an aocurate est:unate of the volume of multiple trauma [ S

.pat:Lents treated* at the Unlver51ty of Alberta Hospltal Addltlonally\

- the' proflle of the acc:Ldent_ e 1ms, where they came frcm, the morbldlty -

and the mortallty were of 1f1c lnterest. ThlS mformatlon was sought -
A, to obta:m a clearer plcture of the magnltude of the problen and to |

‘ obrtaln a more accurate estlmate of the cost to soc1ety



The, second goal of the study was. to evaluate the Injury Severity
Sc_x)re4 as a research tool in describing the patient with maltiple injur-

ies. This score, developed by Baker et al,4 is gaining acceptance’ as '

a standard method of classifying the injured patient. While many stu:ﬁe;;
exist cormb'orating‘ its usefulness and 'appli’{cability, it has rarely been
used in Canada and had never before been applied to a group of injured
‘ﬁ\ patients in Alberta. It was hofed that by familiarizing aurselves with
the Injury Severity Score, a further definition of its strengths and

weaknesses might be obtained.

»

o Within the thesis that follows the smdy done to achleve the pmject s
gqals Wlll be descrlbed A review of the llterature of the severlty )
1nd1ces in general and the Injury SeVerlty Score in partlcular, is
Mcluded to allow for a better understanding of their formulation and
: thelr uses. A dlscussmn of the trauma uru.t concept and the ormc1ples
: mvolved in the evaluatlon of the care dellvered by a trauma unit is
also undertaken. The spec1f1e role of the Injury Severity Score :m thls
' -proceciure Wlll be outlmed. i - o -
In sumnary, the research pro;ect was done to defme the problem of
* the multiply’ J.njured patient as 1t ex:Lsted in the Un_wers:.ty of Alberta
,'7 Hospltal in 1979 « Us:.ng the mfonnatlon obta.med as a foundatlon, it
1s hoped that future areas of study will be defined and that efforts in -

mgrov:mg the care of the crltlcally injured patJ.ent will be forthoommg



: ’:‘2 l The Natlonal E:Lcture
: deaths annually, Because the majorlty of the v1ct1ms are\_ 'f, 4

- an average lJ.fe span of 70 y\ears, accldental deaths of all types take-'"“lilﬁ‘: =

e Wlthln Canada reglonal varlatlons ex15t (Flg. 2) In 1979 Alberta
: had a fatallty rate of 34 deaths per 100 000 populatlon, well above the

o natlonal rate. Interestlngly, although Alberta was also above the e

Canada amongst the hlghest fatallty rates J.n the J_ndustrlallzed world

_' and 1t 1s twenty—flve peroent greater than the rate m the Unlted States.

;_-estm\ated at up to $2 bllllon per year. Lo

Motor vehlcle acc1dents are the leadlng ‘cause oﬁ death in persons ‘_ '
51 ; ' "',‘

o _mder 35 yea.rs of age in Canada Thls represents app x:lmately 5500 T J‘,‘-v[

o .-twentles, the aggregate loss of young llfe robs soc:.ety of those m

i thelr mst productlve years.. If one con51ders the lost years, based on

&

L.__a greater toll than heart dlsease or resplratory dlsease and lung

5

e .cancer (Flg._ 1) 'I‘he Canadlan fatalrty rate fran rrotor vehlcle acc:L—' o a

dents ln 1979 was 19 deaths per 100 000 populatlon. 'I‘hls flgure places

lg e

The oost to socxety 1n dollar terms 1s mcalculable.:. It 1s known E

that all ac01dents account for approxmately 3 l mllllon hOSpltal bed—. 1

days annually, Whlch on: a consexvatlve cost estlmate of $200 per day,

anounts to $620 nulllon per year Th:Ls does not J.nclude the va.rlous
"':‘-physmlans fees mvestlgatlons, 1ost work t1HE, :msurance costs, etc;'

":'.,Whatever the prec1$e flgure, the total oost J.S extremely hlgh varlously %

. AR I o .

X

g

(‘_'. ; ’ T



" Figure 1

el

SR, Mctor Ischemrc AII Resprratory Surcrde CANC
~.Vehicle - 'Heart Other ‘Disease .~ . ACCldental‘ B
Accrdents Dlsease Accrdents & Dﬁaths D
S R : ‘ Lung Cancer B Ny
‘ CAUSE OF DEATH i I _’ -
* based on an average L o A / S
life. expectancy of 70 years - S

Source Lalonde, M. A New Perspectlve on the Health of Canadrans SR
Ottawa 1974 S A _ T

.(x1000).

TOTAL YEARSOF LFELOST* = . = = .. -
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v, o:ocoo
7 anitoba
7 onare

/ zo<m moozm

_u:_._oo

Q it 7 : /4 Edward _m_m:a_

| 7 7 77777 ; 7 .mZi:OoEch
) sesktohonan
77 . zi:?a,%_n
Canada

- Uoendod 0000} 4d aleY ‘Paliy suosied -

e

o -“f_v,Af_»Sdu'fé‘e:‘.'sv_‘tafi's’ticvs%canad,a;ﬁC'a’;alqguq,'8'59205';.‘Ottaya,,‘19791f';ft_.'f"-l Sl



;'f.'_~nat10nal average in. the acc:Ldent rate, | 1t ‘was: below the natJ.onal average‘»
'm the persons mjured rate (FJ.g.i 3) Thls mlght sugqest that the

E vf,’.accn.dents involvmg personal 1njury caused rrore severe mjurles or. that

K

the care prov:.ded lS below average., It is well recognlzed that the

o mortallty frcm acc1dents m J:ural areas is much hlgher than accn.dents J.n L

6

urban aireas and lf Alberta had a’ hlgh proporitlon of rural accments:fiﬁ”*.ﬂ:

1;,1979 thlS statlstlcal dlscrepancy mJ.ght be explaa.ned.

lv A . C e . ; . n SR

B a '.“. N N L 0 . e . ) b. :
R o B e E to i
?“v * i . i ‘.'-' ) .
[ R K .
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PERSONS,|’N;1'u3ijD"RATE BY PROVINCE 1979% . .

T R | I
C

o:m_:aomwooo...cof .L_ma Emm nm_:_c_ mco@_mn_ |

1 kSource: Statistics Ca_nad:a".Ci‘;at‘al‘qgu'ef8'5'-12015;‘;__'O't“t:éwa; 1’9;9
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.'>3 l The Need for Severlty Indloes

Despite the enormrms oosts of health care dellvery to the trauma

L patlent and the 51gn1f1cant loss of l:Lfe caused by acc:1dents ’ publlc 'f

DN )

'if'-ﬁ-:jipressure to adequately measure the effectlveness of treatment has been

- f\"slow to develop and lt was not untll the early 1970 s that varlous i -

evolut:Lon of many numerlcally based 1nd1ces to ald ln

' ;methods of class:.fylng multlple trauma pat:L ,’ts by overall :mjury severlty

beqan to appear Over the past ten 1/'e<’=“fS ther S f a gradual
' ,' quantlfJ.Cat;Lon
g ‘ o

: and characterlzatlon of the acc1dent v1ct1m Wlth enormous publlc :

- '_;mneys belng J.nvested :Ln thJ.s area the onus has gradually sh:.fted to

e the medl cal professmn to prove to the publlc that the mney 1s beJ.ng

o :properly spent on effectlve methods of care ThJ.s has created a need

_allow for a more accurate assessnent. A

o to develop an mdex of mjury severlty so that a’ verv subjectlve crlterlon,'_ -

. the tihreat to l'r_.:e”.,v can be accurately and object_lvely measured and thereby AN
When deallng w1th any study populatlon, one 1s left w:Lth the task “

iﬂ:‘bof def:.mng and descrlbmg the group accurately. T'hlS 1s done us:Lng a

: varlety of clJ.n:Lcal laboratory and dlagnostlc parameters that often are

Y

equately deflned as to the methods :anolved in- determmlng each

‘ """The rellablllty of clmlcal methods data and judgements has recently

48

: been rev1ewed by Koran _ 'I'he flndmgs of thls rev1ew should debase

. ’,'much phys:.c;Lan confldence ln our ablllty to agree ‘on. clan.cal s1gns,

) f"_,’laboratory mterpretatlon and dlagnoses. ' It was found that the more S

| "'-'"f'f:'fphy51c1ans part1c1pat1ng 1n the study of any one populatlon, the more B

e ":dlagn0st1c categorles there were to be oons:.dered and that mter—observer s



o :‘agree!rent was found to. fall w1th less severe degrees
L : Seoondly ' J.t was noted that J.nter-—observer agreement i

: '_ the deg-ree of normallty in'a glven populatlon and agr, 7

. _",agreement and mdersta.ndlng should

o are the anatcm.lcal dlagnoses and w1th »'

‘ was foundtobemre frequentthanagreanentonahnonnall}:y Itwas

S alSO found that pa:Lrs of phy51c1ans w1th a hlgher level o{f tra:.nmg for i
o a glven task w:Lll agree more comnonly than those w1th3 less suff1c1ent D
"tra_mmg Lastly, w1th prlor agreement by a. physmlan observer groupt,qon_v

i . deflnltlons, decn.smn rules, crlterla, etc. ' J.nvolvmg quantltatlve data

I
(versus qualltatlve) mter—observer agreetpent :meroved What 1s thus

needed before studying any populatlon 1s rlor agreanent amangst the

; "observer group on tenmnology, crlterla

. / toall members of the team
perfomu.ng the study. - T [
Wlth perfect inter—observer rellab 48

g . fdefn.nltlons of procedures, dlagnoses, }llnlcal and 1aboratory parameters

to be measured should be chosen and defmed to mJ_mmJ.ze pos51b1e observer

e .varlatlon Perhaps the most ftmdamen, . | parameters that can’ be measured

' I lete J.nformatlon the degi:ee of

: r;:fobserver varlatlon should be small. , Thls fact 1ends 1tself well to the

_ i
tramvz patJ.ent J.n that J.n a large propo on of VlctJmS the anatcmlcal

‘pathology is elther directly or lndf

_fy v1suallzed, _leav:mq lJ.ttle

) room for dlsagreement The develcgnent of severlty mdlces has led to a

broad class:.flcation of these J.ndlces J.nto a.natomlcal J.ndlces based on

fihe anatcmlcal d1agnos:.s, and clmlcal J.ndlces , wh:Lch are based on a -

-.'varlety of cllnlcal parameters. As w111 be dlscussed below each type has

a verywdlfferent role in the evaluatlon of health care dellvery

data to be collected Th:Ls A‘ '. 'v E

llty probably unattamable, the"' E

-
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3 2 The Abhrev1ated Injury Scale i

J

The flrst attempt to cla551fy J.njurles on a scale of severlty was

made by DeHaven at Oornell Univermty in 1943 26 These efforts were

AY

- dz_rected at v1ct1ms of alrplane crashes. In ‘the enqu.ng years, efforts
< at standardlzlng dlagnostlc codes per51sted and this ultm\ately led to

| Tthe Internatlonal Statlst:Lcal Class:.flcatlon of D:Lseasas, Injurles and |
Causes of Death Whlle not usuable in severlty ratmg, 1ts pr:.mary

used to-develop J.ncn.dence data26

“In- 1971 the Amer:.can Medlcal Assoc:.atlon Ccmnlttee on Medlcal
A lAspects of Autonotlve Safety publlshed the Abbrev1ated Injury Scale 26-
| ._'v'ThlS scale was publlshed in an attempt to reduce the amount of subjectl—- B
;"-VJ.ty Jln detemunmg J.njury severlty The threat to llfe was subjectlvely
_evaluated by the ccmnlt and a numerlcal score, from zero to nlne, ’
- was, assn.gned to each of the trauma dlagnoses in the Inte:cnatlonal Classn_-
o flcatlon of Diseases' Code he authors reallzed that Subjecthlty oould
- -not be completely el:un:.nated and the dlagnostlc oode was far fran being
'vable to descr:l.be all J.njurles however it was proposed to at least
-_ .menJ.mJ.ze subject1v1ty and to form the baSlS for. the evolutlon of a nore |
: reflned scale. ) , |
: o _ »
In the Abbrev1ated Injury Scale the severlty category of zero is
:_'Jdefmed as. no J.njury Category 1 Jmpl:.es minor J_njury such as abrasxon, . 5 |
= -‘mJ.nor laceratlon, minor spraJ_n, etc.. Category 2 J.ncludes moderate e
J.njury such as: undlsplaced long bone fractures, large laceratlons and
loss of conscmousness for less than flfteen mlnutes. -_ Category 3 is for

s_evere vlnjurle_s ,but not l:L-fe é}fzeatenmg ‘and category 4 is for J.njurles ‘

[
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. ‘\.‘ -
jthatv are so »‘severe‘ they do pose ‘a threat to suryival An example of
| : category 3 would be open fractures of a long bone w1th nerve or vessel
‘J.nvolvement while categOry 4 mcludes such J.njurles as flall chest
and rupture of the spleen Category 5 is reserved for those injuries
."'that are so crltlcal that survn.val :Ls uncertam Examples of such
; J.njurles are aortic laceratlon, avulsmn or severe laceration of lntra-;
. abdcmlnal organs. an/or vessels, and cerebral injury w1th unconscmusness
‘ of more than twenty-four hours. Categorles 6 through 9 ‘deal w1th an
f.mjury or m]urles that are J.nvarlably fatal and the time of death

'follcwmg such a massive J.njury».26

| ‘The Abbrev1ated InjuryScale thus reflects the seyerity of tissue
;,damage ‘in oné numerlcal value.‘ It does not attempt to :Ldent;fy and .
separate ‘the various crlterla used ln arr1v1ng at" that Value. ‘The scale
is mtended for’ use in all types of research and is not necessarlly
llm.lted to medlcal resea.rch Phy51c1ans rate the severlty of an J.njury”
‘on the basis of threat to llfe, J.mpalrment and length of treatment while
b-_autanotlve eng:Lneers for example, are mor’e mterested in the- amgunt of
. energy’ requlred to produce a glven mjury All of these factors have |
been con51dered by the conmlttee J_n derlvmg the Abbrev:Lated Inju.ry
- Scale. 26 ZV
i

‘3 3 The Comprehensnre Injury Scale’

In 1972 the Amerlcan Medlcal Assoc1atlon Carmlttee on Medlcal Aspects

|

of Autarotlve Safety publ:.shed the Ccmprehenswe Injury Scale as an :
extensmn of the Abbrev1ated Injury Scale.zj» this scale there are
flve ccmponents of each J.njury that are 1dent1f1ed and rated numerlcally

frcm one,tov five. The first category is energy dlSSlpatlon whlch refers
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. medical rehabllltation has been achleved"

8

Lo

to the force requlred to cause a gJ.ven J.n]ury on mtpact of the occupant

_w1th the 1ns:.de of h:Ls car . (or the ground) Much of the mformatlon on\
- this- subject has been obtalned from anlmal and .cadaver stud:.es a.nd \\'
although not purely objective, much of the subject1v1ty has been removed

by these experlments.' The second category is that of threat to life,

Wthh as. Jndlcated above is a subjectlve rankmg except in those lnjurles
that are J.nvarlably fatal Because of this SubjeCthlty the ranking

may not hold for any glven 1nd1v1dual but as an average it is much more

rellable. The thrrd category is that of permanent J.mpalrment which 1s

' defmed as "any anatomic or functlonal abnormallty ‘or loss after maxnmal

7 This defmltlonis J.ntended

to reflect Jmpalrment as a d:Lrect relatlon to’ the sever:.ty of the lnjury

Dlsablllty is defmed as the reductlon or ellmlnatlon of "ablllty to

27

,engage in ga:.nful act1v1ty By this deflnltlon dlsablllty reflects

many other factors :anludmg attltude, economic and soc1al env:.rorxment, ,

and oc.;cupatlon The fourth category of the comprehens:.ve scale is the - - - '

treatment perlod ThlS reflects the severlty of the injury and not the .

-

lsevern.ty of the crash as scme mmor J_njurles in terms of energy d_lss:Lpated,

may requlre a long treatment perlod  The last category is J_nc1de.nce.
Although it may appear to be a purely satlstlcal ratJ.ng 1t 1s J_ncluded ’
by the conm:.ttee to 1dent1fy spec:.flc problems that occur J.n automoblle ,

crashes. An example c1ted is. the hlgh mc1dence of major chest wall :

' mjurles that ultlmately led to the des:.gn of the energy absorbmg steer:Lng

wheel colu'mn The Comprehen51ve Injury -Scale is J-ntended for’ -researchers

of all backgrounds and thus 1dent1f1es not just the anatcmlcal defect but

‘what was requlred to produce that mjury how often the J_njury occurs,



what is requlred for treatment tJ.me and what functl,onal result to be

’ expected after medlcal rehabilitation. R R L‘\
. . ‘\‘\,
'I‘he development of 'che AbbreV1ated and Comprehenswe Injury ScaleS\

satlsfled a fundamental need w1th1.n the medlcal camunity that enabled ' \
voomparlson of groups of patlents w1th a part:.cular ;Lnjury but of dlfferlng ,
severltles. Whlle the oomparlson of groups with similar mjurles may .
lbe the best approach when try:x_ng t\o canpare treatment protocols, 1t is-

not feas:.ble in the majorlty of’ ac01dent VJ.ctJms because in the more- severe.
*acc1dents there is usually more than one J_njury per patlent. Ne:Lther of
these two injury scales takes into account the effect that one J.njury

‘will have on the other. -J'

3.4 The Injury Severlty Score -

VBecause of the mterrelatlonshlp of each injury in’ the multlple B
trauma VlCtlm, ”there eXJ.sted a need to be able to descrlbe the patlent
w1th multlple J.nju.rles, 1f adequate evaluatlon and ccmparlson of morbldlty '

and mortallty in thlS group of patlents was to be made. : One of the first -
' 4

. attempts at developlng such a method was proposed by Baker et al” in l974

The:Lr method the Injury Severlty Score, resulted from analyzmg the
\,‘"Abbrev1ated Injury Scale s oorrelatlon w1th mortallty and by su'lply adjust—_' ‘

ing- lt for patlents w1th more than one mjury ' :

The Injury Severlty Score 1s based on the one’ or more anatomlcafl.
~d1agnoses of each patlent and the respectlve Abbrev:Lated Injury Scale
| value for each dlagn031s | The authors4 used only Abbrev1ated Injury Scale
values one to fJ.ve and the J.njurles were all coded as if the outoaries were

not known Each J.njury w1th 1ts code was categorlzed by body reglon, of
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which there were six. A'I'hese suc reglons are: heald--andneck 'ches‘t,‘
abdomlnal ‘and pelv1c contents, extremltles includinq the pelv:\.c gmrdle
and general Each reglon of the body was then graded by severlty and R
only the most severe J_njury from a given region was cons:Ldered The |
study popu.latlon consmted ‘of 2200 v1ctims of n'otor veh;Lcle accn.dents '

treated at elght Baltmore hospltals over the pe.rlod 1968—1969

In thlS study it was found that the relatlonshlp of the Abbrev1ated
' Injury Scale to' 'mortalltv was nOn-llnear. The- addltlon of a second injury .
3 w1dely affected the outccme such that one injury w1th a scale of 5, had .
a mortallty rangn.ng fran 22% to 100% deoendJ.ng on the sever:Lty of the .
second J.njury The authors of the Abbrev:.ated Injury Scale had cautloned
agamst addlng or averag:l_ng the values and 1t was stated that the "quantl—u
tatJ.ve relatlonshlp of the Abbrev1ated Injury Scale codes lS not kncwn and

is almost certalnly non—-llnear" 4 Indeed thlS ‘was shown in the study by

/

Baker et al and led tc a s:.mple ad]ustment that would enable catparlson

o of mdlvlduals w1th fore than one mjury

Ce

'The authors chose a quadratlc functlon to arrlve at a score that ,'
wculd allow canparlson of dlfferent m]urles.v By squarlng the Abbrev1ated
Injury Scale value, 1t was fom'ld that an J.nd1v1dua1 whose injury was |
worth a 5 had the same nortallty as’ another mdlvn.dual w:.th two mjurles b
valuedat4and3 Eachendedupw:.ththesamescore, the sum of the
squares is equal to 25 in’ both cases, and the mortalltles of 22% and 24%
respectlvely were s:unllar. ‘ If the/ thJ.rd mst severely mjured rng.on :

was added, nbrtallty was also :Lnfluenced and by souar:.ng the value of each

of the three reglcns before addlng than together correlatlon between the o

L total mjm:y severlty score and mortallty was further Jmproved Addltion
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A
of the fourth most severely mjured reglon however, did not sxgnlflcantly
change the correlatlon w1th mortallty An example of the calculatlon of

the Injury Severlty Score as deflned by the authors is glven in Table 1.

Having found the correlatlon of the Injury Severlty Score with .
mortality the authors turned their attention to othexr pafameters. It
| ‘was found that for dlfferent age groups,. separate re%.a::tnshlps of n‘ortal—
. ,1ty with the Injury Severlty Score exlsted (Fig 4)

age-assoc:Lated

' mcrease in nortallty for a glven score is perhaps expected but it was

‘found that this mcrease was espec:Lal],a/ pronounced for less severe mjur-

ies. . F\thhe.r exarm.natlon of the- recoﬁ:ds of those that died J.ndlcated that
the hlghe.r the Injury Severlty Score, the shorter the mterva.l between the
" time of the acc1dent and the death of the v1ct1m Analy51s of the surv1-—
.‘_vors Wlth a s:.mllar In]u.ryy Severlty Score, revealed that surv1val was not
‘-mfluenced by race or sex f or by whether the v:.ctJ.m was inside the car
or a pedestrlan In their concludmg rema.rks the authors pomt out that
those patlents with a score less than 10 rarely dle, whlle those w1th a
score greater than 50 ra;r:ely surv:Lve " The authors go on to express their
_ hope that the/Injury Severlty Score w1ll be Tmost benef:LCJ. ly used to
) , ldentlfy those patients who are “sn.ck enough to be adver ely affected by
poor care, but not so} 51c}\< that they w111 not survive. even with othmum '

’ o A ) o ‘ ! )
CaIeu 04 a - . B . \\\ \,. - o . . . ’ . ‘ .
. B . . . - . ’ - » . \

3 5 UtJ.l:Lty of the Injury Severlty Score

' SJ.nce 1ts orlg:mal desch.pt;Lon the Injury Severity Score has

‘rece_l_ved rnd_ependent confn_rmatlonl? 165

o

and its utlllzatlén by various .
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TABLE 1

* calculation of the Injury Severity Score

i

. Assign abbreviat;eé ‘injury scale to each anatomical diagnosis

II. Classify diagnoses by body region - head and spine, thorax,
abdomen, face, extremities and pelvis, general.

IIT. Determine the three highest abbreviated injuryA 'scale values from
differentpd% regions, square these three values then add them
to ‘get the Injury Severity Score. |

14,

AIs  (a15)°
m:b _ Thoras: flail chest B 4 = 16
contused lung (I 3
Abdomen:  ruptured spleen 4 = 16
contused small bowel - .3
Extremities: fractured femur | 3 = 9
fractured Humerus 2
Injury Severity Score = 41
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o has been tested as an J.ndex of morbld:Lty by varlous authors

s - ':,hospltal and the dlSablllty :anurred Other authors

' -'.,';Scores of patlents that dled :Ln motor vehlcle acc1dents ip two oountles s

\ ._".1‘8.
_"autho 5 17 21 40 52 60 65 70 77 ha erved to deflne 1ts role m the

T stat:LstJ.cal portrayal of the acc1dent V:Lctlm 'Ihe fact that the Injury

kS Severlty Score correlates w1th mortallty 1n the blunt trauma v1ctJ_m 1s

517 65

- 'well establlshed however, :Lt does not correlate w1th mortallty in
B "v_ .';penetrating 1.njur1es5-7 and has not: been applled to any large study

o grouo w1th penetratlng J_njurles. , Addltlonally, t.he, _Injury Severlty Score '

17, 65

was found to correlate w1th major surglcal procedures, length of stay m

60 70 have tested

- '”the relatlonshlp ?f the Injury Severlty Score w1th blochem.lcal parameters
L A'-_..}that are, character:Lst:Lcally abnormal :Ln the stressed patJ.ent. Correlatlon _:v S
w1th serum levels of cort:Lsol lactate . pyruvate, alanme and kebone "

’ t'-‘bodles were shown 1n these studles. o

Perhaps most J.mportantly and as 1ts authors mtended, the Injury i

D ,_Severlty Score has over the past three years been used 1n studles that

*are attanpt:l.ng to evaluate the care of the r'ultlple trauma patlent. West

.7

"“ et al studled two systens of care by ccmparlng the Injury Severlty

2

. 'm Callfomla 'I'he reason for the ccxnpa.rlson of these partlcular countles, :

& Orange County and San Franc:Lsco County, was- to ccmoare a reglonal trauma -

»unlt system of care (San Franc1sco County aga:.nst a less organlzed and .

i def:.ned method of care (Orange County) It was found that the average .

- Y:V_Injury Severlty Score J.n non-CNS related deaths was sn.gnlflcantlv greater

": v.m San Franc:Lsco County than 1_n Orange County, 1ead1ng the authors to |
:‘:gconclude on thlS and other grounds that the type of - care offered by the

.‘-, trauma unlt J.n San Franc:.sco Countv was superlor. \_ Other studles have

and tf-
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smce appeared where 1n addltlon to the mean. Injury Severlty Scores as

| been publlshed

more deta.‘.ied descrlptlon of the Trauma Score 1s undertaken in the pages o |

Al

S a measure of the magnltude of J_njur:Les causmg death, the rnean Injury

Severlty Soores for morbldlty and for successful rehab:l.lltatlon have
40 55 ' ' & E

e

A furgler role for the In]ury Severlty Score “has recently been

proposed by Champlon et al 21 who have J_ncorporated 1t J_nto a oombmed

1ndex ThlS proposed mde.x mcludes the Trauma Score, a clmlcal J.ndex
21 22 ’

of severity useful in patlent trlage, o the ]'_njury Severlty Score and . . T

the patlent s age The authors have tested the valldlty of thJ.s proposed L s

mdex mathematlcally but 1t has yet to be proven m clln:Lcal use. , A

that follow

3 6 Crlt1c1sns of the Injury Severlty Soore ' o

In keeplng w1th the sc1ent1f1cf world, a new method or technlque muSt . n

w1thstand crltlcal evaluatlon and prove 1ts usefulness J.n many trlals ‘
before beccxm.ng unlversally accepted As mdicated above, the Injury o

Severlty Soore s applicatlons have been generally accepted Wlthln the

“, research conmun:.ty and further deflnn.tlon of ltS prec:Lse role is ongomg. SR

It has however met Wlth scn‘e CrlthS, as any new technlque should and

these crit1c1sms are worth exam:.n:x.ng for their valldlty

The Injury Sever:.ty Score lS cr1t1c1zed because of a hlgh degree S

of subject1v1ty mcorporated J.nto 1t by us:.ng the Abbrevrated Injury Scale

as ltS basn.s23 As was mdlcated earller, the AbbreVJ,ated Injury Scale ’

. attempts to lump threat to 11fe, J.mpalrment treatment per:l.od, energy

dlSSlpated and J.nc1dence 1nto 1ts one numerlcal soore The subject1v1ty
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enters J_nto thls calculatlon pr:.marlly because of the est:unatlon of a :

‘glven :Lnjury s threat to l:Lfe. An alternatlve proposal is. to base the

L ‘score on observed probabllltles of death for a glve.n J_njury however

: analyses of both these methods show no 51gn1f1cant dn.fference m the

o mlsclas51flcation rate.2_:~_3 : . e

g Another ch.t:Lc1sm leveled at the Injury SeverltyQScore also relates . o

s to J.ts foundatlon on the Abbrev:.ated Injury Scale The méchanlcs of

‘.2 workmg WJ.th the Abbrev1ated Injury Scale and applylng lt to the Inter-'- RN

N natlonal Class:.flcatlon of DJ.sease Code, has revealed the process to be

/

tJ.me consummg and the accuracy to rely on the ablllty of the medlcal

= ,records coder to attach the proper dlagnostlc oode to a glven condltlon. |

> In addltlon the Internatlonal Class:.flcatlon of Dlseases codes do not

descr:l.be every ooncelvable dlagnosm and leave a certam number of condJ_—‘

35

: t:Lons to the "m‘lsoec1f1ed" category. . ThlS 1s not a problem unlque to

S ‘,the Injury Severlty Score J.n that anv J_ndex based on a dlagnostlc cod:Lng | :

system relJ.es not only on the accuracy applled bv the medlcal records

A '?ooder, but also on the accuracy of the J_nformatlon supplled by the treat—. e

i 'J.ng phy51c1an B

A third major cr1t1c1sm of the Injury Severlty Score arlses on the

mathematlcal grounds that 1t v1olates certam pr1nc1ples of J.ndlces of

N support:ed by others

il severlty. . .’I‘hls argument 1s presented by Krlscher,49,_ 20 but lt J.s also

19 21 23. The crlthlsm is made that J.n the calculatlon::'"

R ‘{f«of the mjury Severlty Score 1t is: poss:.ble, wlth a oombmatlon of

Eo ]_nju]:y ex15ted Therefore, the J.njury sever:.ty score v:.olates the : f', :‘i-’ o

" moderately sevére J_njurles, to attaJ_n a hlgher score than lf only one .t'atal ,

-
'_;'prmc:Lple of an ordlnal scale.“ An addltlonal problem related to the calcu—



| lat:Lon of the 1njury severlty soore ‘lS that only a f]m ‘t ‘of. fortyj .-’. i
‘ four nonoont:muous values can be calculated w1th a range of Zero to ‘.

,'t seventy—flve Furthexmore, the mtervals at the uppe.r end cpf the scale

o are large such that between the scores s:xty and seventy-flve, only two |
poss:Lble soores ex:.st Because of thJ.s Krlscher feels that the correla-‘ |

tion between the Injury Severlty Soore and mort:allty results frcm

T statlstlcal artlfacts assoc:Latedo w:n.th the constructlon of the ;Lndex :Ltself. .‘

In reply, the or:.glnal authors of the Injury SeverJ.ty Scoresl:9 pomt

: out tl*llat J.n a perfect J.ndex J.noorrect rankmg should not ex:.st They

! ERA
readlly admlt that theJ_r J_ndex may allow for scme J_ncorrect rankmgs but
the :meortant fact is. to learn how often these occur and to make adjust- :

, ments as they beccme necessary As w1th any statlstlcal rankmg that LR

s :moorporates a certaln amount of averaglng ‘" the outoon‘e of any one 51tuatlon G Sl

may not exactly follow the behav10ur of the group as. a whole..- The - degree
to whlch thls varlatlon from the mean occurs w:Lll affect the predlctlve
‘ value of the Jndex, but know:.ng thJ.s fact allows for a more accurate - ,: -
e assessnent of the J.nd:.Vldual pat:.ent. Furthermore, the authors refute the
claJ.m that the In]ury Sever:Lty Soore ls not an ordlnal scale, as they |
oorrectly pOJ.nt out that m nurrerous cl:uucal studles 1t has been demon— | 2;

strated that the hlgher the Injury Severlty Score the hlgher the mrtallty

They oontend that because 1t 1s an ordlnal scale and not an lnterval scale, L

'

the lack of contJ_nulty w:.thln the scale 1s 1rrelevant. R

3 7~ rI’he Anatanlcal Ind.ltes of Severlty

Understandlng hcw an/:njdex of severlty lS constructed w1ll allow for

1ts oroper utlllzatlon. Because the Injury Severlty Score 1s based on the

3

anatanlcal dlagnos:Ls lt relles on oor.rect and ocmplete J.nfornatlon



" about each pat:.ent ThlS informatlon ls often not forthconu.ng until scme
, ftJ.me after the mjury occurred, J.ndeed J.n some s:.tuatlons not untll an . v
-'[autopsy has been performed It thus falls under the broad olassn‘flcatlon

of an anatcmlcal mdex as opposed to a clmlcal mdex ’ and lt therefore

L must be used as such rI‘he pr:mary role of the anatomlcal lndJ.ces 1s ln

f ljep:.demmlog:.cal studles and comparatlve evaluatlon of emercrency care

19

programs Although other severlty mdlces of th:Ls type have been

3 ’;proposed,zs 29 d :Lndeed the Abbrev1ated and Canprehensive Injury Scales

: "must be included in thls group, the Injury Severlty Score has become

f_'accepted as the standard w1th1n the fleld of clinlcal research on the - L

o multlple trauma v1ct1m 19 S _, i

‘?. . i e T N

: if 3 8 'I'he Clinlcal Indlces of Severlty

,/'

The clmlcal Jnd.loes are so named because they are based on clmlcal

'_"_parameters assessed by r‘ed:.cal or pa.ramedlcal personnel. These J_ndlces

L _'are promxed pr:.marlly as. trlage J.ndlces for use at the scene of the _ ',

acc1dent or :Ln the emergency rocm They are a, means of descrlblng the

' '-',‘patlent s cllm.cal status at that partlcular pomt J.n tJme SO that
aporoprlate and rapld dec1$10ns on therapeutlc mterventlons can be made.
;TheJ.r valme in predlctmg longterm outcane 1s somewhat llmlted because

: the 1n1t1al assessment must often be lmade w1th moomplete mfometlon. _' . o

5 ;\

'I‘he f:Lrst sugg clmlcally based J.ndex was developed J_n 1971 and used

At flve pararreters, each w:.th four categorles of sever:.ty A subsequent

\

S modlflcatlon for use in the prehospltal sett;.ng by non-physmlans " o

V

’ ‘not overoome the ma_m lnmltatlon to 1ts valldlty, namely the neéd for

19

subjectlve judganents that do not satlsfy reliablllty crlterla. o

o



Furt:her efforts in’ thJ.s _ELrea contJ'Lnued in attempts to el:mu_nate as -

| much ‘as poss:.ble subjectlve judgements and to ooncentrate on. p!u:ameters

that were eas11y measured w:Lth hJ.gh predlctlve value. -~ As As prev:Lously

T

J.nd:Lcated, muchoftheworkmthlsar hasbeendonebyChamplon

1 an
t alZl 22 23 and has led recehtly to the develogrent of the Trauma Soore,z__l'

‘a modlflcatlon of the Tr1age Index,22 descrn_bed :Ln 1980. (Table 2) ThlS
score 1s based on fJ.ve parametérs that are md1v1dually vve1ghted w1th
regard to theu: respectlve values. Because early death of the trauma
v1ct1m 1s usually due to resp:.ratorv, cranlal or hypovolemlc causes, the /._‘ "{r
flve parameters used are based on these three body functlons The flrst .
two parameters are resplratory rate and resplratory effort. s The two
cardlovascula.r parameters to be measured a.re systollc blood pressure and ! T
capllla.ry reflll. The last parameter measured s the Glasgow; Coma Scale l

whlch J.s of proven clJ_nJ.cal value m assess:.ng a patlent w1th a head

o :Lnjury The 'I‘rauma Score lS a"continuous scale from one to snxteen w1th

the h:Lgher value representmg the normal It 1s squested that a score e
of 12 or less represents a potentlally crltJ.cal J.njury and that these ,’ i
patlents must be aggresswely nanaged. Because the trauma soore 1s such
a recent addltlon, 1ts appllcablllty and valldity have yet to be mdepen— -

dently tested and reported on, .-

3 9 Indloes of Severlty Unrelated to Trauma K : - / .
Other mdices that can be used :Ln dlfferent medlcal settn_ngs than
trauma are, An exlstence._ _The Coronary Prognostic Indexslf 1s based on

G » B

.

age, sex, prev10us hlstory of heart dlsease, presenoe of shock and cardlac
fallure, and on the electrocardlogram. / The mdex 1s a contmuous ord:Lnal

scale of one to twenty—elght w1th mortallty \:anreasn.ng as the J.ndex value

BRI
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oo, ‘raRIE 2

. Respiratory Rate:

N,

, ReSpiratpryiEfort:,<~

o

. \,

Calculation of the Trauma Score"

Value .

© 10-24

25-35 -

35 o

<10

Normal"

' Shallow or Retractive"

Systollc Blood Pressure. )

Systollc cuff pressure

Caplllary Reflll'

forehead, llp mucosa, nallbed

Normal

Delayed

>90

70-90

. 50-6%

- 450

> 2 sec -

T2 sec.

Score

\



Table 2 continued ....

E. Glasgow Coma Scale
1. Eye»openi_ng*v

spontaneous

to pain

SRR ‘none . ...

2. . Verbal Response

J . oriented . ...

incomprehensive ...

N nemes oo

. 3. ‘Motor Response '

pbe'YS.:oat‘marﬂs‘--j B

* purposeful - (pain) e

flexion ...

extension

¢ withdrawn.

25

' Total GCS = Score Score

. Total G.C.S. (1L + 2 +3) =

: ‘Trauma Score

(total points A+ B+ C + D + E) =

B
i
P

|

'
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rises. 'I'he CHOP Index® is J.ntended for use‘ in the clinical setting

) relatdincj to internal medicine._ It 1s based on the serum os;tnlality,_
'.creati.ni’ne, hematocrit and svsto.lic'blood pressure. It is defined as |

| "the square root of the sums of squares of the dev:Latlon frcm the normal ‘

‘ average value of each varlable. It is an ordmal *scale. The Cumu;atlve '

Il_lness RatJ.ng Scale53 is categorized as a rehabilitation outcame 1ndex

and is based on ‘the level of Jimpairment or six I'\ajor organ sfstems Each

organ system is divided into oanponents 80 that .a total of thlrteen

[
¢

. camponents ex15t. ’I‘hese are then J.ndJ.v;Ldually rataed as to degree of
Jmpan_rment frcm zero to four. The scale 1s a contmuous ordlnal scale o

.;wn.th scores ‘of zero to forty-two

‘These latter indices all su:Lt the crlterla of a severlty J.ndex and

are acceptable methodoloqlcally. They are not howevér based on data that -
is routlnely collected J.n pre—hospltal or routine in hospltal mvestlga—
: tJ.ons. Therefore, theJ_r use in these settmgs is llmlted and they should
"be restrlcted to situations Where the data is coll speclflcally for B

calculatrons of the index. .19.

R
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CHAPTER 4 STUDY METHODS AND RESULTS |

e

4.1 Methods

@

As stated in the introduction, the goal of'the,researchprbje_ct was
‘ to quantitatively' and qualitatively evaluate the maltiple trauma natient

.populatlon at the Univer51ty of Alberta Hospital. . Be:Lng a tertlary care

center . for northern and central Alberta, this hospJ.tal was thought to have

a sufficrent volume of trauma to allow for an adequate sample. As well,
the hospital's Intens:we Care Unit operates an air ambulance serv1ce
for crltlcally i1l ox J_njured patients in Northern Alberta and Brltlsh '

Columbia, the Yukon and the Northwest Terrltorles.

Because 1t was necessary to deslgn the study, collect the data,
.'calculate the results and wrlte a thesis w1th1n a twelve month perlod,
"1t was dec:Lded that a retrospectlve study would be Tmost approprlate. P
| Retrospectlve studles are. limited by certaln constralnts. First, the

: mformatlon to be obtalned is not necessarlly recorded as an event. It 'v

must be sought out from the volm*u.nous nedlcal records and is often entered

into dlscharge sxmtnarles or operatlve reports by a: second ‘hand observer

and therefore 1ts accuracy may be open to questlon. Where large volumes |
of charts are reviewed, one relles on sunmarles and prrlntouts prepared

by med:Lcal record technlc1ans ThlS also is a 51tuatlon where the data
‘15 recorded by scmeone removed from the partlcular case and may J.ntroduce

' errors. Second the researcher working on the chart review and attemptn.ng

.to answer a spec1flc questlon can J_ntroduce a blas in that he is probably

not an Jmpartlal observer F_J.nally,awhlle,many records are complate, there

is often a significant pe_rcentage that are not. ~ This vmi'ssing infornation-

27
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' may be J.rretrlevable

The calendar year. l979 was chosen as the period to be studled

g

WlthJ_n the hospJ.tal medlcawl records departmen‘t it represented the most

recent year for Whlch the charts were completed and sunmarlzed

The Unlversity of Alberta' Hosp'ltal 'part1C1pates in the Professional
A‘ctivity Study (P A S. ) and so all of 1ts med:Lcal records are smn1ar12ed
and stored by the P. A S. oomputer in Ann- Arbor, M:Lchlgan " This ongo:.ng -

study ‘is run by the Cann1551on on Profess:.onal and Hospltal Act1v1t1es, » E

\\

an Amerlcan orgam.zatlon By belng a‘part of thlS study, the hospltal

1s prOV1ded w1th sunmarles of its n‘edlcal records covermg a varlety of

i

parameters. These smm\arles are prov:Lded for six r@th intervals and

are llsted by the dlagnostlc code. The code used is the Internatlonal

¢

Classn.flcatlon of Dlseases (I C D.—9—C M. ) In ade.tlon to the d:.agnoses

(all are llsted) ’ the sunmary l.‘LStS operatlve procedures days 1n ‘an '
.

mtenswe care unlt, type of adm.lssmn, admlss:Lon hour, consultatlons, }\ .

dlSpOSltlon, age, sex a.nd hospltal servf.be at dlscharge Thls ,prov1ded L ?

/"

an adequate data base to mltlate a chart review.

/- '
- A review of all patlents w1th a dlagn031s of trauma: (ICD—9—CM 800. 00

0 959 9) was made., The mjurv sever:Lty score for each tlent was ‘

calculated The study was J.ntended for the n‘ore serious N4 J.njured multlple L

trauma patlent and so the :anlus:Lon crlterlon was defln as any patlent

with an Injury Severity Score of greater than ten A more thorough rev:Lew
‘ of a smaller nuryer of more ser:.ously lll patlents was then achlevable. ‘

| - It was hoped that in concentrat:.ng on thls group of lnjured patlents it

would be poss:Lble to 1dent1fy those pa,tlents that were s1ck enough to be

S

s

adversely a.ffected by Jmproper ‘care.
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i

For each patlent a questionnaire was‘carpleted. ) (Appendlx I). The
data recorded related to dem')graphic‘categorizati'on i.e. age, sex
Hospital data retrieved mcluded type of admlssmn (i.e. emergency,
readmlssmn, etc ). month of admission and dlscharge, hOSp\l.tal sexvice,
«vdays in hospltal, days in ‘an 1nten51ve care unlt ' att_endmg physician and -
L if a consultatlon &sﬁrid The md1v1dual dlagnoses were recorded and’
’v ass:.gned the correct Abbrev1ated Injury Scale value so that the Injury
,Severlty Score of each, patlent could be" entered The dlagnos:.s was
checked by rev1ew1ng the hlstory of admss:.on, dlscharge surrmary operatlve
' reports and where avallable, autopsy flndmgs Each’ patient was cla551—
fled as to the. type of :Lnjury i. e. blunt or penetratlng Addltlonally,

the locatlon of the acc1dent and all Operat1Ve procedures were reoorded

I

With regard to dlSpOSltlon a. varlety of outcames were recorded 'for
‘those that died, operat:ng room and anergency rocm deaths were 1dent1f1ed,
as were post—operatlve deaths and coroner's cases. For those patlents

leaving hoSpJ.tal alLVe, it was noted,whether _they were sent hame or to|an

mtemedlate fac1l:|.ty

| Hav:mg reconded all ot' the :mformatlon, the computatlon of 'results.
| ‘was then undertaken. ' The age range mean age and medlan age were calculated
The patlents were then class:.fled :Lnto grou'os accord.mg to the Injury |
- Severn.t[y Score. . To allow for ocmpar:.son with other studJ.es smular ~group—
"'mgs were'used i.e. 11-19, 2029, 30-39, 40-49 ete. For each group the |

mortallty, average number of surglcal prOcedures and average number of
| "i days 1n hospltal ‘was - calculated Us:.ng the least squares metl'x)d functlons

‘of the In]u]:y Seve.rlty Sooré versus mortallty, days in hOSpltal and number

_ of surglcfal procedures were plotted Correlatlon coeff1c1ents were also

A3

"/ T
5
|
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calculated. Additionally, the average Injurv Severity Score by month ‘

of admission was derived and tabulated. .,

In working with the raw data it became apparent that there was a
large subset of patients with head and spine injuries. The mortality of
this subset was calculated and the month of admission was tabulated.
Camparison of the mortality rate of this group of patients with the mortal-
ity rate of other types of inﬁuries with the same Injury /Severity Score
" was made usiné; the Chi-square test./ | |

The data was then regrouped according to the site of the accident.
Three groups weré defined. These were urban, meanlng metropolitan
Edmohtdn; rural, within 150 kilometers of Edmonton; and rural, greater
than '150 kilcmeters fromEdmonton The average Injury Severity Score and
, mrtalit'y‘, of each- group was calculated. _Conparisohs of the ‘mortalities
of these groups were made using the Chi-square test.

Lastly, those patlents that died were cla551f1ed into CNS and non—CNS
.related deaths The average Injury Severlty Score of each grouo was

calculated. ' Those patlents that died. in the energency rocm of causes
, related to trauma dur:.ng 1979 were also included. The records of: this

group were obtalned from the- Office of the Medical Exaxmner of Alberta.

‘ All of the organization and the’calculat‘ions of results was done
manually and with the aid of a desk top cal’cul'ator., Although the patient |
questlonnan.re has all of the Lnformatlon recorded m:merlcally for entry
lnto a oomputer, the mfonnatlon has not been entered mto a data bank -

- at this po:Lnt in time. The dec;Lsmn to do the calculatlons manually was

based on- financial constra:.nts.,
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4 2 . gg ts
‘ Durlng the perlod frcm January l, l979 to December 31 l979 there
B were 2186 patlents dlscharged from the Unlvers:Lty of Alberta Hospltal
i w1th a dlagnosm of trauma The Injury Severlty Score was calculated
. ._:for each patle.nt There were 384 patlents w1th scores greater than ten, |
‘, -of these the charts were retrleved on 381 Because the Injury Severlty .
"Score is known to correlate w1th mortallty in blunt trauma only , for ,

' ; \the purposes of the study only those patlents w1th blunt trauma were

thoroughly reviewed Of the group of patlents w1th In]ury Severlty Scores SR

grea‘ter than ten, 353 were class:.fled as be:.ng secondary to blunt trauma

'I‘he age d_lstrlbutlon of thls group of patlents was | characterlstlc e
- f‘of other groups of trauma patlents.' ,'Ihe mean age was tmnty_Me years R

the medlan age was 23 years. 'I'he range spanned an mterva.;L of two vv SRR

o rronthsto elgthy—m_ne years of age.‘. (FJ.g. 5) ‘“‘&‘he sex ratlo was 2: l
»,"male to female.' The overall mortallty was 13.3 percent | o '
'I‘he acc:.dents causmg the var:Lous m]urles in thJ.s patlent pOpulatlon,

‘occurred Wlthln the c1ty Of Edrmnton m 115 cases (thlrty~t1'1ree percent
: ,_\of the total) 'I‘he c1ty was defmed as Edmonton, St Albert Fort

"'j,‘ ‘.'.Saskatchewan and Sherwood Park. : The mortallty of thlS group _ l3 percent- .

| -and the average Injury Severlty Score was 22. 6 (Table 3)

Of the two hundred thlrty—sz.x patlents J_njured out51de of '_e c1ty,

' »':_"nmety—mne (28 percent of the total) were J_njured wlthm 150 kJ.lometers -
" "'-of Edmonton | 'I‘he mortallty of tlus group was 8 1 percent and the average '.

«"'Injury Severlty Score was 24 4



Mean 28.7 years
Medlan 230 years

’_i 010 1120' 2130 31-40  41-50 5160, 6170 71-80 8190'

AGE DISTRIBUTION (10 year tntervals) S

Range 2 months 89 years S



RS

 Bdmonton . .

" Riral (within 150 km .
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~ Rural (greater than 150

- m from EAmonton)

Location of Accidents -

N

, - Nmber  Average Injury
wof .Pat‘i_ents»-*

Severity Score . -"-'zl*"brtalltz %

o127

236

23,9  5’}'1135:13.6 L



v ;’,dlstances ranged up to 2000 kllOﬂEteQ/ Me ﬂo \

o '»-.v_were Grande Pralrie (50 patlents)r Re/ M’

: Injury Severlty Soore was 23 8
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'I‘he rerra:tm.ng patlents (One hunq/k\i Mll’” £\

b 0.
the total) came frcm dlstances greate/ % lé

r\‘

o ’(ll patlents) ’ LlOydrm_nster (lO patle/ 5 and 6\% , ﬂ%llqur\lfe (9
2 'patlents) The mrtallty of thlS grc;f/? V\,ﬁ 14 / V2 :

In comparlng the average Injury f \’vaty 0\/
g i."no statlstlcally 51gn1flcant cllffereq/e \’/‘\}91'/ 7

‘ T %‘\ i
_,.J.ty rate of the three g'roups does re\//ik\k W ﬂ\ w ThQ mrtallty

g - rate Of the c1ty patlents lS not dlffm& f’-’/‘ \1/ \ﬁ ﬁﬁe l'UrQl 9?‘5011?

sl ,tfran greater than 150 kJ.lomCaters frqﬁ%tdﬂ

S .kJ.lometers of the 01ty (x . p <0. 05)

S e:a smgle system J.njury For thlS ra/ll\/ W ,

o . as whole, _or frcxn the mrtallty rate / \'A\Je t«p \/ \// ox t‘\,_fal patlents
i However, }the nortallty of 17 5 perca/ % the \/

than the 8 1 percent mortallty of thvf thef

P The total group ‘was also claSSLé &Q \ﬂ Ifﬂ&\\\/é\/a‘i ‘ty scohe (Table 4) .
“"This distrn_butlon is: sn.mllar to othe;{ W\/es \4 49 St'Clcly’ hopulatlon
: was characterlzed by a 1a%ge subset / V\ylaf/d \/\ \,% A :ﬂauﬂes e
'.":of whlch there were a total of 138 p/L s NS Y e de%lvatlon -’ -

: "\41%05 v,f:xve @q ts m e

| /\\ P bamw\s is oona_'
| L fJ.ned tQ the In]ury Severlty Score g;/.t&y\')gs 'l?m&teen apd B
twenty (o rntynive. This fact iy M\/ ﬁvm s 1 atr ects_.;
e ,the relatlonsh_lp between the Injury /NW \\\/ \ f‘" *ta\ut» =

"_"__.'of the Injury Severlty Score,
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Figure 6
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| , | extreme seasonal weather varlatlons and many seasonal jObS and hobbles, )

e _lt was of mterest that mn.mmal varlatlon in the number of adm:.ss:.ons

) per month exmted The peak months for total adm:Lssions were September

o and October, 38 patlents in each All of the monthly totals fell w1thJ.n o

R two standard dev1at10ns of the mean (x + 2 S. d. 29 + 13 2) . A s1m11ar'»_.

7

- pattern' emerged w1th regard to neurologlcal admlssmns.‘ 'I‘he peak month

] ,was June, but once agaln the monthly admlss:Lons were Wlthln two standard ST

| "_dev1atlons of the mean (x t s.d. = 12 + 8 0) S A"f :

As an addltlonal test of seasonal varlatlon, the average Injury

o rSever:rty Score of the trauma patlent admlssz.ons was plotted by month

i (~F1g., 7) Once agaJ_n no 51gn1f1cant monthly varlatlon was found all

”lylng w1th:Ln two standa.rd dev1atlons of the mean (x + 2 S. d 23 3 i:

PR

As prev1ously expla;med, the Injury Severlty Score 1s based on; the

-'Abbrev;Lated Injury Scale ThJ.s scale 1s a numerlcal Value fran one to

’i flve based on threat to llfe, energy d:LSSlpated degree of 1mpa1rmént and ’, i

"_.,treatment tlme for a glven :Lnjury 6 It stands to reasbn that the Injury o

: Severlty Soore should also reflect thlS make-up and therefore be useful

| as an mdex of n'orbldlty as deflned bY 1ength of stay in hospltal and

" surglcal procedures performed

| To test thls hypothes:.s, the J.njury severlty soore was plotted
. f.agaJ_nst the length of hosp:.tal stay.‘ For thls study, acute ca.re was

» :deflned as up to flfty days or the po:Lnt of dlscharge. The dlScharge

' j."‘jz',‘.’lncluied dlscharge home or to ‘an J,ntermedlate care facillty ; Any patlent |

T f‘requlrlng longer than flfty days was excluded as were all patJ.ents that e
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died. A linear relationship was found (Fig. 8) with a. high degree of

: oorrelation“ (r = 0.98) .
‘ T \

A smu.lar relatlonshlp was found between the Injury Severity Score

s and the mmber of surglcal procedures performed Only the survrvmg

v patlents were included in derlvmg this functlon. ThlS lmear relatlon— -

'shlp (Flg 9) also has a hlgh degree of oorrelatlon (r= 0 97). Surglcal
‘. kproCedures lnclude all najor surgery i.e. laparotomy, thoraootomy etc. and. |
also mlnor procedures i.e. perltoneal lavage, tube thoracostomy blood

transfusmn, etc.
If the Injurv Severlty Score is to be appllcable as a tool for

b :evaluatlng health care dellvery, lts/\oorrelatlon with the outcome of the

B

o ‘natlent is J.mportant ’I‘he most ite outccme‘ measure is death and the

: ‘Injury Severlty Score ‘has been shown by its orlgmal authors4’5' a.nd

l7 65 70

B 'others to oorrelate w1th mortallty The data from thls study

: revealed a snmllar oorrelatlon of mortall w1th the Injury Severlty Soore
| (f'lg 10). The degree of correlatlon (r i 0 .91) is hmh and when the |
,‘ curve is c*cmpared w1th the orJ.gJ.nal curve by Baker et al 4 SJI"lllaIltleS

'are seen to ez_:Lst. (Flg 4).

_ This study s populatlon :Ls un;Lcue in that there are a very . large
"number of 1solated head and spmal lnjurles (n = 138) As stated earller,’

the ma.}ﬂmum Injury Severlty Score that a smgle system J.njury can attaln

B 1s twenty-flve. Because thlS large group 1s confirmed toa namnun score

of twenty—-flve, the lncreased mortallty from head and spmal lnjurles ’ ‘

: ‘dJ.storts the mrtallty for all patlents w1th scores of twenty to twenty— 3

‘ D nJ.n When th_ls group of patlents (n = 182) 1s broken down into 1solated
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head and splnal mjurles (n = 101) and all other injuries (h = 81) .

the cause of this- mcreased mortaltry becomes apparent. The mortality
of the 101 patlents w1th 1solated head and spinal m]urles was 27 percent
The mortallty of all other mjurles in this group (n = 8l) was 9 percent.

'The dlfference is statlstlcally 51gm.f1cant (x , P <0, Ol)

If the curve of Injury Severity Score versus mortallty is then
re—drawn, without the isolated head and spinal injurles,an 1mproved fit
E (r = 0' 9l versus r = 0.97) is attalned (Fig. 11) . This difference

however, does not attam statistical srqnlflcance.

B

As stated earlier there were 47 deaths for an. cverall mortallty rate
of 13.3 percent. The deaths were claSSJ.fJ.ed into CNS related and non-' -

CNS related Any patlent with a head” J.njury that had an Abbrev;Lated

' 'In]ury Scale Value of greater than 3, was oons1dered to have dled of CNS

xrelated causes. ' Usmg this defJ.nJ.tJ.on, there were 9 non—CNS related deaths

, and 38 CNS related deaths’ in the study populatlon.

'I‘hls group of 47 patlents consists of those patlents dy:Lng in the .’

. «'hospltal i.e. after formal admission. ‘This does not J_nclude patlents

that died in the Emergency Depar‘tme.ntl Of the nine patlents that died

of non-CNS related cause:s, autopsies were ‘perfon‘ned in 'seven._ The ‘average"
Injury Severity- chre of "thi's group was 31‘.4.' Of the thlrty-elght patients
that ‘died of CNS related causes, sixteen had an autopsy.v ‘The average

Score of thlS group was 28 4.‘

~All of the patlents ‘that d:.ed in the Emergency Department were con-—
"31dered Medlcal Examlner s Cases. In 1979 ‘there were flfteen such cases

'related to trauma All of these patlents underwent external autopsres |
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(L

but only foﬁr had a fo::mal autopsy done. Unfortunately th:Ls h_mders

’ the lappllcatlon of th%Injury Severlty Score as the requn_red mformatlon . .

J.S not catplete.‘ The average Injury Se@erlty Score of: the four patlents

”/:“' T | that were autop51ed was 45.. 'I‘he remaa.ru.ng eleven pat.lents were dropped

frcm the study because of the madequate J.nforma -"on. |
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= L 5 2 "The Rural Acc1dent VlctJms

towards a higher mortallty J.n the rural a.reas as shown by the 13 6 percent

o ‘ Irortallty fo: all rural patlents and the 17 5 percent mrtallty of those o

CHAPTER 5 D'ISCUSSION.‘OF RESULTS

g

3 5. l The Multlple Trauma Patlent Populatlon :

J)

In performlng th:Ls retrospectlve study of multlple trauma patlents

treated at Umver51ty of Alberta Hospltal in 1979 an accurate est:.mate L

", of the mag'nltude of the problem has been obtamed

In actual numbers, the Unn.versrty of Alberta Hospltal " treated 2186

f_patlents in 1979 whlch ls canparable to other major hospltals in the '

4 l

. UnJ.ted States and J_n Brltam When cla551fied by the Injury SeverJ_ty
Score, (Table 4) the 353 patlents w1th a score greater than 10 represents .":,

‘ :a typ:Lcal prof:.le of multlple trauma patlents seen in these centers. . _‘

A

e f‘ Addltlonally, the age dlstrlbutlon and sex ratio are typlcal of most t_ram\a: e

'417

R

Of the multlple trauma VlCtlmS studled 236 (67 percent) came from

o -;outSIde the c:Lty of Edmonton (Table 3) I.n fact 40 percent came from

e

‘greater than 150 'kllometers away It 1s of J.nterest that the average

- ,.Injury Severlty Soores of the rural and urban patlents do not dlffer One - [

mJ.ght have expected that the ;rpre severely 1ll patlents J.n rural areas AR

“would be transferred and that this group would have a h:Lgher Injury

';'Severlty Score w1th its éendant hlgher mortallty There, was a trend




as w111 be dlscussed below These patlents have a h:Lgh mortallty but

© a maximm Injury Severlty Score of 25. ' o
. e ‘ AR TR }

5 3°A Ccmparatlve Evluatlon " ‘

.. ]'_n assessmg the patlents ln the study that dJ.ed an average Injury
. Severlty Soore of the CNS related and non—CNS related deaths was. obta:med -‘
-For CNS related deaths the average score was 29 6 and for non—CNS related
: .v;{deaths the average was 32, 5 These flgures acoount for the J.n hospltal

SN deaths and four of the flfteen deaths that occurred in the emergency depart—

had a oomplete autopsy by the Nedlcal ExamJ.ner of Al.berta

- - ',. As prev1ously 011:ed the study by West et al evaluated the systems
| of care: m Or:ange and San Fran01sco Countles, 1n Callfornla. ‘ A oomparlson
of the average I_njury Severlty Scores of all patlents that dJ.ed after s
arrlval at hospltal was nede. Each group was d.1v1ded 1nto CNS and non—."’

'.'CI\IS related deaths The average Injury Severlty Soore ln San Franc1soo } ﬁ

e

= County was, 45 for non—CNS deaths and 46.5 for' s related deaths

R

A true oomparlson 1s not poss1ble w1th the experlence at Un1vers1ty

*}}

,of Alberta Hospltal because of the lack pf data on those patlents that
dled m the energency department Howeve.r ’ 1t appears that the dlfference |

~in the Inju.@' %Severlty Soore of both CNS and non-CNS related deaths is

- \

,:s:l.gnlflcant "‘@Thls muld suggest that the level of care. offered at the R

Unlverglty of Albert:a HOSpltal 1s below that offered ;Ln San Franc1soo

County (Table 5) T

e

,“ment It was possmle to lnclude those four emergency room pat:.ents that Lo

b Other dlfferenoes also ex1st between the t@patlent populatlons The '.

v trauma V1ctJ_ms in, San Franc1sco County arlse out of a. populatlon of 1. 7
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. b_ ‘t:Lons and rapld t.ransport avaJ.lable to 1t The system at Unlvers:Lty of
o -Alberta Hospltal could be §.mproved Thls problem needs to be properly

1 ‘studled in a prospectlve fashlon.. What w111 be needed is ccmplete and

\ to accurately assess our level of care, a complete autopsy must be perfoxmed

o ‘mllllon 1.n an area 2 033 square kllometers. The Univers:.ty of Alberta

- Hospltal serves a populatlon of 1.2 mllllon spread over an area tens of E

} thousands of square kJ.lometers As prevmusly stated 40 percent of the - -

. pat&\ents come frcm greater than 150 kllometers away

X,

Addltlonally, San Fran01sco County 1s served by a trauma unlt at

\the San Franc1soo General Hospltal and 1t has a. full network of conmunlca— Ce

N

; Alberta Hosp:.tal is less well defJ_ned and the majorlty of patJ.ents are o o

. - .-seen at a prlmary ‘care fac1llty prlor to. transportatlon o, the tertlary -;f; o

o0
e i

¥ 'c,
v

Desplte these dlscrepanc1es, there is a strong suggestlon that the o

' level of car‘e offered by the present unstructured system at UnlverSJ.ty of

o ,‘accurate J.nformatlon ‘of all patlents dyJ_ng seeendaxy to trauma | If we are . -

gon all of these v1ct1ms | T

5. 4 'I‘he Role of the Injury Severlty Score 5 %_, ke

' The seoond goal of thlS research prOJect was to work w1th the In]ury

. >:~SeVer1ty Soore so that 1ts appllcablllty could be evaluated An detall S
) In domg S0. further docmentatlon of the Injury Severlty Soore as a.

o 'measure of morb:.dlty and mortal:.ty has been obtamed. Thls has remforced

'.one of the expressed hopes of the orlgmal authors,4 that J.t be a sn.mple

‘mdex to use and that 1t can be unlversally applled The unlversallty has .

e been attalned by basmg 'lt on the Internatlonal Cla531flcatlon of D:Lseases
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' Code Slmpllcn.ty of utlllzatlon has been reallzed because of 1ts founda— '
tlon on the fJ_nal dlagn051s and the Abbrev1ated Injury Sca.le It as ,
g not however, w1thout 1ts def1c1enc1es ard w1ll requlre further modJ.flca—

R .tlon to attam greater accuracy
As an- J.ndex of rmrbldlty the Injury Severlty Soore is an accurate )

measure ‘In- thls study two parameters of morbldlty were chosen to compare
g with the Injury Severity Score. “When plotted agamst the length of hospltal o
stay, (F:Lg.‘ 8) a l:Lnear relatlonshlp w1th a hlgh degree of correlatlon in .‘
.‘the surv:Lvmg patlent populatlon was found ThlS conflrms the flnda.ngs of -

| .*-Semnlow and Cone.65‘ In. a study of trafflc casualtles in Blnmngham Bulll7

‘_ :_'»_also found a relationshlp between length of hospltal stay and Injury Severlty e

- “Score 1n patlents w1th soores of less than thJ.rty Thls relatlonshlp was.

e - not lmear and a oorrelatlon coeff1c1ent was not glven ’I‘he fact that the

: Injury Severlty Score correlates so well w1th hospltal stay relates to :Lts

: derlvatlon frcm the Abbrev1ated Injury Scale. It should be recalled that

The second parameter of patlent n‘orbld:Lty ccmpared w1th the Injury

: Severlty Score was. surglcal procedures. ,’I‘hls comparlson was also oonfmed

o the survrvors. ‘As shown in Flg. 9 a: lJ.near relatlonship w1th a hlgh

N ldegree of correlatlon was found In oomparlng the Injury Severlty Soore

. w:Lth the proportlon of patlents undergomg major surglcal procedures =

5 Sarmlow and Cone _5 also found a llnear relatlonshlp In theJ_r deflnltlon .

- e a major surglcal procedure was one prov1d1ng major care durJ.ng the " acute .

:post—traumatlc perlod In the study done at Unlvérﬂty of Alberta Hospltal }
s o

o all surglcal procedures were tabulated The mclus:.on of all surglcal

'7procedures (1 e. tube thoracostomy blood transfusmn, tracheostomy etc )

treatment tJ_me 1f one of the varlables considered :Ln ass:Lgnlng thls value.26v -



| a non—llnear functlon w1th ‘a hlgh degree of correlatlon.' The curve

51

_’;was made to more accurately reflect morbldlty in that large group of blunt :

R trauma patients who requlre intensive treatn‘ent but do not necessarlly

._undergo major surgery

‘ The relatlonshlp between the Injury Severlty Soore and mortallty is’

9

%

5

.:'.plotted 1s snmllar to the orlglnal relatlonshlp found by Baker et al

- ‘In the curve deplcted in Flg. 10 the pomt scatter lS m:LnJmal w::th the
‘ aexceptmh of the pomt representmg tne Injury Sever:Lty Scores twenty
.to twenty—nme._ As prev1ously dlscussed, -th;rty—nme percent of the -

Qpatlents m the study suffered 1solated head and splnal J.njurles. A In a

\S‘}

R ':smgle system mjury the max:.mal Injury Severlty Soore attamable lS

twenty—flve. Seventy—three percent of these 1solated neurologlcal J._njurles

:fall J.nto the group of patlents w1th scores twenty to twenty—n;Lne, formlng
56 percent of that group The martallty of the group as a whole was 19
.';percent, not. s1gn1f1cantly different from the mortallty of 20 percent
: 'for patJ.ents w1th a score of th:Lrty to thJ_rty—nJ.ne.A The reason for thlS
upward distortlon 1s the large group of patlents w1th 1solated head and

‘spJ_ne J.njuries and the - assoc1ated hlgher mrtallty.

o’

. As dlscussed earller in patlents w1th an’ Injury Severlty Score of
D
twenty to twenty—m.ne, the mortallty of those mth head and sp:.nal mjurles

was found to be 51gn1f1ca.ntly greater ‘than those patlents w1th a s:.mllar
”v'-.iscore, but w1th other types of injuries (){,? p < 0 01) ' As shown in
: Fig. 11 -when the patl,ents wn:h isolats  head and splnal mjurles are -

. .‘ 'removed frcxn the study group the functlon of Injury Sever:\.ty Score versus =

H‘mortalz.ty Jmproves. Because of th:Ls fact, any study populatlon w1th a

' large number of 1solated head and sp:.nal J.njur:Les w:Lll have a- hlgher mortal— |

'VV.
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J.ty than predlcted by the In]ury Serverlty Soore curve It is .thus con—

) cluded that a hlgher level of accuracy can be atta:\_ned by excludmg these . |

H'J.solated neurologlcal cases. Alternately ’ by assigning them a hlgher
o Abbrevmted I_njury Scale value a hlgher mortality will be reflected m a.

hlgher Injury Severlty Score

Wlthin these constralnts the Injury Severlty Score does have a role
i ;J.n the comparative e\f'aluatlon of the care of the trauma patlent : Severltyv
; 1.nd1ces as s whole have a number of functlons. Flrstly they are useful
for epJ.demiologlcal stud:Les -and- canparatlve evaluatlon Secondly they

a can’ be used as a measure of the J.nput 1nto nedlcal system to be evaluated.
'ITu.rdly, some J.ndlces can be used for patlent trlage I_astly, these ‘

J_ndlces can be used for predlctlon of outcome 19

Wlth_m the above mentloned functlons, the spec1f1c role of the Injury o

5

- Severlty Score must be de’x:‘«‘)‘_ne(:l1 It is rot a trlage mdex and should not, -

be used as such Because of ltS derlvatlon from the. anatomlcal dlagnosm, = :

it relles on. ccmplete mformatlon and proper. coding to be accurate Such -

1nformatlon in the pre—hospltal or emergency roam phase of treatment is

SR D

@ .
RCE

: _usually not avallable

‘ The prlmary role of the Injury Severlty Score 1s”as a measure of
k'J_nput into an emergency medlcal system ThlS also allows it to be used
J.n epldemlologlcal studles and J.n canparatlve evaluatlons An example
: ‘. of how the In]ury Sever:\.ty Score can - be used in such work is the study

77

by West et al ‘ c1ted earller in thJ.s paper @\3

Lastly, the Injury Severlty Score does functlon as a predlctor of

,n‘ortallty The accuracy of such predlctlons rely ‘on the accuracy of the
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calculatlon of the Injury Severlty Score. Further work is needed to
estale.sh and deflne mortallty rates at the hJ.gh end of the scale (Injuryj
Severity Score > 4_0) . Most studles to date are deallng Wlth relatlvely
small ntm'xbers o.f' patients in thls range of soores,and consequently the
publlshed mrtallty rates do va.ry s:.gnlflcantly In their original paper,

Baker et al4 found new surv:.vors (nortaq.lty = 90 percent) with a score

- of greater than flfty In the study at Unlver51ty of Alberta Hospltal,

l7 65

as m others a number of surVJ.vors have been documented in fact the e

'mortallty rate in thlS serles for pat:.ents w1th an Injury Severlty Score

to f:Lfty to flfty—nlne was 38 percent The two series are separated

> chronologlcally by ten years whlch may acccount for scame of the dlfference.
Another fact may be in. the appllcatlon of the oodes and calculatlon of
,"the ‘ Injury Severrty Score - Further work lS needed in standardlzmg the.
disease codes and modlfy:mg the Abbrev:Lated Injury Scale. “Such work can- .‘

only be done by cooperatlon amongst centers.

.‘c.
/,

o FJ_nally, as a measure of outcome, ‘the Injury Severlty Score, has
17 =

(w:.th one exceptlon) been ed only to mortallty Bill has made the
-, one attempt at correlatlng the Injury Severlty Score w1th dlsablllty. :
‘_ Further attempts are warranted and would be facilltated by the. creatlon o
' of an accurate -and usuable index of dlsablllty " While death lS the most
f:mlte outcome measure, its presence or absens‘e_may not as accurately
"f'-re‘flect the efficacy ‘o_f varlous ,therapeutic 'inte'rVenvti_ons on the trauma .

patiene. 1 T S



.population at the Univer51ty of Alberta Hospital in. l979 "the system of

. Alberta the injured patient - is taken frcxn the acc1dent scene to the near—

CHAPTER 6 THE TRAUMA UNTT CONCEPT -

-

6.1 Development of the Concept

ﬂ ;l’hrough—out the foregoing paper, many references to the "tram@/

unit" concept have‘ been made. In studying the multiple trai:ma patient :

care being e:eanuned is one that is unstructured yet has available to it

all of the services and SklllS of -an up to date tertiary care center

Many articles have appeared in the lJ.teraturel0 28, 54 33, 56 76,77 to suggest

a more structured approach to the serlously Jnjured accident victim :Ls
. more efflcac:Lous. Indeed the ccmparlson of In]ury SeverJ.ty Scores of
' , patients dying at the Univer51ty of Alberta Hospital and the San’ Francisco

' _General Hospital would support thlS argument. In order to apprec1ate the

two major systems of care. bemngoffered\it is. approprl_ate to describe,-each,.;
withparticular emphasis on the concept of t'he trauma unit. |
In the unstructured ‘system of care currentlyin eﬁcistence across

\

-est hospltal by ambulance 'I‘he ambulance crew may 00n51st of m'xtramed

personnel or fully trained emergency medlcal technic1ans. ‘On arrival at

the hospltal therapeutic and diagnostic procedures are started. If the

4

: hospital is capable of handling the particular medical problem, it would

\

" do so, otherw:Lse the patient would be transported to a secondary or tertlary

facn.lity where treatment would be forthcommg. The distances ‘ande tJ_me
requlred for such. transport vary greatly, depending oh the locality involved,

be it urban or rural The unfortunate consequence of this system is that

'the more severely J.njured patient, reun_ring the tertiary care center has

54



-the lonqest waJ.t prlor to clefim.tlve ca.re.v It is the delay mvolved in
. treating thlS group of patlents that has led to the develognent of the
trauma unit concépt. | |

~ Despite the fact that in 'Ca.nadaA 15,000 ‘people per year die an ac_éidental'
' deatl'l,18 untJ.l recently very little has been dOne to propose modlflcatlons
in the tradltional met@od of treat:Lng the acc1dent VlCtlm *Much of what
has been written :Ln the Engllsh medlcal literature comes from the Um.ted
~States where tremerlndous 1.mpetus to the emergency medical services systems

was, PrOVlded by federal programs in. the early 1970's 10,13 73

Wlthln the
.. framework of the emergency medlcal system has grown the concept of the
. trauma unlt. '\I‘he emergency medJ.cal system must be des:.gned to handle all
"types of medlcal emergenc:Les however the traumatlzed patlents form. the .
largest subset w1thm the emergency patle.nt populatlon As w1th most
; crltlcal 1llnesses they requlre a team approach mtegratmg many aspects .

- of medlcal care.

The basm of the trauma unit 1dea grew out of the Amerlcan experlences ‘
'1n the Korean and Vietnam war 10,28 One of the main factors affectmg
_.bmortallty 1s the tJme “fram mjury to deflnltlve care. Analy51s of both
v'mlllta.ry and c1v111an casualt:.es reveals a dnrect relatlonshlp betv.een

’ mortallty and the J_nterval from J_njury to proper therapy. The care of

the lnjured patient is not a smgle act. It must be a ooordmated, ordered '_ .

sequence of events that dellvers opt:lmal care in the shortest anmmt of

t:me.lo '
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g

6.2 Principles of Care in the Trauma Unit

For th.ls ordered sequence of events to occur, a prOperlyvplanne'd
system of care must Dbe availablel. This requires planning and ‘organiza-
tion' at the local and regional level An absolute requiretent is pmﬁfes_— :

' siona\l oooperation and support The trauma unlt ’must work tOWards the‘
J.nclus:Lon of the perlpheral centers and it must be flexible enough to
. meet the needs of a changlng oomm;lnlty In addltlon to 1ts ftmdamental

role as. a prov1der of medlcal care, the trauma unlt ‘st functlon as a

teachlng center, not only for the medlcal profession, but also for the

paramedlcal groups on whlch it so heav1ly relies. 9,10

SeVeral pr:.nc:.ples J_n the approach to the traum: ratient have been

,‘ establlshed The J.nitlal trauma unit. 1n the Unltea ;tates was establlshed

?s b
PR

in IllJ_n01s in 1966 9» In descrlblng this un:Lt, Boyd and others54 havef,*"‘ 4,

elaborated on these. pr:.nc:.ples whlch include: 4_ - ‘ ' ‘ T,

B l') 'mmedlate 1dent1f1catlon of the J.njured patlent and
‘ prov:.smn for transport to the trauma care area
E 'T\2‘) triage of all hospitafliﬁedv trauma victims in a single'
'locatio_n”by a ‘si‘ngle team of experienced surgeons
*3)"‘ resusc:Ltatlon and conprehens:.ve J_nltlal evaluatlon in a
' ,smgle fully staffed and equlpped area of the trauma um.t
4) utilization of -a team,a_pproach to the J.ndlv1dual patient o
with th_,e general surgeon or orthopedist functioning as -/
a team coorainato‘r ' “
5) upgradmg the leve]; of: tralnlng of the trauma team co— |

: ordlnator to that of a se.nlor experlenced surgeon
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6) establishment of an integral intepsive oa.re‘area dedicated
to the needs of the critically injured patiént
| ' specially traj_ned nurses and other health professionals ,
developed to staff the unit, with contmumg educatJ.on
courses for these personpel
3) 'oonsolidation of all_ related hospital resources for the
injured patient in this central location.
'9) necessary supporting laboratory services available in
‘the unit itself
10) | establishment of a prlorlty system in the hospltal S x—ray

department and blood bank, in which trauma patlents are

,given approprlate prlorlty at any t:une ‘ o _

by the Amerlcan College of Surgeons.2 These gu:LdelJ_nes proposj the :
o P TR,
. establishment of a three tier system of hospital care.

6.3 Demand. for. arTrauma UnJ.t

" Those who are famlllar w:Lth the runnlng of a

1



%
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a unit.
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AN

with universn.ty centers ‘and so it is loglcal that these centers contain
10,77

. the trauma unit. Amerlcan estimates suggest. that approm\ately one *

thousand patlents per year are requlred to make such a center worthwhile

"econcmlcally. Tt is further estlmated that approxnmately five percent of

‘ patlents injured in motcg vehlcle accidents will require the full services

77

‘of a trauma center

v The demands ‘o‘f a .giv;en carmunity on a given trauma unit will necessarily
reflect the pattern of injury in that region. In blunt trauma due to

motor, vehlcle acc1dents head mjur};es alone represent thlrty—flve to

- forty perCent of cases. It is estlmated that the vast majorlty of these-

will reqm.re the care of a trauma unJ_t Addltlonally a high percentage

of burns and spmal cord injuries W1ll need the oomplete services of such :
10 : o : _ , -

6.4 The»Rural—Urban Model , : o o

P S . .
£ 2D - . N

.j‘%‘h

The population distribution within a given region will determine the

nature of the activities carried out by any given institution within the

: reglonallzed systan In sparsely populated rural areas the hOSpltalS Ehat

: would be class:.fled as m.uumal (Level III) by the American College of

Surgeons, w111 at times have to functlon as resuscn:atlon and transport

units.  Because of the vast distances to be covered, proper evaluation

. and resuscitat_ion must be carr:.ed out prior to transport

. As prev:.ously mentlored acc1dents in rural areas cont.mue to pose -
a serious problem to trauma health care dellvery These rural acc1dents »

occur at hlgher speeds and away frem potentlal sources of help, thus
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! i'leadlng to 51gn1f1cant delays in ambulance service. ThlS is. reflected

in'a s:.gnlflcantly hlgher mortallty for rural acc1dent v1ct1ms 76 Eurther-—‘
, n‘ore, b§ause of the scattered populatlon, no one mstltutlon J_n the rural

v‘area encounters enough major trauma patlents to warrant major J_nvest:nent

‘ﬂ

B in. the upgrad:.ng of serv1ces. . It rests w1th the Level I center to prov:.de

Lo nu_mmlze treament delays In centers w1th severe tretfflc congestlon o

( the rural\ areas w1th ongomg educatlonal and traJ_n:Lng serv:Lces

Wlthm the urban dlstrlct one nedlcal center functlons as vthe tralm\a o

e unit. A network of commJnlcatlons and rapld transport is establlshed to

aerlal tranSport usually by hellcopter, can be utlllzed Thls system

B W111 necessarlly t:Le mto the network of referral centers J_n the rural

dlstrlcts [le} that the transport of patleqts that requlre the Ievel I

L hospltal is qulck and eff1c1ent., What shoulé>evolve lS a team of

o Perhaps the most Jmportant oorner stone on which the reqlonallzed care "

/

‘”f}of the trauma patlent :Ls bullt is’ the cooperation necessa.ry w1th1n the -

B /

. medn.cal prbfessmn ’I’he profess1on w:Lth:Ln the hospltal deSJ.gnated as the
“ optimél care (I_evel I) center nmst be cognlzant of the tremendous burden '

: 'this w111 place on that partlcular J.nstltutlon R “3

7
/

’T‘hat flve to ten percent of patlents requirlng the full serv1ces of

w111 alter the general hospltal routlne in that they |

ore mvestlgatlons, more procedures and more hOSpltal bed / i;\ '

.\ Ve b

days than most patlents. In addltlon they w:Lll /réqulre more support staff |

V whlle An- the crn.tlcal phase of thelr 1llness.

~

EL L Al



care must not be seen as a patlent grab,‘but rather as a genu_me attempt

to improve medlcal care and J.mprove the cost effectlveness of such care

3 e
- The perlpheral centers must be J.ncluded in the dec:.smn makJ_ng process
B at the 1ocal and reglonal 1eveIs and where the 51t11at10n warrants :Lt, -
‘ J.ncluded m the actual dellvery of health care to the mjured patlent. o

ok l, Such structurmg of h,ealth care 1s not unlque J.n that a snnllar model

> ex:l.st75 for the cancer patlent. - e " ‘ ‘
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- CHAPTER 7 EVAULATION OF EMERGENCY MEDICAL SYETEMS ~

~7.1 The Need’ f‘or] E’valuation

The establlshment of a trauma unlgt J.nvolves a large mvestment :Ln |
manpower and capltal equlprent. : Such mvesunents requrre money from the
publlc sector and where such publlc ftmés are spent, the justlflcatlon

for these expendltures must be met Therefore, the effect:.veness of such

o a system mst be measured, and crltJ.cal ongomg evaluatlon of ltS per—' '

o

e research of dealmg

—~

: formance 1s necessary Does such a system of care for the J_njured pat::.entR

decrease mortallty° Are these 'response measures i. e.. rapld transport, :

paramedlcs workJ.ng m ‘the . fleld etc. ¢ MOre effectlve than- preventatlve -

' measures i e. seatbelt leglslatlon, lower speed llmltS" How many

salvageable deaths are there in. any glven ocmmmlty” Such questlons '_

must be answered by t_he medlcal Drofessmn for ltS own beneflt, and also

for the beneflt of the carmunlty at large f S

7 2 Current Methods of Evaluatlon

v: L

Attempts at evaluatlng the care of the injured patlent have met w1th

' cr1t1c1Srn,3’z7 38 39 78 79 much of lt valld Rev:Lew:Lng the llterature on

g Q.

the efflcacy of the trav unlt reVeals a. w1de range of opmlons ‘as to

how effectlve or how Jn ffectlve they are. The conclusmn one is forced’ -

o to draw is that adequa e evaluatlon is dlfflcult and is- usually not done, R

Inev1tably one becanes famlllar w1th authors that are pro or oon a glven i
J_ssue.’ ThlS loss of ject1v1ty ref«lects the difflculty “in cllnlcal - ,'i e

th many varlables J.n any glven study. Consequently

- the lack of prec151o' J.n measurmg these varlables may mvalldate the




'conclusmns of that studﬁ/'

or- systan of care Th:Ls 1s not unlque to the llterature on' emergency

o and where death takes place." RS 8 5 ., ff .
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“ An example of the pro trauma unlt forces .can be taken from a study
76

" by Waters and Wells who studled their systiem of care J_n Jacksonvmlle,

Florlda 'I‘hey fO'Lmd a 38 percent deci:une in the rate of deaths per - ,"'

‘ acc1dent and a 24 percent declJ.ne in the rate of deaths per person ;Lnjured ‘

when theyy compared data from a functlonal trauma unJ.t to the pre-trauma : .

unlt perlod In studymg the cause of death in those kllled they found

L dnly three of one hundred fourteen 0 be potentlally preventable.- This:
},led them to make the statement that they . .; "may have reached an’ :ereduc-
. ,1ble fatallty rate w1th1n the oonstralnts posed by the trafflc env1ronment
and perhaps should concentrate on the preventlon and crash phases wh_11e 3 :

' Stlll retainlng our hlghly effectlve post—crash emergency response L

\

o organlzatlon."‘ Thelr data would tend to support thls statc—ment, however, e
i 'the study ooncentrated only on the outcome and thlS can cause erroneous »

: oonclusmns as w111 be dlscussed below

/
/.

Indeed many stud;Les do focus purely on the outoome of a glven procedure L
R _

medlcal systems As a. result of thlS 1mproper evaluat.lon, the efflcacy of o

' , emergency med:Lcal systems lS strongly questioned In rev1ew1ng thls s;Ltua— s

R

38

| t:Lon, one researcher was led to carment that “there is l:Lttle J.n the

s research llterature to dlsprove the possible not:.on that the emergency

. ‘,rj)

_n‘edlcal system is deallng w1th a‘_fJ?m.’te set of patlents who are gOmg o
| ‘dle or surv1ve solely as a functlon of theJ_r condltlon and that the only: _b ER

o effect of emergency r‘ed:.cal system expendrtures 1s 1n J.nfluencmg when



the trauma unJ.t.

B

7 3 A Model for. the Evaluatlon of Ernergency Medlcal Systems .
- /., , .
Such a: statement, rdises serlous doubts abOut the effectlveness of

G
1

Few of the professron workJ.ng 1n this area would »
be as enthus:Lastlc as: Waters and Wells in. suggest:.ng that an lrreduc:Lble o

fatallty rate' can' be achleved but most would argue strongly that the

"faggress1ve methods of care do save patlents that would otherw15e have

¢ died.

a thorough evaluat:l.on of these systems of care.

Unfortunately the medlcal proﬁessron has been slow to allow for '

The result 1s that the I
78

"i,technlques«\mé; evaluatlon“have not been adequately developed _ As Wlllena;m, R

' ‘pomts out, the oomplex1ty of the medlcal system‘b‘emg evaluated has

' gone beyond the capabllltles of the cllnlcal researchers trymg to measure :

Lo ,j_t_'

To measure a glven system only by ltS outcome is va_'LJ.d only for a

b'glven po:.nt in t1me : Outceme w1ll be a functJ.on of what entered the

system and how 1t was treated ‘I‘o compare two systems or to oanpare one

.system at dlfferent pomts m tJ.me, by measurJ_ng only outcome :Ls J.naccurateﬁ
Lo dx

: A proper ccmparlson reun_res that the other varlables in the equatlon be

« iphases are:

L "however, attempts must be made at controllmg those factors that have

'-the g'reatest probablllty of affect:.ng outocme

oontrolled ' In most nédi?:al 31tuatlons there are a large number of J_n- '

NN

dependent factors at work’ [

'1

719; ‘

f one is to effectlvely evaluate a problem in health care there |

;ﬂare '.three phases that need to be 1dent1f1ed and quantltated These three

the lnput the through—put or process:mg and the output. ‘

' To concentrate on- Only one phase 1gnores the lnterrelationshlp of the .

three phases and w111 relatlvely mvalldate any oonclusmns drawn

o .

s
S

N

It may not be possible to oontrol all varlables s .
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'7:31 The Input Phase
Perhaps the easiest phase to measure is the input. Initially, -
' the type of materlal that was collected as a measure‘ of input related

: to counts of vehlcles, personnel serv1ce 1nc1dents ambulance eqti.lpment,'

‘ level of traJ.nJ.ng of personnel ‘and operat::.ve procedures 78 In a study

of such measures as »used across the-Unlted States, G:l.bson,37 proposed

. FESOUTCE to populatlon ratios'as bemg more accurate. An example of

thlS :Ls ambulances per caplta and ambulance runs per caplta In 24

e c1t1es stud_led a w1de varlety of ratlos was found An othmal ratlo was '

, ' dlfficult to defme as the cha.racter:.stlcs of ambulance functlon (1 e., ‘

length of each run) varled by cctmum.ty. Th:.s represents a fundaxrental
problem with thlS type of 1nformat:l.on. Resource to populatmn ratlos .‘

are too crude and do not allow for varlatlons :Ln demography, geography

and personnel SklllS w1th.1.n the study groups belng ca*tpared ‘Addltlonally, L

L other factors often measured such as doctors per caplta and emergency |

per caplta, J.gnore the demand on. these serv1ces, whlch is ‘not.
necessarlly a dJ_rect functlon of populatlon.. Wlthln any two reglons there

v‘ may be a s:.milar rat:Lo of a glven resource but the dlstrlbutlon of that

7 resouroe across each reglon may ‘be vastly dlfferent ThlS fact would o |

also be hldden in th.'l.S type of statlstlc.—ls” B :

-

; Untll recently, 1t was ev:Ldent that an opt:mal measure of lnput was,
lack:Lng ThlS led to the developnent of the 1llness severlty J_ndhmg

' : dlscussed earller 1_1'1 thJ.s paper Because outoome 1s a function of ;mput
and through-put (treatrnent rendered) ’ to properly compare outcomes of two .

dlfferent systans of care as a Sure

| /« :

B ~‘ w



65

_o_he‘rmls‘t control vthe other var'iable',\ the ihput. 1°

Many MCeS of severity have been developed as dlscussed earller o
In using such indices as a measure of :mput into a glven system, the
approprlate 1ndex must be used for a given phase of trea’anent For example,
a trlage mdex such as the trauma score would be useful as.a measure of
the functlon of the pre-hospltal phase in the care of the trauma patlent.
’ Itw would not however, be apprOprlate to use it as the sole measure cf c -
mput for evaluatJ.ng all phases of care for the :_n]ured patlent. A more :
- approprlate mdex for thls s:Ltuatlon would be an. anatomlcal index such
'} as the Injuxy Severlty Score whlch can . be derived Only when oomplete and
ccurate J_nformatlon is avaJ.lable This w1ll allow for the standardlza— ;

tion of data on groups of patlents w1th multlple mjurles,

‘7'.'32', The Through—put Pha's'e: :

The seoond phase to be measured in a system of care is the through—

put ‘or processmg phase The pr:Lmary purposes of such evaluatlon 1s to

: measure the approprlateness of the system S }esource utlllzatlon. Examples / :

o of such measures would be the t:Lme mvolved in an ambulance run, the o

accuracy of telephone and on the scene trlage and the approprlateness of
partlcular dlagnostlc and therapeutlc procedures.' It would be necessary
to crltlcally evaluate the dlagnostlc and therapeutlc dec1$10ns made ' ’, a \
| to accurately measure the efflcacy of resource utlllzatlon and to evaluate ,' |

A

the processing of the patpéﬁt 37, 78 The parameters to be evaluated are o

much more ccmplex than the«~ J.nput crlterla. 'I‘he process:.ng measures 3
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care. the statlc ccmpone.nt Dec1510ns made w:Lth regard to the approprlate—

‘. ness of these procedures must necessarlly be made by the- medlcal professmn
- (doctors, nurses etc) : 'I‘hese decisions w1ll reun_re adequate Lnformatlon,
»often mlssmg fmn ”t-he medlcal charts ' lf they are to be accurate and

usefu.l - The collectlon of such mfo:matlon should be done prOSpectlvely

‘ and storedm a trauma registry. It w_ould be a func_t‘lon of the medical
staff | involved in the c'are of these patlents to ensure 't_he accuracy o‘fb
this aaea® O

7.3 The Output Phase

The last phase and perhaps the most useful when con51dered together
. w1th ﬂ'le othe.r two phases is outcome. The outcare should be a dlrect

o functlon of J.nput and through—put (process:Lng) most _c_armonly used

" measure 1s death It is flnlte and ea511y measured. It does hoWever-,_ s
-.'1gnore the morbldlty of a glven dJ.sease and the permanent dlsablllty
.assoclated w1th same mjurles. Presently, few attemots have been made
to star{da.rdlze the measuranents of non—fatal outcomes, although ‘the

“ Glasgow Outcome Scale,4'7 a measure of a range of poss:.ble outcames after

- /head injury, is a begmnmg

If one uses outcare as the only measure of a glven system's efflcacy,‘

: _~'1naccurac1es w1ll arlse. As stated earl:Ler the mltlal reports on the

~'effectlveness of trauma unJ.ts revealed hlgher mortal:LtJ.es at the hospltals

e mvolved, after the J.nstltutlon of the unlt. Fallure to control the. mput

varn.able m the group of patlents enterJ_ng ‘the: system led to this er:conous

'conclu510n.§ 9,39 .
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WJ.th adequate, accurate data encompassmg all phases of emergency

: _medlcal ca.re,' it should be poss:.ble to establlsh a range of outcome norms
‘.for a glven :Lnjury Such . norms,. based on peer review, would enable
detailed study of those reglons that vary s:.gm.flcantly from the norm.

, .Addltlonally, by establlshlng accepta.ble case fatallty rates for a glven
mjury a standard of care to be atta:i_ned would be estabbished ThlS

| lnformatign is not only for the use of the. medlcal profess:.on but also

- for use by the cctmlunlty at large. These standards would aJ.d in dec1s:.dn |
making for the allocation of publlc funds Such dec:Lsmns are falllng |
‘:anreas;_ngly J_nto the pOlltlcal a.rena\, away frcm the med:.cal profess:.on,
. in the era. of soc:Lallzed medlc:l_ne. It is J.mportant that the deC1510n

o makers have adequate and ‘accurate mfonnatlon at thelr dJ.sposal. In any

- one camnm1ty there will be a certaJ.n mor.:tallty assoc1ated with acc:.dents‘ '

| “,Of aJ.l types. It is the "salvageable," deaths that a properly functlonmg
V »tramna unJ.t aims to decrease.t The decn.smn on what constltutes medlcal |
'sa.lvageablllty 1s the dec1510n of the pmfessmn. The de01s1on to~save?%f
E ”or spend the mcremental dollar to lower the number of "salvageable"

'_deaths is a soc1al. and ‘pollt;c’al‘ one.7‘8




CHAPTER 8 CONCLUSIONS

The results of ,this study enable ‘a number of conclusions to be drawn.
First, there was a'signi-ficant number of injured patlents treated at |
University of Alberta HOspital in 1979. The study done on these pa-tient's
* has allcwed for a def:Ln:Ltlon of the problem of the mult:Lple trauma victim :
lat,,that pomt in time. Efforts to expand the scope of the study and Q
‘ establish' it as a’n ongomg prospectlve study must be made. \lt should be
: poss:.ble to expand the data collectlon to include all of the reglonal \

_centers' (i.e. Grande-PraJrle, RedDeer,Fort McMurray, etc) and hopefully
.A.all'of the pr:imary centers too . PR - Q° o ‘//

Second the information presently collected in the medlcal reoords st

J_nadequate The data collection should be set up to ch.tJ.cally evaluate
i‘the care of the trauma patlent 'I‘he J_nformatlon gathered should be

._ expanded to J.nclude not only data’ perta:l_m_ng to blllmg the health care -
'plan, but also data more reflectlve of health care dellvery i. e.v tlme
J.nterva_l from lnjury to therapy, ccmpllcatlons, mpalrment etc. In SO
far as the goverrment run health care insurance plan has the abJ.llty to
‘collect all of the bllllng data, lt should be possible and 1nexpens:we

to e_xpand et thelr mandate to 1ncl1:de relevant data on the trauma patlent

| For this type of prospectlve ‘study to be accurate, more “information
pertammg to all acc:1dent v:.ctlms, ‘but espec1ally fatally J_njured
mctuns, mst be retrleved The present SJ.tuatJ.on with regard to medlcal
examiner's cases represents the most florld example of a nu.ssed opportunlty
.to obtau.n accurate mformat:.on. The fact that only four of a total of .

BN
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. fifteen medical examiner's cases had formal autop51es is unacceptable ”
" For educatlonal purposes alone, a formal autopsy should be done on
all v1ct1ms dymg in the eme.rgency department. To properly evaluate
our health care __dellvery system, it is imperative that we have an accurate.
- .estimate of -{-he salueagable‘ deaths that are occurri.hg'. | This will requlre
an autopsy on all ‘motor vehlcle accident victims dyJ_ng as a result of |
| . the1r <injuries, elther in hospltal or pre—hospltal - - /

It should ultimately be possible to integrate the data collected
by the medical, arﬁbulance and”police tearns .involved m any. acCident in
the ‘provj.nce. Such J_ntegratlon Wlll allow decisions to be made on the
therapeutlc and preventatlve aspects J_nvolved in any acc1dent jFor

exanple,' a partlcular mtersectlon near a local bar oould be identified

_"as a health hazard because of'any of a number of factors 1.e..1mpa1:ced :

' drlvers, poor llght.mg, slow ambulance response time and prolonged t.ransport o »

tJme to hospltal Correctlon of the identified problem w1ll 1mprove the

- owell be:.ng of the populatlon. Such a method of data collectlon currently
The third and final oonclusion is that the Injuxy Severity Score

' constitites a Valuable tool in evaluatlng the care of the ch.tJ.cally mjured.

Wlth the exoeptlon of the 1solated neurologlcal J_njurles J.t serves as

.an adequate measure of n’ortallty and mrbldlty Its rellablllty As .

| mfluenoed by the 1evel of accuracy w1th whlch the scores are applled. This

requ:.res spec1f1c anatemlc dlagnoses and avo:Ldanoe of the "unspe01f1ed" '

_ oodes in the ICD-9-C M system Eurthemore, full autops1es in ‘patients

that have dled will increase the sen51t1v1ty of the Injurv Severlty Score.
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Routlne collectlon of data. &n any propsectlve study should 1nclude h
. the cla551f1catlon of patlents ‘by the Injury Severlty Score. ThlS w1ll
allow for an adequate measure of the 1nput 1nto the medlcal care system
- Most 1mportantly it will enable ccmparatlve evaluatlon of health care
systems;» Such on-going evaluation 1s‘necessary,}not only.for the;med;cal/

{iamfuession; but for the benefit of society as a whole.

.,
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- Code:

:.,Adm1551on Month

. Diagnosis:

Name:

surname,

ch%istiaﬁ@%ame,

initial

HCmé»Address:;

month- year-

o

unit number .

Date of Birth:

. Hpspital

Code:

’Primaryv'

'.secondaries

.
Lol

'-ICD Trauma Code

Oct. Nou;, Dec. =
‘ “ICD 9-CM

-&aw Jan. to Sept

"5iv)'[;

C vid)

o vidd)

‘ Injﬁr§"8everiﬁy:8coré;,jf

Prauma C1a551f1catlon-“'f~‘
1 = qunt 2 - penetratzng

-

“Hode :

Q;) .

Lode: UAH, .
"RAH, EGH,
MIS, CCH

ATS.
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- Operative Procedures
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13.

15.
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16,

17.

 Code: first coiumﬁ:f
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Surgeon:

S
L

| Attending Physician: | .

Consultatiori:.

"édhission Hdgrg“"‘[__.

‘Admission Type: "

1)
2

S )

second colum:. .

1)

- 2)
- 4)

. Transfer from Aéﬁte;FuciZity«[

N

- Through Emergency ..
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( f£f éit@ér>cqumn:bZand - elective

-Emergency . -
Urgent :
‘Readmission

Transfer from Nursing Home '
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18. Disposition:

Cod®: blank - with approval to home, self-care

- to

- to
- to
- to
- to
- N0

W OMN=T /N
|

expiﬁedfpatients:

no

": N

”¥ 3;

19, Hospltal Serv1oe-'f

“‘%Q;' Dlscharge/Separatlon Month , _
' to Sept Oét.,‘Nov,,'Dec; =0, N, D.

Code: 1 9 = Jan
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21. Déys-in’Hospital: '
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23. Payment;
. Code: M
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I
5
k

‘,;Blan

 24; Péritoheal,Lavage:

22." Days in Care Unit:

- against. advice

-gshort term active. treatment hospital
skilled nursing fbczltty
intermediate .care, nursing home
other factlity .

‘home health service

entry '
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autopsy

‘autop8y . -

', PO8t-0p death -
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- coroners case . ' ' '
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-medicare, Canadian or U.S.
workers'. compensataon

title v.or workers' compensatzon ~
insurance company \ '
self-pay ;
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-I. ] Code: 0 - not dbﬁe
Busanend R -1 - negative

a2 -‘positive
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