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Unexpected death.

Abbreviations: NPD, nonpreventable trauma death; PTD, preventable trauma death;

PPTD, potential preventable trauma death.
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TasLE 2

AGREEMENT OF JUDGEMENT OF INDIVIDUAL PANELISTS IN PANEL B
WITH Results oF PANELS A AND B

Panel A Results

Panel B Results

Panelist 1 in panel B 79.8% 83.3%
Panelist 2 in panel B 78.6% 81.0%
Panelist 3 in panel B 77.7% 81.2%
Panelist 4 in panel B 75.0% 78.6%

]

TaBLE 3

INTER-RATER RELIABILITY
BeTwEEN PANELS A AND B

Panel A Panel B
PTD NPD Total
-PTD 77 4 81
NPD 3 7 10
Total 80 11 a1

Abbreviations: NPD, nonpreventable trauma
death; PTD, prevertable lrauma death.
Kappa coelficient=0.6234.

rate, excluding DOA. Our peer
review-based rate was similar to that

of the MTOS, although the MTOS
includes DOA cases. Half of our cen-
ters were able to receive the trauma
cases within 30 minutes after the
accident. However, some district
emergency centers have traffic prob-
lems due to the absence of air trans-
portation, Moreover, shortages of rare
blood types, famity refusal, and
physician’s policy regarding the treat-
ment of cases with the possibility of a
resultant vegetative state contributed
to an increase in the number of PTD
cases, Technical errors, incorrect
diagnosis, and delayed decision mak-
ing can be improved by education

and training after obtaining the PTD
results. Excluding DOA, there were
"47 deaths, of which TRISS identi-
fied 25.3% as preventable. In other
words, TRISS found that almost 75%
of deaths were not preventable and
needed no further review. This is a
potentiaily large savings in peer
Teview time.

Peer review methods have been
used for the evalvation of PTD. To
investigate the reliability of peer
review, MacKenzie examined inter-
rater reliability of PTD evaluation.’
Reviewers evaluated deaths, using
their own implicit criteria, from 52
distinguished hospitals during 1986.
In three panels, the overall reltabili-
1y was low. The panels recommend-
ed goidelines for future evaluation of
preventable death. In an evaluation
of peer review conducted by Wilson,
consensus agreement was 20% for
independent judgement, 45% for
discussion of all proceedings and
individual judgments, and 10% for
independent judgement followed by
discussion and equivocal case
reassessment.” Discussion changed
the rate of equivocal case designa-
tion from 30% to 50%. Clearly, the
panels with full access to records
and discussion had better inter-rater
agreement than those that relied
upon individual assessment alone.
Thus, implicit studies are compara-
tively unreliable.

Davis® reported guidelines for
the classification of preventable com-
plications and death. These guide-
lines encompassed the degree of
injuries and sequela, evaluation and
management of Ps according to
TRISS, and errors in care. Davis’ def-
inition was more implicit and resulted
in poor reliability. The other guide-
lines of preventability depended on
ISS numbers as proposed by
Sampalis were more simple and
explicit.® Our peer review standard
included more concrete guidelines
regarding patients. To determine the:
validity of the explicit standards ‘in
our method, our two panels dis-
cussed the standards. To determine
the reliability of the panels using this
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standard, kappa coefficients were
calculated between the conclusions
of the two panels. The use of a chi-
square test is inadequate, because it
measures association of any kind
and not specifically agreement.
Similarly, the exclusive use of corre-
lation coefficients is inadequate,
because it expresses trends rather
than agreement.!!

In the present study, peer review
found half as many preventable
deaths as TRISS methodology.
Because TRISS did not take into
account the doctor’s or the family’s
preferences for heroic treatment,
PTD was speculated to be overesti-
mated using TRISS methodelogy.
This finding indicates the importance
of peer review. We concluded that
peer review using the standards
developed in the present study result-
ed in more accurate quality assess-
ment. Evaluation of the cause of
death should contribute to quality
improvement in emergency settings.

The literature has shown that qual-
ity-improvement efforts directed at
preventable deaths have resulted in
decreased error rates and reduced num-
bers of PTDs.® The identified error rate
would be lower if ongoing concurrent
quality-assurance monitoring was con-
ducted. The real value of quality assur-
ance is decreasing the error rate to a
minirmnal level. This is useful for quali-
ty improvement, because, in its
absence, recurrent errors and error pat-
terns are likely to occur.

Evaluating PTD wusing peer

review provides important data. In

the present study, the cause of PTDs,
such as a system, transportation,
resuscitation, operation, or intensive-
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care-unit use, was clarified.
Although, using TRISS methodology,
cases with a Glasgow coma scale less
than 5 were excluded. In practice,
these cases are very few. Fifty-one
percent of head-injury deaths are
caused by secondary injuries.'® Peer
review considers secondary injuries.
Some TRISS variables, such as age,
may need to be reconsidered for
Japan. Further data collection may
serve to change the weight of the
TRISS for the Japanese. Application
of both TRISS and peer review will
contribute to the development of PTD
analysis, thereby improving treat-
ment and the emergency system. The
survival rates for major trauma can be
improved by an organized system of
trauma care that includes the
resources of a trauma center,!%13

We concluded that TRISS
methodology could be applied in
Japan. However, peer review must be
compulsory in order to obtain more
accurate results in the determination
of preventable death. So far, we have
collected only 3,476 cases, which is
not enough to make new weights for
a Japanese version of the TRISS for-
mula. For this purpose, proper data
collection and open information are
required. After collecting more cases
and increasing the number of affiliat-
ed emergency centers, a revised
weight for a Japanese version of
TRISS can be proposed. ‘

This article outlines the first trial
of peer review in the determination of
PTD using concrete standards. The
panel method contributed to the
validity of the standards. The validity
of the standards was demonstrated
using two expert panels.
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LAMHIIBFEE L7 E v 2 5 OE1980ETR A i
2140, 19904 CHTH THE20 I § &1, R
SR TREEL TS VA ZWIRRICDH
5.

19794 West B X, YMEL 27 L0387
ot & SLig 2 A 7 A DR E T, PTD &
AL IR A EFEBFL /27, Hukgst
1B A5 ADBAH PTD FEEL L 2450
F i B O EA B Cales®™, Shackford™,
Guss™ G2 L o Tha LRE SN, PTD HAER
DA, AME L AT L O L IMBIGERDE
O E LA AFEE LTH SN, BEx
gy —13, JESMER Ly — DB
PTD &SR & 2 104V & v S i 2™, i
HAME S A F ADBAIVIFECEEZOL O L@ S
B EOEELH LN EBEOREEET
i, A AT AFE AL OER T O PDR
(preventable death rate) % Eﬂﬁ L7z ¥R 13254k
¥ A 7-#5, PDR W11.3~71.4%, FH30.5%
IZELTVvA (Tablel)., ZHhiZx LT, FMB
AT LTSHEE X LT O PDR B S ol
131348 T, PDR i30.9—20.7%, FI39.2% I8
BLTWwDOdhdb (Table2).

3) PTD OFA & EHE

— A B 5RO phase iX, LKA
¥y n, ¥as, FWE, ICU, EHIIIHFMRE
b, BHREIZSMETE L. BEOIED preventable
T o= E L, % phase TOHEEO 7O LA
AEETLIECHETTAIEMNCEELY. T/,
Preventable death #5872 2 BR TH# 2 5 i,
MABERLE ORI E LTRRBTILENS L. 7
Lok 2 Y & LW $assn, FHEY, 1ICUT,
% 75 9% 44 (non-ICU ward}™ T @ preventable
death {zfE i & YCcoErmRE ats.

19924F Davis © 12, W% PTD O ERLE =
T &3, SUFRESCHERICKFRT G ED
error A%, W3 IL phase (TR Z o T fode T g
FLAEBTNEFERETHREL DY, 620
OAE A & — 12 A L 72892200000 O 515 R
DOH L, $54 %0 dH7H83KOBE 032D
preventable errors X I TE /2 & v 3. 129547
DFETHIO D, 7661 (5.9%) HTPTD &FIES
AT, 36%iE4AE (CECHEIRAME A S
DEWHRLE & AL 2 BRE), 14%FH CHIET
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Table 1 Preventable trauma deaths before institution of trauma care systems

Reference pugl?:r:e g gjeoe;tr?i N};)F'Sf PDR Method defining “preventability”
Gertner © 1972 33 17 51.5% Subjective judgement
Trunkey " 1974 155 19 12.3%  Subjective judgement
Moylan @ 1976 57 18 31.6% Panel consensus
Foley 9 1977 43 11 25.6% Subjective judgement
Detmer ¥ 1977 151 55 36.4% Panel consensus
West 2 1979 90 39 43.3% Panel consensus
Dove 2 1980 108 59 54.6% Subjective judgements
Neuman > 1982 177 20 11.3% Review agreement by 5 of 6 members
Certo ' 1983 45 10 22.2% Subjective judgement
Lowe ' 1983 135 34 25.2% Review agreement by 2 of 6 members
McKoy ® 1983 20 5 25.0% Subjective judgements
West & 1983 21 15 71.4% Subjective judgements
Romenofsky 19) 1984 100 53 53.0% Review agreement by 1 of 4 members
Cales 2 1984 58 20 34.5% Review agreement by 3 of 4 members
Kreis 2¥ 1986 246 52 21.1% Panel consensus
Shackford ** 1986 90 19 21.1% Audit judgement by guidelines
Anderson ¥ 1988 514 170 33.1% Review agreement by 3 of 4 members
Wesson®™ 1988 58 12 20.7% Deaths in survivable severity(AIS= 4)
Draaisma >® 1989 177 44 24.9% Review agreement by 4 of 5 members
Guss " 1989 177 20 11.3% Review agreement by 5 of 6 members
Pories™® 1989 o4 12 22.2% TRISS combined with “effectiveness”
Rivara 2V 1989 84 19 22.6% Review agreement by 5 of 6 members
Stocchetti ¥ 1994 97 36 37.1% Review agreement by 3 of 4 inembers
Esposito 1995 324 41 12.7% Audit judgement by guidelines
McDermott *® 1996 137 52 38.0% Majority judgement by members

Abbreviations: PTD :Potentially or definitely preventable deaths, PDR:Preventable death rate
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Table 2 Preventable trauma deaths after institution of trauma care systems

Year No. of No. of

Reference published  deaths PTD PDR Method defining “preventability”
West 27 1979* 92 1 1.1% Pane! consensus
Baker 1V 1980 437 10 2.3% Subjective judgements
West 2@ 1983" 29 6 20.7% Subjective judgements ‘
Cales ™ 1984" 60 9 15.0% Review agreement by 3 of 4 members
Shackford 30 1986"_‘ 112 11 §.8% Audit judgement by guidelines
Shackford ** 1987 541 52 9.6%  Audit judgement by guidelines

224} 33 14.7%

Guss >V 1989" 211 2 0.9% Review agreement by 5 of 6 members
Cayten 52 1991 421 50 11.9% TRISS-designated followed by panel consensus
Davis 2 1992 1295 76 5.9% Audit judgement by guidelines
Karmy—Jones 4 1992 131 5 3.8% TRISS—designated followed by panel consensus
Thoburn *? 1993 85 6 7.1% Panel consensus
Sauaia 2 1995 191 10 5.2% Panel consensus with guideline
Takayanagi *? 1998 747 84 11.2% Audit judgement by guidelines

Abbreviations: PTD : Potentially or definitely preventable deaths, PDR:Preventable death rate

* Comparative study before and after institution of trauma system; Results “before” institution shown in Table 1

# Trauma centers
$ Non-trauma centers

THT H T\ A2 OWRENa  prayentable A& A
DHFEIZE, —RI, TEYLERSITLOR
e GIXFEATEEV b7z kORI OIEHEL EERN
HH¥. LdlL, THDLEEH, Li3dh, oo
VT IIBHEEL EHEIL V. peer review (2 K B ¥
FIZBWTH, FEMOSEREBR AT S
bOREITITET, HEILERARNFHRELS
NTWBEHER, FHFIH3BE IR TH -
7= (Tablel BX U 2 2HR).

Wilson 5P WFZ I L - Thi ) oxEIFE
Thich, FEMONREBAEIHECEETS L
Twihio, PTDHEIBEHEE N (IR ED
bodZXA TABFAD 2T VEIERH L. BERE
LT3 BEORLLHNEFEIZL T,
FEMOBERO -HMH4SFET Kappa index™™ |
B, F0dPTD BEFRELHEREIZL -
T—E Ladoiz,

Kappa $at¥E &3, SEFMOHEDT, BT
el KOBRED M {agreement) FIFo T
L ORI TH A Y. Kappa index (x) HT0 &
i, BasERERL, 1, SEEt—HrEDL
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+T o EiI% A, Kappa index DARX W EEE O
A4 FS5 A ik, ©x>0.7508F “excellent agree-

ment”, 0.4~0.75T3 “fair ¥ 721 good agree-
ment”, & <0.4Tit “poor agreement” & ENT
Vg

FEMTONEORRE L B oV TOR
#E i MacKenzie 59 OEIZHE L. EoHlEE
Fe 65BN S AL7-HFIBE S X A multiple panel (#
BEES) AT, 128FIOFETHIZ 2T pre-
ventability * F& L 7. FHEHEER (CNS) M5
(62M70) 13, FMBHFHE - RIS RIE - HBESL
ETHRENR-I>OEESTEEI N
non-CNS #M5 (6481) ik, WMENFE 2K - &K
BE1ZTHERIN ISDOEESTEEIN
7z. preventability 2 DWW THR—EHH a3,
Tah4ri (conference call) TEEArbn i,
FORER, CNSHETIE, HIED—HIFS6% &
R R oo b OO (Kappa index = 0.40),
non-CNS #MCid, BEAI—B L /-EFHL36%
2 X4 (Kappe index=0.21), ERIZHEDE
EHIET L EERLL. FFEMToHED—E
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Guidelines for judgements concerning preventability of death

Phase

Judgement of errors

Prehospital phase

Delayed transportation

Transportation to inappropriate hospital

[nappropriate EMT procedure

Initial assessment error in receiving hespital

Resuscitation phase

Delayed diagnosis for life-threatening injury

Inappropriate shock treatment

Error in decision—making in examination or intervention

Delayed surgical intervention

Technical error in therapeutic procedure

Inhospital emergency system failure

Doctor’s arbitrary decision (not to operate)

Family’s will not to treat

Operative phase

Technical error of operative procedure

Missed injury in exploration

Inadequate intraoperative care

Inefficacious transcatheter arterial embolization

Inadequate treatment for cardiovascular derangement

ICU phase Failure in respiratory care
Intracranial pressure control failure
Failure of infection control
Error in therapeutic decision making
Ward phase Delayed diagnosis of complication

Failure in respiratory care

B oo oid, BHFECH, EREEOEVH,
EFHEEE, B L UBEE R prehospital care MFEC
Ao TV BEFCTH /v,

EMSQ WIS ST O R % HE L 72 Takayanagi
& i, TRISS method 751 T1£25.3% @ PDR &
T oA, HEAREICLS 2AF v 7@ Peer
review # M2 2 Z & THEIEEITEESN S ERD
}ZPDR H11.2% & 2oz e L2 FEFIC
SEEMOHIEN—HMEORIETIL, Kappe index
=0.62LHRETNEMBETHo/2E .

WTRZ LTS, AR 8T PTD 2 HE
FAFEE L4 0, EYW RSB & B
% preventability MEFNILE T, BERIZIDVT
HmoEWMErHENEIIBRIET & T

% <0} 45) 68} 751 -78)

Emergency Medical Study Group for Quality

2) PTDHEDOH A FIFA

PTD #4212 B\ TIRFELEFII LT @ 3 229
HahasZ &gy

“non-preventahble”

“potentially preventabie”

“preventable”

19874E @ Shackford 5 (L L o TRE SN D
o 3FOERIMB T, KEARERIMIER
£ (ACSCOT) 2 & 29MBIGHON A FF A4
O e R TV B, 199040 PTD RS
DELOI = e BAFEH ST 5.
EMSQ W 32 4 > peer review T, preventability
OF|EH Tabled DH A FI A LT VTIT2
T
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Table 4 EMSQ peer review guidelines for judgements regarding mortality in unexpected death”

Judgement

Guidelines

“non-preventable”

1. Anatomic injuries considered to be severe, and unsurvivable
with optimum care

2. Appropriate management had been performed

“potentially preventable”

“preventable”

Anatomic injuries considered to be severe, but survivable under
optimal condition

1. Anatomic injuries considered to be survivable, and patient

had been stable on admission
2. Management error(s) contributing to death clearly detected

EMSQ: Emergency Medical Study Group for Quality

* Unexpected deaths were defined by TRISS method: Nonsurvivors with probability of survival exceeded

0.5

M. TRISS &4HBEHOH OFM
1)  TRISS IZ & % preventabiiity D¥I5E

FABERIC BT 2 B EWEHERE (national
norms) % FIET HEHBT, 19824 X h19894F %
THKE - H#F FD130% B2 LHEREEFEML,
NEEZIIET L RHEBELAEI TN
“Major Trauma Qutcome Study” (BLF MTOS &
B) FIEENA oo EEIE, Champion 5%
{Z X 1 Journal of Trauma Gk LIRS h, EGHF
RO TEdE) SRR

MTOS THd Champion 59 2 L hiEB s h 7
TRISS method A EAEREEFFlIZ AV Hiv/s. MRS
B EFERE O Injury Severity Score (ISS)™,
HEY) B FEH O Revised Trauma Score {RTS)*,
BEOVEREFOI>FEPIILT, FEOUR
FAyrEFANICL D FRIEEGE (Ps) ¥ H
W a, BHasnsps L, BEFSECLAS
T, FOEIBT 5N/ (preventable) & \»
REPEIDPEHETLIEFBRIERL 2 5.
Shackford & " o> ¥ENG L 72 preventability & @
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Table 5 Statistical analysis in EMSQ study (1995-1996)

No. of Mortality

. IS5 RTS
patients rate

PS Zﬁ M$ W**

3125* 12.1% 14.9 7.0146

0.8980 4.7884 0.8718

-1.8216

Abbreviations: IS5, Injury Severity Score; RTS, Revised Trauma Score; Ps, probability of survival:
These three scores are expressed by means. (¢f MTOS data showed the average RTS and 188

were 7.1 and 12.8, respe(:tivelyso).) EMSQ :Emergency Medical Study Group for Quality

* Patients with cardiopulmenary arrest on admission{n=351) were excluded from the study.
# Z score indicated the outcome difference from MTOS norms. |Z1>1.96 is statistically

significant{p<0.05).

$ M score indicates the injury severity match between the study and MTOS baseline patients
set. Low values of M {less than 0.88) indicate a disparity in the severity match between groups.

** W score estimates the number of survivors more or less than would be expected by TRISS

method per 100 patients treated.
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QUALITY ASSESSMENT IN TRAUMA CARE ! PREVENTABLE TRAUMA DEATHS
AND TRISS METHOD

Kaznhide KOSEKI
Emergency and Critical Care Medical Center, Kawaguchi Municipal Medical Center

Analysis of preventable trauma death has been established as a standard tool to evaluate guality of trauma care
and as a guide for quality improvement. Reduction of preventable death rate has been regarded as the convincing con-
clusion indicating the improvement of trauma care quality. Judgement of the preventability of death in peer review au-
dit should be based on the objective and explicit eriteria rather than the subjective opinion of raters. Reliability of
jucgement should be verified by the measurement of interrater agreement, such as Kappa statistic by Fleiss.

TRISS methodology can estimate the probability of survival for individual patient and compare institutional re-
sults against a national standard or average outcome. To allow the application of TRISS method in Japan would
necessitate deriving new coefficients for the physiological severity scoring {RTS) and the equation of the survival
probability (Ps). The author advocates that multicenter major trauma registry would facilitate the development of
measures for quality assessment as well as the quality improvement of trauma care in our country (J Jpn Assoc Surg
Trauma 1999 ; 13 : 88-98).

Key words : trauma care, trauma death, quality assessment, injury severity, preventable death
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