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ORIGINAL RESEARCH

Preventable Trauma Deaths: Evaluation by Peer

Review and a Guide for Quality Improvement

Kazue Takayanagi, MD, PhD; Kazuhide Koseki, MD; Toru Aruga, MDD, DMSc;
Emergency Medical Study Group for Quality

ABSTRACT

BACKGROUND: The trauma-injury severity-score (TRISS) method-
ology was developed in the United States to calculate the probability of sur-
vival for trauma patients presenting for emergency care.

OBJECTIVE: We assessed the utility of using the TRISS methodology
to identify preventable trauma deaths and compared the results to peer
review using explicit standards.

METHODS: Explicit peer review standards were developed by a focus
group. The validity of these standards was evaluated by comparing the
results of peer review performed by two independent expert panels. All
trauma cases admitted to 10 centers in Japan between April 1, 1994, and
March 31, 1996, were evaluated using the TRISS methodology. Cases with
an expected probability of survival of moré than 0.5 were considered pre-
ventable. These cases were subjected to peer review. Patients who were
dead on arrival were excluded from analysis.

RESULTS: Of 3,125 patients who were not dead on arrival, the TRISS
methodology identified 2,525 as having a probability of survival greater
than 0.5. In this group, 189 patients died; thus, 25.3% of all deaths were
considered preventable by the TRISS method. Peer review found that only
11.2% of the deaths were preventable; thus, only 46.6% of preventable
deaths identified by TRISS were confirmed by peer revigw. Agreement
between the two expert peer review panels was very good (kappa=0.62).

CONCLUSION: TRISS can be used as a screening tool to identify
potentially preventable trauma deaths. Peer review is appropriate to con-
firm preventability and to identify potential medical errors (Clinical
Performance and Quality Health Care 1998;6:163-167).
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INTRODUCTION

The purpose of evaluating trauma
care is to provide guidance for quality
improvement. Three dimensions of
quality have been defined: structure,
process, and outcome. Of these, out-
comes such as preventable deaths are
the ultimate measure of healthcare
quality. When the Joint Commission
on Accreditation of Healthcare
Organizations launched the Indicator
Measurement System in 1994,' pre-
veniable trauma death was one of the
42 clinically focused measures.

Criteria for the preventability of
trauma deaths have been defined by
the American College of Surgeons.?
Expert review is the most common

- means of defining whether or not a

death was preventable.>* The Major
Trauma Outcome Study (MTOS)
evaluated 80,544 trauma cases in
139 hospitals in the United States
from 1982 through 19875 Similar
analysis was done in a large
Canadian city.® Overall mortality
was 9%, although it is recognized
that the results have some limita-
tions.>? Thus, trauma victims are at
high risk for death, but guidelines
exist to help reduce mortality,

In 1987, Boyd developed a
methodology known as Trauma
Injury Severity Score (TRISS) 1o cal-
culate the probability of survival (Ps)
in trauma patients. Important vagi-
ables include the Injury Severity
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Score (18S), the Revised Trauma
Score, the injury mechamsm (blunt or
penetrating), and the age of the vic-
tim. Deaths that occur when the prob-
abtlity of survival exceeds 0.5 were
defined as potentially preventable.
Davis and colleagues analyzed
22,577 trauma cases in San Diego in
1992 using the TRISS methodology.®
This study identified {,032 pre-
ventable errors in care. Five percent
of trauma deaths were determined to

be preventable. Thirty-six percent of -

preventable trauma deaths were
thought to have resulted from errors
in initial resuscitation.

We have wused the TRISS
methodology in Japan since 1995%10;
however, the reliability and validity
of the TRISS methodology has not
been studied in Japan. Therefore, we
performed a multicenter study to
evaluate the utility of TRISS in trau-
ma patients. Further, we investigated
whether peer review using explicit
standards could be combined with
TRISS to improve the assessment of
trauma care.

METHODS
Setting and Design of the Study
All trauma patients admitted to
10 designated emergency centers in
metropolitan areas from April 1,
1994, until March 31, 1996, were
reviewed. Cases of preveniable trau-
ma death (PTD) identified by the
TRISS methodology were subjected
to peer review. The validity and relia-
bility of the peer review standard as a
quality-assessment tool were tested.
Inter-rater reliability was calculated.

Peer Review

A focus group was convened to
evaluate quality of care in emergency
medical service. This group consisted
of eight trauma surgeons and two fac-
ulty members in health services
administration. The eight surgeons
had 7 to 15 years of experience and
included four general surgeons, two
neurosurgeons, one orthopedic sur-
geon, and one thoracic surgeon. The
definition of PTD and the standards

164

for determination of PTD were set
forth by this group. Two expert pan-
els reviewed deaths in patients pre-
senting with anatomic injuries.
Clearly detected management errors
contributing to death wete recorded
when both panels were in agreement.
Potentially preventable death was
recorded when different conclusions
were reached by the two panels.
Nonpreventable death (NPD) was
determined under any of the follow-
ing four circumstances: (1) anatomic
injuries were considered to be severe
and nonsalvageable even with opti-
mal care; (2) medical management
was deemed appropriate; (3) severe
brain injury was present (acute sub-
dural hematoma with Glasgow coma
scale =3); (4) age was over 80 with
severe anatomic injuries (ISS =16).

@ The standards for identify-
ing PTD consisted of 20 items,
including family’s will and doctors’
policy. Family’s will took refusal of
treatment at any stage by the family
into consideration. Doctors’ policy
applied mainly to neurosurgeons,
with a policy not to operate on a
patient with a possibility of a postop-
erative vegetative state.

® The focus group served as
one of the expert peer review panels
(panel A). The validity of the stan-
dards was reassessed by a second
trauma surgeon group, panel B.
Members of this panel were from

_other facilities and had 10 to 20

years’ - experience in emergency
surgery. The panel consisted of two
general surgeons, one neurosurgeon,
and one orthopedic surgeon preparing
for training as a trauma surgeon.

® C(Cases of dead on arrival
(DOA) were excluded from peer
review. The Ps was caleulated accord-
ing to TRISS methodology for all
patients, not just those who had
anatomically survivable injuries.
Analysis of z statistics, M statistics,
and W statistics was performed.

® Aill cases of death were
reviewed by panel A using the peer
review standards and internal discus-
sion. Data for peer review were col-
lected from medical charts or

zbstracts and radiographs if neces-
sary. Final decisions were made by
majority vote after in-depth discus-

-sion. Errors were categorized by time

of occurrence into resuscitative, oper-
ative, and critical-care phase groups.
Panel B reviewed the same cases sep-
arately according to the PTD stan-
dard. After thorough discussion. the
majority opinion was taken as the
final evaluation. The results were
compared between panels A and B. In
cases of disagreement concerning
preventability between the two pan-
¢ls, the case was considered to be
potentiaily preventable death. Stat-
istical analysis and assessment of
inter-rater reliability using kappa co-
efficiency was performed between
the results of the two panels. The
results also were analyzed using a
chi-square test.

RESULTS

From April 1, 1994, to March 31,
1996, 3,476 trauma cases were
admitted to the 10 emergency centers
involved with the present study.
Three hundred fifty-one DOA cases
were excluded from the study. Ps val-
ues were calculated for the remaining
3,125 cases. Two thousand five hun-
dred twenty-five cases had Ps values
exceeding 0.5, and 600 cases had Ps
values less than 0.5, according to
TRISS methodology (Figure 1). Of
the 2,525 cases with expected sur-
vival, 189 died. These 189 cases were
considered as unexpected death (pre-
ventable death) cases according to
TRISS methodology. Of the 600
cases with Ps values less than 0.3, 42
survived and 558 died. Thus, overall
death occurred in 1,098 cases, and
death excluding DOA occurred in
747 cases. According to TRISS, PTD
accounted for 25.3% of all deaths,
excluding DOA,

Statistical analysis of the 3,125
cases, excluding DOA patients, was
performed for comparison with the
MTOS data (Table 1). The M statistic
was determined to be 0.8718. Five of
the 10 centers had an M statistic
exceeding 0.88.
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FiGure 1
Probability of sur-
vival values and the
outcome In trauma,

Abbreviations: DOA,

dead cn arrival; Ps,
probability of sur-
vival using the
Trauma Injury
Severity Score
methodology.
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Total Admission

3476

e

Ps>=().5
2525

AN

Ps<(.5
600

AN

DOA
351

Survived
2336

Death Survived
189 42

Death
558

Death

v

Total death

747

\/

1098

According to peer review, PTD
occurred in 84 cases, which was
11.2% of all death, excluding DOA.
PTD determined by peer review was
only 46.6% of that determined using
TRISS methodology. Three cases
determined to be PTD by panel A
were considered to be NPD by panel
B. Four cases determined to be NFD
by panel A were considered to be
PTD by panel B. These seven cases
were recorded as potential PTD
(Figure 2). The determinations by
panel B are shown in Table 2. The con-
clusions of the two panels using the
PTD standard are compared in Table
3. The kappa coefficient for the con-
clusions of the two panels was 0.6234.
A kappa index exceeding 0.6 is con-
sidered to be good reproducibility.?
The difference between determina-
tions of panels A and B was not statis-
tically significant according to the sign
test and the chi-square test.

DiscussION

The American College of
Surgeons has defined the criteria for
nonpreventable death. The MTOS
data collected by the American

Clinical Performance and Quality Health Care
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TABLE 1

STATISTICAL ANALYSIS BY TRAUMA INJURY SEVERITY SCORE
METHOD COMPARED TO THE MEDICAL TRAUMA QUTCOME STUDY

No. of Mean Mean

Patients Mortality ISS RTS

Mean
Ps zt M we

3,125* 12.1% 14.9 7.0146

0.8980 4.7884 08718 -1.8216

Abbreviations: IS8, Injury Severity Score; Ps, probability of survival using the TRISS methodology;
MTOS, Medical Trauma Outcome Study; ATS, Revised Trauma Score; TRISS, Trauma Injury Severity

Score,

* Three-hundred fifty-one dead-on-arrival patients were excluded from the study.
f Z statistic indicates the outcome difference from MTOS norm. Izi>1.96 is statistically significant

(P<.05).

1 M stalistic indicates the injury severity match between the srudy and MTOS baseline palients set,
Lower values of M (<0.88} indicate a disparity in the severity match between groups.
§ W statistic estimates the number of survivors more (or less) than would be expected per 100

patients treated.

College of Surgeons in 1987 include
cases eventually classified as DOA
when no therapy was initiated in the
hospital.’> Qur mortality rate was not
statistically significantly different
from that of the MTOS (Table 1). M
statistics indicate the injury severity
match between the study and MTOS
bascline patients. Lower M values
{«0.88) indicate a disparity in the
severity match between groups.
Although haif of the centers fell with-

_18_

in the MTOS baseline patients range,
our average patient group’s M score
was 0.8708. The greater number of
DOA cases found in the present study
decreased the M .score. Thus, our
population’s characteristics seemed
appropriate for the use of the TRISS
methodology.
in our assessment using peer
review, the PTD rate was found to be
11.2%, although PTD using TRISS
methodology revealed a 25.3% PTD
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