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Abstract
Purpose  Trauma-related death is used as a parameter to evaluate the quality of trauma care and identify cases in which mor-
tality could have been prevented under optimal trauma care conditions. The aim of this study was to identify trauma-related 
preventable death (TRPD) within our institute by an external expert panel and to evaluate inter-panel reliability.
Methods  Trauma-related deaths between the 1st of January 2020 and the 1st of February 2022 at the Amsterdam University 
Medical Centre were identified. The severely injured patients (injury severity score ≥ 16) were enrolled for preventability 
analysis by an external multidisciplinary panel, consisting of a trauma surgeon, anaesthesiologist, emergency physician, 
neurosurgeon, and forensic physician. Case descriptions were provided, and panellists were asked to classify deaths as non-
preventable, potentially preventable, and preventable. Agreements between the five observers were assessed by Fleiss kappa 
statistics.
Results  In total 95 trauma-related deaths were identified. Of which 36 fatalities were included for analysis, the mean age was 
55.3 years (± 24.5), 69.4% were male and 88.9% suffered blunt trauma. The mean injury severity score was 35.3 (± 15.3). 
Interobserver agreement within the external panel was moderate for survivability (Fleiss kappa 0.474) but low for categorical 
preventable death classification (Fleiss kappa 0.298). Most of the disagreements were between non-preventable or poten-
tially preventable with care that could have been improved.
Conclusion  Multidisciplinary panel review has a moderate inter-observer agreement regarding survivability and low agree-
ment regarding categorical preventable death classification. A valid definition and classification of TRPD is required to 
improve inter-observer agreement and quality of trauma care.
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Introduction

Trauma-related death is used to evaluate mortality and the 
quality of trauma care, as trauma remains the leading cause 
of death among people under the age of 45 [1]. In the 1970s 
trauma-related preventable death (TRPD) was introduced to 
refer to the cases in which mortality might have been pre-
ventable under optimal trauma care conditions. This became 
a parameter to evaluate the quality of trauma care. TRPD 
was divided into three categories by Mackenzie and Shack-
ford in the 1990s: non-preventable (TRNPD), potentially 
preventable (TRPPD), and definitely preventable (TRPD) 
[2, 3]. Hereafter, TRPD panel review has been embedded, 
amongst others, in the evaluation of combat casualty care 
[4]. This resulted in the implementation of several impor-
tant innovations such as tactical combat casualty care with 
trauma registry data feedback, improving outcomes and 
reducing casualties [4].

Nevertheless, the definition of TRPD has not been unam-
biguous in the literature, due to differences in expert opin-
ion on the severity of injuries and survivability. A trauma 
prediction algorithm was added to objectify the severity of 
the injury and probability of survival. However, discussion 
about the most suitable algorithm remains. Recently, a sys-
tematic review on the definition of TRPD was performed 
to identify the different definitions [5]. In conclusion, the 
review suggests the use of a clinical definition and a trauma 
prediction algorithm such as the trauma and injury severity 
score (TRISS) [5]. In addition, the clinical definition was 
based on panel review or expert opinion as presented below 
[5]:

TRNPD: death was unavoidable as a result of ana-
tomic injuries, despite adequate care and appropriate 
evaluation and management, or due to co-morbid fac-
tors that were major contributors to death.
 
TRPPD: death could have been avoided, anatomic 
injuries that were severe but survivable under optimal 
care conditions; system generally appropriate, timely 
care, evaluation, and management generally appropri-
ate or some deviations from standard care that could 
have led directly or indirectly to the death.
 
TRPD: death could have been avoided by the timely 
implementation of standard practice or was caused 
directly by an avoidable error, suboptimal care.

The multidisciplinary panel should include a trauma sur-
geon, anaesthesiologist, emergency physician, neurosur-
geon, and forensic physician [5].

The aim of this study was to perform an analysis of mor-
tality on TRPD in the region of Amsterdam, the Nether-
lands, and evaluate the difference in judgement by expert 
panel on preventability.

Methods

All trauma patients deceased after initial presentation to 
the trauma bay, over the age of 18 years, between 1-1-2020 
and 31-1-2022 were included. This study did not include 
patients whose resuscitation was discontinued before arrival 
at the trauma bay and who were declared dead on arrival 
(DOA). Additionally, the population was divided into two 
categories based on the Injury Severity Score (ISS); <16 
and ≥ 16 (severely injured).

Patients with an ISS of 16 or higher were included and 
individually peer-reviewed by a multidisciplinary external 
review panel on preventable death. The panel composition 
was based on the previously published systematic review 
[5]. The external review panel consisted of a trauma sur-
geon, an anaesthesiologist, an emergency physician, a neu-
rosurgeon, and a forensic physician. The panellists work at 
three different Level 1 trauma centres in the Netherlands, 
Amsterdam, Rotterdam and Twente, respectively. None of 
the panellists were involved in the presented cases. Individ-
ual experience of the expert panel ranged between 14 and 
33 years. Participation of the external panel was not finan-
cially compensated and no direct relationship to the author’s 
institution or cases was linked. The case reports were sent 
by e-mail and the panellists were not informed about the 
identity of the other participating panellists.

Data from records of prehospital-, emergency- and in-
hospital departments (i.e. radiology and operation) were 
collected from the electronic patient registration system and 
subsequently anonymized by two research fellows. Case 
descriptions were compiled, containing data on prehospital 
assessment (i.e. mechanism of injury, vital signs, treatment, 
and interventions), primary and secondary survey findings 
(i.e. additional imaging and laboratory results) and in-hos-
pital course summarization (i.e. interventions, treatment, 
and complications). Five cases were chosen at random and 
were assessed on readability by two trauma surgeons (JH 
and GG). Their individual assessments were collected by 
the first authors (NH, SM).

A scoring form was provided to assess the cases on three 
items: (1) Severity of the injury (non-survivable or sur-
vivable based on the expert opinion of the panellists), (2) 
Errors in care (timely care, system, judgement and treat-
ment) [6], and (3) category of trauma-related death (pre-
ventable, potentially preventable, non-preventable and 
preventable but with care that could have been improved 
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(Supplementary 1)). The outcomes reported by the panel-
lists are expert opinion. The score form was designed in an 
attempt to form objective parameters based on the expert 
opinions.

To compare the external review and outcomes of the 
internal review, kappa statistics were used, as well as Fleiss 
Kappa for the interobserver agreement between the indi-
vidual panel members [5]. Kappa values of < 0 resemble 
poor agreement, 0.01–0.20 slight agreement, 0.21–0.40 fair 
agreement, 0.41–0.60 moderate agreement, 0.61–0.8 sub-
stantial agreement, and 0.81-1.00 almost perfect agreement. 
Categorical variables were described as percentages; con-
tinuous variables as means with standard deviation (SD). 
Analyses were performed using STATA for Mac, version 
17.1.

Results

A total of 95 trauma patients died after arrival at the trauma 
bay. In total, 36 severely injured patients (ISS ≥ 16) were 
selected for peer review. Overall, the mean age was 55.3 
years (± 24.5), 69.4% were male and 88.9% sustained blunt 
trauma. The mean injury severity score (ISS) was 35.3 
(± 15.3) (Table 1). Most injuries with an abbreviated injury 
scale (AIS) ranging from serious up to untreatable injuries 
(AIS 3–6) were to the head (58.3%) and chest (16.7%) 
(Table  1B). The median time from hospital arrival until 
death was 22.5  h (5.5–179.5), and 63.9% died within the 
first 72 h (Table 1).

The internal review panel judged 33 deaths as non-pre-
ventable and three as potentially preventable. The external 
review achieved consensus in 15 cases, and in a further 
eight cases, four out of five panel members reached consen-
sus (Table 2). The inter-observer agreement between panel 

ISS ≥ 16 (N = 36)
Age, mean (SD) 55,3 (± 24.5) years
Male, N (%) 25 (69.4)
Daytime, N (%) 13 (36.1)
Anticoagulation, N (%) 7 (19.4)
DOAC 3 (8.3)
TAR 3 (8.3)
Vitamin K 1 (2.8)
ED-disposition N (%)
Operation theatre 14 (38.9)
Intensive Care 14 (38.9)
Floor 6 (16.7)
Morgue 1 (2.8)
Coronary Care Unit 1 (2.8)
Surgery
Surgery within 6 h, N (%) 14 (8.9)
Surgery within 24 h, N (%) 13 (36.1)
Cause of Injury, N (%)
Accident 29 (80.6)
Assault 2 (5.6)
Self-inflicted 5 (13.9)
Mechanism of Injury, N (%)
Blunt 32 (88.9)
Penetrating 2 (5.6)
Other 2 (5.6)
Traffic accident, N (%)
Motor Vehicle Accident 2 (5.6)
Motor Cycle Crash 4 (11.1)
Bicycle 9 (25.0)
Pedestrian 2 (5.6)
Other 0 (0.0)
Fall, N (%)
< 3 m 2 (5.6)
> 3 m 14 (38.9)

Table 1  Demographics, traumatic fatalities ISS ≥ 16
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ISS ≥ 16 (N = 36)
Unknown height 0 (0.0)
Non-accidental, N (%)
Hit with object 0 (0.0)
Gun- and shot wound 2 (5.6)
Stab 0 (0.0)
Drowning 0 (0.0)
Other (explosion, fire) 0 (0.0)
Transport, N (%)
HEMS 29 (80.6)
Ambulance 5 (13.9)
GCS < 9, N (%) 28 (77.8)
Prehospital intubation, N (%) 23 (63.9)
AIS > 3, N (%)
Brain/Skull 21 (58.3)
Face 0 (0.0)
Chest 6 (16.7)
Abdomen 3 (8.3)
Spine 2 (5.6)
Pelvis 2 (5.6)
Upper extremity 0 (0.0)
Lower extremity 1 (2.8)
Soft tissue 0 (0.0)
Trauma Resuscitation Room Interventions, N (%)
TXA
CS immobilization 6 (16.7)
Splint 26 (72.2)
Pelvic Binder 1 (2.8)
Chest tube 6 (16.7)
Thoracotomy 7 (19.4)
CPR 3 (8.3)

3 (8.3)
Emergency Department, Radiology, N (%)
eFAST, positive 6 (16.7), 3 (8.3)
X-thorax 7 (19.4)
X-Pelvis 4 (11.1)
X-Spine 1 (2.8)
Total body CT-scan 34 (94.4)
Median time from hospital arrival until death (hours), median (IQR) 22.5 (5.5–179.5)
Time from hospital arrival until death, N (%)
<1 h 2 (5.6)
2–6 h 7 (19.4)
6–12 h 3 (8.3)
12–24 h 7 (19.4)
< 48 h 2 (5.6)
< 72 h 2 (5.6)
> 72 h 13 (36.1)
Obduction, N (%) 1 (2.8)

Table 1  (continued) 
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members is presented in Table 3. The overall kappa agree-
ment within the external panel was moderate for survivabil-
ity (Fleiss kappa 0.474) but low for categorical preventable 
death classification (Fleiss kappa 0.298). Most disagree-
ments were in judging whether trauma-related death was 
non-preventable or potentially preventable with care that 
could have been improved. In total, there were 83 errors 
for the potentially- and non-preventable death groups. The 
panel judged 12 errors to have occurred in the TRNPD and 
71 in the TRPPD group. Errors included system-, assess-
ment-, treatment errors, and errors in timely care. The clas-
sification regarding the type of error is presented in Table 4. 
The most frequently occurring errors in care were treatment 
errors (i.e., resuscitation with crystalloids instead of packed 
red blood cells or blood components, and interventions (i.e. 
refrain from a chest tube thoracostomy). Examples of errors 
in system regard minor trauma team activation (consist-
ing of a radiologist, nurse and surgical resident) instead of 
major trauma team activation (consisting of a radiologist, 
nurse, surgical resident, trauma surgeon, intensive care phy-
sician, anaesthesiologist and neurologist) or suboptimal pre-
hospital triage and handover. Errors in assessment include 
inadequate assignment of imaging technique and errors in 
timely care report upon unwanted delay until assessment 
and further treatment.

A subgroup analysis among the acute care physicians was 
performed, including the trauma surgeon, neurosurgeon, 
anaesthesiologist, and emergency physician. Survivability 
was moderate (Fleiss Kappa 0.498) and agreement was low 
for categorical preventable death classification.

Discussion

Trauma-related preventable death (TRPD) is one of the key-
stones in the evaluation of the quality of trauma care. Pre-
vious studies have shown a high variety of inter-observer 
agreement between panels; from disagreement up to almost 
perfect agreement [3, 7–9]. In order to increase inter-
observer agreement in panel review a validated definition 
of TRPD is required. This study assessed the inter-observer 
(dis)agreement within a multidisciplinary panel and sup-
ports the necessity of a well-described, validated definition 
of trauma-related preventable death [3].

Agreement on survivability was moderate within the 
external panel. This is in line with previous literature on 
inter-observer agreement in panel review [3, 10, 11]. Unfor-
tunately, the agreement on categorical preventable death 
classification was low, in 42% of the cases all 5 jury mem-
bers agreed. It is noteworthy that consensus was reached 
only in cases judged as non-preventable death. In an addi-
tional eight cases, four out of five panel members reached 

Table 2  Preventability agreement between external reviewers per case 
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Despite the improvement of process-related outcomes 
through the implementation of an in-house attending trauma 
surgeon and CT scanner in the trauma bay, errors in timely 
care, assessment, and treatment are not uncommon. This is 
most likely due to the severity of the patient’s injuries [13, 
14]. Moreover, by identifying errors in care, by (external) 
panel review, awareness is raised for the process-related 
outcomes and identification of the impact of the scored 
errors on quality of care and their relation to mortality.

In addition, the trauma severity prediction algorithm 
used in this study is the injury severity score. Even though, 
the ISS is a valid trauma algorithm used worldwide, it lacks 
clinically relevant outcomes [15, 16]. Prehospital time until 
medical care and treatment, and time until arrival at the 
hospital are also of great importance [10, 17]. Therefore, it 
may be suggested that for the assessment of trauma sever-
ity, delay in timely care and treatment should be included. 
It may also be suggested to include patient characteristics 
such as vulnerability due to age (fragility), comorbidities 
and medication [18, 19].

Some limitations should be noted. In this retrospective 
chart review, information on prehospital findings was miss-
ing, such as time variables. However, HEMS involvement 
was reported, and in case of great abnormality, key time 
variables were reported in the charts and included in the 
case descriptions. Furthermore, the study was designed to 
evaluate the cases on trauma-related (potentially) prevent-
able and non-preventable death. During the panel review, 

consensus, the majority of the disagreements were due to 
differences in judgment on TRPD and TRPPD. As patient 
viability is assessed on different aspects by physicians (e.g., 
based on vital parameters, additional imaging, and response 
to resuscitation), this might be explained by the multidisci-
plinary character of the composed expert panel. Nonethe-
less, current literature reports benefit of a multidisciplinary 
panel, such as a more complete perspective on aspects of 
care and data evaluation [12]. Therefore, it is important to 
improve interdisciplinary agreement. A carefully composed 
panel that is willing, committed, and available to attend 
panel reviews can achieve high levels of agreement [12]. To 
improve agreement on a categorical preventable death clas-
sification, it is suggested to perform a Delphi study to reach 
consensus on the definition of TRPD. This is an important 
step in order to establish a widely supported and usable clas-
sification of preventable death.

Preventable death panel review is important to assess 
errors in care, thereby, increasing transparency and improv-
ing quality in trauma care. In this study, the most frequently 
scored errors were errors in treatment (46%) and timely 
care (24%). The majority of the errors (86%) occurred in 
the TRPPD group. Due to the severity and complexity of 
the injuries, it is difficult to evaluate the errors in care with 
regard to the injured body region. Errors in treatment were 
most often due to suboptimal resuscitation, i.e. crystalloids 
instead of blood products, small volume, and inadequate 
ventilation.

Table 3  Preventability agreement between external reviewers (Kappa) [4]
Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 Internal Panel

Panel 1 - 0.415 0.148 0.121 0.415 0.270
Panel 2 0.415 - 0.362 0.163 0.270 0.625
Panel 3 0.148 0.362 - 0.306 0.296 0.124
Panel 4 0.121 0.163 0.306 - 0.561 0.131
Panel 5 0.415 0.270 0.296 0.561 - 0.250
Below 0.0 – Poor; 0.00–0.20 – Slight; 0.21–0.40 – Fair; 0.41–0.60 – Moderate; 0.61–0.80 – Substantial; 0.81–1.00 – Almost perfect

Table 4  Classification of errors in care: (A) Reported errors in care per expert. (B) Reported errors in care per category of TRPD
Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 Total

System error 2 1 1 0 5 9
Error in timely care 6 2 2 1 9 20
Assessment error 2 2 0 4 8 16
Treatment error 10 3 1 9 15 38
Total number of reported errors per expert 20 8 4 14 37 83
Total number of cases with reported errors per expert 11 5 3 10 21 50

TRPD TRPPD TRNPD
System error 0 1 8
Error in timely care 0 2 18
Assessment error 0 2 14
Treatment error 0 7 31
Total 0 12 71
(TRPD: trauma-related preventable death, TRPPD: trauma-related potentially preventable death, TRNPD: trauma-related non preventable 
death)
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