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absTracT  
Since 2003, a triage guideline is used in the trauma region North - West Netherlands, based 

on the guidelines of the American College of Surgeons and on the facilities of the different 

hospitals in the region. The aim of this strategy is to treat ‘the right patient at the right place’, 

with the intention to use the available capacities and medical facilities optimally. Overtriage can 

be described as the mobilization and use of medical resources in a trauma centre for patients 

without significant injury. This leads to unnecessary load and high costs for the hospitals where 

these patients are send to. This prospective study was designed in order to assess the overtriage 

rate in the VU University Medical Centre in Amsterdam.   

One hundred and twenty eight trauma patients were seen in the trauma resuscitating 

room of the VU University Medical Centre in a period of two months. Sixty-nine patients 

were admitted to the hospital of whom 21 in the intensive care unit. Fourteen patients had an 

emergency operation. Forty-five of the 128 patients were discharged after being treated on the 

ED. More than 50% of them had experienced a high energy trauma (HET). Only 22 of the 128 

patients (17%) were correctly triaged and presented in our hospital.  
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inTroducTion
In 1999, ten Dutch hospitals were designated as level I trauma centers, in order to realize 

a national network for trauma care. In the trauma region of the North – West of the 

Netherlands, the hospitals were divided into three different levels, according to their 

capacities and facilities.

A level III hospital has the basic supplies to provide care to trauma patients with simple 

injuries. A level II hospital can provide care to patients with severe monofocal trauma without 

neurological injuries.  A level I hospital (trauma centre), has the expertise and facilities for the 

assessment and treatment of severely injured patients including neurosurgical facilities for 

patients with traumatic brain injury. The aim of this division is providing the optimal care to 

each trauma patient: this means that severely injured patients are transported to a level I or II 

hospital and less severely injured patients are treated in a level III hospital.

For this reason it is of big importance to triage each trauma patient correctly and to decide 

which hospital will provide proper care. In order to reach this goal, a prehospital triage model 

was designed in the trauma region North – West Netherlands (figure 1) which is used since 

2003. In order to assess the quality of handling this model, a prospective study was conducted 

in the VU University Medical Centre, a level I trauma centre in Amsterdam, The Netherlands.

PaTienTs and meThods
All trauma patients who were presented at the trauma resuscitating room of the VU University 

Medical Centre by EMS and / or HEMS within a period of two months were included for this 

study. We collected data concerning prehospital triage, mechanism of injury, type of injuries, 

trauma scores (Glasgow Coma Scale and Revised Trauma Score) at the scene of the accident 

and the diagnose of the EMS and / or HEMS personnel.  Concerning the mechanism of injury 

we used the criteria of the Dutch Association of Traumatology, based on the definitions of the 

American College of Surgeons (table 1). 

Inhospital data concerning trauma scores (Glasgow Coma Scale and Revised Trauma 
Score) measured during admission, the diagnosis provided by the physicians of the 
hospital trauma team, the treatment during admission and the calculated Injury Severity 
Score (ISS). Afterwards we analyzed which patients were correctly triaged and transported 

Table 1. Criteria High Energy Trauma (HET)

Victim launched from vehicle 

Accident with fatal victims

Extrication   >20 min

Fall from great height

Entrapment

Motor vehicle rollover

Accident with high speed  > 65 km / h

Motor vehicle vs. pedestrian / bicycle  > 10 km / h

Motorcycle accident  > 35 km / h or person launched from motorcycle

Accident with bus / train / ship / airplane
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to our hospital. Data-analysis was performed with the SPSS software package (SPSS 17.0 for 

Windows; SPSS, Chicago, IL, USA).

resulTs
Of the 128 patients who were transported to the trauma resuscitating room of the VU University 

Medical Centre 87 were men and 41 were female with a mean age of 36 years. One hundred and 

twenty patients sustained blunt injuries. Two sustained penetrating injury and three burning injuries. 

Three patients were drowned. Most common mechanism of injury was a fall from more than three 

meters high (30%), followed by a motor-vehicle accident with high speed (25%) (Table 2).

Based on the criteria, as described in the regional triage model (figure 1), patients were 

divided in three groups:

In group 1 (17%) 22 patients sustained severe head injury (GCS≤8) and / or met prehospital 

criteria for transportation to a level 1 traumacentre, in group 2 (59%) 75 patients had a high 

energy accidents (HET) and in group 3 (24%) 31 patients had a maximum trauma score and did 

not meet HET criteria (table 3).

Table 2. Mechanism of injury in patients with High Energy Trauma (n=72).

mechanism of injury Patients (n=72) %

Fall from height ( > 3 m) 22 30%

Accident with car > 65 km / h 18 25%

Accident with pedestrian / bicycle / scooter > 10 km / h 18 25%

Accident with motorcycle > 35 km / h 6 8%

Accident with entrapment 4 6%

Accident with bus / ship / airplane 4 6%

Table 3. Trauma patients (n=128) divided according to the regional triage model

categories group 1 (n=22) group 2 (n=75) group 3 (n=31)

Mortality - - -

Emergency operation 7 7 -

ICU admission 9 10 2

Ward admission 6 29 13

Discharged from the ED - 29 16

diagnosis

Cerebral Contusion 8 12 2

Internal Bleeding 5 - -

Facial fracture 3 11 1

Spinal / Pelvic fracture 2 8 4

Extremity fracture 3 29 -

Cerebral Concussion 3 17 9

Soft tissue contusion - 20 13

No Injury - 9 4

Other 5 5 4
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Seventeen percent of all patients needed airway management / ventilation. It concerned 

16 patients who were intubated at the scene of the accident by the HEMS physician (12 based 

on severe head 

injury, two after drowning, one due to inhalation injury and one patient who sustained 

penetrating injuries of the chest). Six patients were intubated after arrival at the ED.

In total, 83 patients were admitted at the hospital of which 21 at the Intensive Care Unit. After 

primary assessment in the trauma resuscitating room, 14 patients underwent an emergency 

operation. The mean ISS of this group (n=83) was 13 (range 0 – 54). The remaining 45 patients 

were discharged after treatment at the ED. The mean ISS of this group was 2,5 (range 0-5) (table 

4 and figure 2). 

Forty three of the 45 patients who were discharged after treatment at the ED had a 

maximum GCS, two had a GCS of 14 and all had a maximum RTS. Table 5 depicts the prehospital 
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Figure 1. Prehospital triage model trauma region North - West Netherlands 
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figure 1. Prehospital triage model trauma region North - West Netherlands
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diagnoses of these patients. Most common inhospital diagnoses were skin lacerations and 

cerebral concussion. In 11 patients no injuries were found (ISS=0) (table 6). 

Table 4. Destination after ED treatment and the ISS

Patients (n=128) % iss

Emergency operation 14 12% 21 (range 8-54)

ICU admission 21 16% 17 (range 4-34)

Ward admission 48 38% 9 (range 0-30)

Discharged after treatment 45 34% 2.5 (range 0-5)
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Figure 2. Destination after ED admission 
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figure 2. Destination after ED admission

Table 5. Diagnosis at the scene of the accident of trauma patients discharged after ED treatment

diagnosis at the scene Patients (n=45) %

HET 27 61%

Cerebral concussion 4 9%

Internal bleeding 2 3%

Fracture 4 9%

Spinal injury 3 7%

Cerebral contusion 4 9%

Other 1 2%

Table 6. Diagnosis in the ED of trauma patients discharged after ED treatment

diagnosis in the ed Patients (n=45) %

Cerebral concussion 14 31%

Fracture 6 14%

Skin wounds 14 31%

No Injury 11 24%
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discussion
According to the guidelines in our hospital, all trauma patients who are preannounced by the 

EMS dispatch centre as being (possibly) severely injured, are assessed in the trauma resuscitating 

room by an internal trauma team. A trauma team in which the following disciplines participate: 

surgery, anesthesiology, radiology, ED and radiology nursing. Radiological examinations 

including FAST of the abdomen and blood tests are routinely performed. 

It is clear that unnecessary use of resources for the assessment of trauma patients causes 

avoidable high costs.1,2,3 

In this study it is remarkable that almost one in each three patients is discharged after 

treatment in the trauma resuscitating room of our level 1 trauma centre.

 The results of this study showed that only 22 of the 128 patients (17%) met the prehospital 

criteria for transportation to a level 1 traumacentre. The remaining 106 patients could safely 

have been transported to a level 2 or 3 hospital for assessment and further treatment. Even if 

other criteria (i.e. emergency intervention within six hours, ICU admission within 24 hours) 11,12 

were used, this study shows that only 21% of all patients were appropriately transported to our 

hospital. 

Since the designation of the national trauma network, adequate triage in prehospital care 

is of big importance.4,5 The aim of this is to transport the right patient to the right hospital 

for appropriate care. Important for correct triage are the GCS and RTS, some clinical criteria 

and the mechanism of injury.6 In order to avoid undertriage, the triage model is designed in a 

way that overtriage is relatively high. According to the guidelines of the American College of 

Surgeons an overtriage of 50% is acceptable in a trauma system. In this study the overtriage 

level is 83%, which is considerable.

Concerning high levels of overtriage, several causes for this phenomenon and suggestions 

for decreasing it without loss of quality of care can be found in the literature.3,7,8,9 One of the 

causes is the use of the mechanism of injury as a single triage criterion. By using anatomical and 

physiological parameters, a considerable decrease of overtriage can be seen.10  

Trauma patients with maximum trauma scores and without showing any clinical 

abnormalities can be safely transported and treated in a level 2 hospital even after a high energy 

accident. However we need to be careful with particular patient groups, in which trauma scores 

are less sensitive, i.e. in geriatric patients.8,13 

Good cooperation and frequent evaluation between the several disciplines in early trauma 

care is of big importance in order to avoid unnecessary loading of hospitals and to guarantee 

good quality of care for the injured patients. Beside this, secondary triage in the ED can be used 

as an addition to the prehospital triage, in order to downgrade the inhospital trauma team.1,14

conclusion
Incorrect handling of the prehospital triage model leads to unnecessary transportation of 

trauma patients to our level 1 trauma centre. As in the literature, this study showed that the 

mechanism of injury as a single triage criterion causes overtriage. Patients with a maximum GCS 

and RTS and without any clinical abnormalities can be safely transported to a level 2 hospital 

for further evaluation and treatment. By correctly handling the prehospital triage model, the 

overtriage in our hospital will reduce.
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