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 FOREWORD 
 

Belgium, as is well known, is a ‘dense’ country: dense population, dense motorway network, dense traffic, etc., 
and also having a dense hospital network. Moreover, in the event of an accident, the time necessary to transport 
a casualty to the nearest hospital is remarkably short, on the order of ten minutes, while international standards 
generally recommend that 45 minutes not be exceeded. Can we be sure that everything is under control? 

Let’s be clear, we are not speaking here of disaster situations, which our emergency services dealt with 
remarkably well during the tragic events of March 2016. We are speaking of the approximately 3000 deaths 
annually that plunge into mourning our roads, our worksites, our homes and our recreational areas on a daily 
basis.  

A look beyond our borders teaches us that traumatology today is no longer the prerogative of an isolated hospital, 
however well-equipped it may be. In countries where the mortality statistics after a major trauma are low, victims 
are treated by highly qualified and smoothly functioning teams in highly specialised centres operating within 
integrated and structured geographical networks.  

So here we are again at the heart of the dilemma – raised so many times by the KCE – between excellence and 
proximity. We have so many very well-equipped hospitals; it would be easy to multiply the number of ‘Major 
Trauma Centres’. But this would amount to diluting the essential experience, which would rapidly become 
counterproductive both in terms of chances of survival of the victims and in economic terms for society. In this 
report we have set up several benchmarks to delimit the ‘scope of the reasonable’ and avoid measures that are 
too ‘traumatising’. 

So let us look at the positive side of things; we already have all the ingredients for putting in place an efficient 
system for treating major trauma. The issue is to distribute and coordinate them judiciously. This has been 
confirmed for us by the numerous field experts – Belgian and foreign – who have supported us in our work, and 
whom we warmly thank here.  

The reform of the hospital landscape underway gives us a unique opportunity to go beyond the standard rivalries 
between hospitals to build efficient supraregional collaborations under the leadership of some reference centres. 
This appears to be the best solution for wresting additional lives from the statistics.  

 

 
Christian LÉONARD 

Deputy general director 

Raf MERTENS 

General director 
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1 INTRODUCTION 
Major trauma: a common cause of mortality and morbidity 
Major Trauma is a serious public health problem and is worldwide one of the 
leading causes of deaths and a significant cause of short- and long-term 
morbidity.1-4  

Several definitions are used to identify major trauma patients 
Internationally there is not one single definition for major trauma but 
recurrent themes in definitions are that the injuries are multiple and serious 
and that they could result in permanent disability or death. Injuries might 
include serious head injuries, falls, severe gunshot or stab wounds or road 
traffic accidents. Some definitions of major trauma focus only on life-
threatening injuries while others also include life-changing injuries (injuries 
that result in permanent disability).  

In the scientific literature a number of tools have been developed to score 
injuries and assess physiological derangement. The Injury Severity Score 
(ISS) is the most omnipresent summary score derived from Abbreviated 
Injury Scale (AIS) data. The ISS takes values from 0 until 75. The most 
commonly used threshold to classify patients as ‘major trauma’ is an ISS 
above fifteen.5, 6 However, other thresholds are also used (e.g. ISS above 
12 in Canada7 and Australia8; ISS equal or higher to nine in England9 and 
ISS equal or higher to 20 in Switzerland10).  

The different thresholds are linked to different versions of the Abbreviated 
Injury Scale (AIS)5, 11 as well as to the choice to define a major trauma as 
life-threatening or a life-changing event. Whatever the reason is behind the 
selected threshold, it impacts the number of patients that is classified as 
‘major trauma’ and the estimation of resources required to care for them.  

International focus on trauma network development  
Internationally, trauma networks (or systems) are the dominant way to 
organise the care for patients with a major trauma. This was pioneered in 
the USA but is now also widely implemented in Europe (e.g. England, the 
Netherlands, Germany, Norway), Australia and beyond.7-9, 12-22  

These systems or networks are typically geographically organised with 
major trauma centres as focal nodes. Major trauma centres are hospitals 
that specialise in, and are designated for, the treatment of the major trauma 
patients. They see such patients with sufficient frequency to gain expertise 
in their management. In addition they have a central role in providing support 
to other centres and monitor their performance. Other European countries 
that are preparing a similar reform of trauma care include Switzerland, 
Scotland, Wales and Ireland.23-26 

The trauma pathway: from pre-hospital care to rehabilitation 
The organisation of trauma care involves the entire care pathway: pre-
hospital care, initial and ongoing acute care, and rehabilitation. A typical 
characteristic of organisational models that target the entire trauma care 
pathway is that care is not organised via stand-alone institutions but via 
trauma care networks, often addressed as ‘Inclusive Trauma Systems’.7, 15, 

18, 27, 28 The crux of a trauma system is getting the patient to the right place 
at the right time for the right care:  

 In the pre-hospital care setting the severity of the injury should be 
identified as early as possible to enable the transportation of the major 
trauma patient to a specialised care setting. The pre-hospital care 
entails the response to the emergency call, the care on the scene, 
triage, and transfer to a hospital. 

 In the initial acute trauma care and surgery phase, patients are admitted 
to the hospital via the emergency department and undergo an initial 
assessment and acute stabilisation of physiology and injuries. This 
phase also includes immediate diagnostic testing (e.g. computed 
tomography facility scanning immediately after arriving at the hospital 
and stabilisation) and immediate trauma care (e.g. urgent surgical 
interventions).  

 The ongoing acute care and reconstruction phase starts immediately 
after any resuscitation and urgent surgery and continues until discharge 
from the acute setting. 

 The rehabilitation phase includes therapies aiming to restore patients to 
optimal mobility, independence and employment following injury.  
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One of the improvements major trauma networks aim for, is to minimize 
variance from an accepted standard of care throughout the entire care 
pathway via standardisation of care processes for the entire territory (or at 
least for the geographical area that is covered by a particular trauma 
network).  

Major trauma care in Belgium: lack of data and uniform approach for 
the territory 
In Belgium, there is neither a formal ‘trauma system’ for the territory nor an 
official adopted definition for a ‘major trauma patient1’’ in hospital settings. 
In pre-hospital settings, a severe trauma (‘Trauma sévère/ ‘Ernstig trauma’) 
can be registered/flagged as one out of eight pathologies and conditions 
(severe trauma, cardiac arrest, respiratory distress, acute coronary 
syndrome, stroke, intoxication, suicide and other) included in the Mobile 
intensive care unit (SMUR – MUG) registry. The flag is ticked by the EMS 
team according to their clinical experience. However, the instructions 
included in the SMUR – MUG manual mention that a severe trauma occurs 
when the patient has a Revised Trauma Score (RTS) of less or equal to five 
and whose International Classification of Diseases (ICD) code is between 
800 et 959.9.  

Rainer et al. (2003)35 state that the perfect trauma system does not exist, 
but that it may be better to have a system rather than no system at all.  

                                                      
1  In this document we will use ‘severely injured patient’ or ‘major trauma patient’ 

for victims of a serious injury that can result in permanent disability or death. 

2 OBJECTIVE OF THE REPORT 
The current study provides a second analysis of the organisation of 
emergency departments36, this time with a focus on major trauma. The 
previous Ministerial Cabinet (Laurette Onkelinkx) along with scientific 
organisations working in the field of trauma (Belgian society of emergency 
and disaster medicine (BeSEDiM), Belgian Trauma Society (BTS), Belgian 
Orthopaedic Trauma Association (BOTA) and Trauma Task Force (TTF)) 
asked the KCE to conduct this study. The research questions addressed 
were: 

 How is the care for major trauma patients organised in Belgium? 

 What is the organisational framework of MTCs in European countries 
and what lessons can be learned from their implementation process? 

 What is the evidence about the effectiveness of a major trauma centre 
(MTC) on mortality (up to 30 days after discharge), length of hospital 
stay and length of ICU stay? 

Concentration of specialised trauma care in reference centres: part of 
the larger reform of the hospital landscape 
The re-organisation of trauma care is also relevant in light of the larger 
reform of the Belgian hospital sector. The Action Plan for the reform of the 
hospital landscape (April 2015)37 from Maggie De Block, Minister of Social 
Affairs and Public Health, stipulates that hospitals have to become part of 
larger partnerships, in which they will need to join forces to better coordinate 
patient care and to efficiently distribute tasks. The basic principles in the 
Action Plan were operationalised in a vision statement in October 201638 
(see Box 1). In the Plan, the Minister states that the healthcare landscape 
will have 25 loco-regional networks where hospitals will collaborate for loco-
regional care assignments in order to rationalise the care supply (e.g. by 
merging maternity services with low activity rates). Emergency departments 
will also be rationalised and their link with primary care services optimised. 
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Supraregional collaborations will be implemented to provide highly 
specialised care (‘supraregional care assignments’) that will not be available 
in all loco-regional networks but only in a limited number of hospitals 
‘reference points’ (e.g. for the treatment of rare cancers). 

Box 1 – Vision statement of Minister De Block38  

 The healthcare landscape consists of 25 loco-regional clinical hospital 
networks, covering catchment areas of about 400 000 to 500 000 
inhabitants (or potential patients).  

 The partners in the loco-regional network are hospitals (not hospital 
functions, departments, care programmes, etc.). 

 Each loco-regional network provides general and specialised care 
assignments. General care assignments can be provided in each 
hospital of the loco-regional network while specialised care assignments 
are provided in a limited number of hospitals of the loco-regional 
network.  

 Care assignments that are not provided in each loco-regional network 
are called ‘supraregional care assignments’. The latter can be 
categorised into reference assignments (that can be provided by 
university and non-university hospitals) and university assignments (that 
are only provided by some university hospitals). 

 The partners in such a ‘supraregional collaboration’ are the loco-
regional networks and the hospital providing the care assignment at the 
supraregional level (‘reference point’). 

 In addition to the creation of clinical hospital networks, programming of 
services is considered as an instrument to rationalise the care supply. A 
new procedure for programming (evidence-based, transparent, evolving 
and proactive) will be implemented. 

Specialised trauma care is one of the examples of a supraregional care 
assignment that is to be assigned to a limited number of hospitals or 
‘reference points’ (in casu major trauma centres). Major trauma centres will 
be the focal node of the supraregional collaboration. 

3 METHODS  
This short report focuses on the main messages drawn from the scientific 
research. For interested readers, detailed methods along with exhaustive 
results are available in the scientific report. A summary of the methods used 
is presented hereafter: 

Chapter 1 of the scientific report includes a description of the framework for 
‘urgent medical care’ in Belgium and an analysis of the degree of dispersion 
of care for ‘major trauma’ patients. For this analysis, we used two different 
databases with for each database a specific selection of ‘major trauma’ 
patients:  

 The Mobile Intensive Care unit (MICU) (‘Service Mobile d’Urgence’ 
(SMUR) – ‘Mobiele Urgentie Groep’ (MUG)) database includes data on 
the pre-hospital setting since data about interventions of the mobile 
intensive care units are registered. We used the variable including a 
‘severe trauma’ as one pathology or condition;  

 The Minimum Hospital Discharge (MHD) (‘Résumé Hospitalier 
Mimum’ (RHM) – ‘Minimale Ziekenhuis Gegevens’ (MZG)) database 
includes data about the in-hospital setting. We restricted the analysis to 
in-patient stays for multiple significant trauma (Major Diagnostic 
Category (MDC) = 25). This choice was made in order to 
unambiguously identify patients with severe trauma, with the knowledge 
that this only concerns a subgroup of major trauma patients.  

The combination of these two databases gives an overview of trauma care 
in the pre-hospital and in-hospital setting.  
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Chapter 2 of the scientific report includes an in-depth analysis of the 
organization of trauma care in three neighbouring countries: England, The 
Netherlands and Germany. The three countries were selected because: 

 Recognised or accredited major trauma centres were operational for at 
least 2 years and reports and evaluations on the centres activities were 
available; 

 Minimum requirements for recognition/accreditation of major trauma 
centres were available; 

 An accreditation process was piloted at national level and a national 
trauma registry was set up. The accreditation process is performed by 
an independent evaluator. 

Information for other European and non-European countries on the main 
characteristics of the networks was gathered in order to have a larger 
perspective on the organisation of trauma care in developed countries.  

Chapter 3 of the scientific report includes the evaluation of the evidence on 
the effectiveness of a major trauma centre (MTC) on mortality (up to 30 days 
after discharge), length of hospital stay and length of ICU stay. Information 
was obtained via a systematic review of the literature for primary studies 
published since 2012. The results of the recent literature were compared 
with those published in other earlier relevant systematic reviews.  

4 CARE FOR MAJOR TRAUMA PATIENTS 
IN BELGIUM 

In this section we provide a description of: 
 the organisation of the ‘Urgent Medical Care’ services (‘Aide médicale 

urgente’ – ‘Dringende Geneeskundige Hulpverlening’) and the transport 
rules of medical emergencies; 

 the degree of dispersion of ‘major trauma’ patients across Belgian 
hospitals.  

For a detailed analysis of the Belgian situation, we refer the interested 
reader to first chapter of the scientific report.  
4.1 The organization of ‘Urgent Medical Care’ services 
The Law of 8 July 196439 dictates the main principles for the organisation of 
‘Urgent Medical Care’ (‘Aide médicale urgente’ – ‘Dringende 
Geneeskundige Hulpverlening’) in Belgium. The principles include to 
ensure: 
 the immediate provision of help; 
 the transport of the patient to an adequate hospital; 
 the reception of the patient at an adequate hospital. 
The Urgent Medical Care’ encompasses pre-hospital emergency medical 
services, hospitals and advisory and consultative bodies: 
 Dispatch centres ('centres d’appel unifiés’ – ‘eenvormige oproepcentra’) 

where 'medical calls' are handled by non-clinical staff based on an initial 
standardized inquiry and a standardized ‘process book’;  

 Emergency medical services are organised in a two-tier system (see 
Table 1) including ambulances (‘112 ambulances) and mobile Intensive 
Care Units (MICU) (‘Service Mobile d’Urgence’ (SMUR) – ‘Mobiele 
Urgentie Groep’ (MUG). In addition, pilot initiatives projects for 
helicopter emergency medical services (HEMS) (‘Services Médicaux 
d'Urgence Héliportés’ (SMUH) – ‘Medische Urgentie Groepen per 
Helikopter’ (MUGH)) and for paramedical intervention teams (PITs) are 
also involved in pre-hospital care in Belgium; 

 Hospital; 
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 The Commission for urgent medical help (COAMU – CoDGH); 

 The Advisory and Consultative body for Emergency Medical Relief 
(‘Conseil national des secours médicaux d’urgence’ – ‘Nationale raad 
voor dringende geneeskundige hulpverlening’) and 

 Strategic partners that can intervene in the case of a mass casualty 
incident. 

4.1.1 Availability and organisation of emergency medical services  

Differences between EMS services 
The MICU team (an emergency physician specialised in emergency care 
and a nurse specialised emergency and intensive-care medicine) can 
provide all necessary medical and nursing care at the scene of the accident 
and provide supervision during the transport to the hospital.40  
The MICU teams are a hospital function which is programmed based on the 
number of inhabitants (i.e. 140 000 inhabitants per MICU).41 The MICU must 
be linked to a hospital with a specialised emergency department (see 
section 0). In case the intervention zone of a MICU includes more than one 
hospital with a specialised ED, agreements between hospitals about MICU 
have to be made (via so-called ‘hospital associations’).40 In 2015, 84 out of 
102 acute hospitals had a MICU function.  
The PIT team (including a driver and a nurse specialised in emergency and 
intensive-care medicine) can intervene when the presence of a medical 
doctor is not required or to provide first aid assistance whenever the MICU 
is not available. The federal government started to finance PITs at the end 
of 2006 as pilot projects in order to increase the coverage of the Belgian 
territory with medically trained transport services. In 2014, 12 active PITs 
received a temporary ‘pilot project’ funding.42 

There are also two pilot projects for helicopter emergency medical 
services (HEMS), staffed in a similar way as the MICU. They are located in 
Bruges and Bra-sur-Lienne. This type of transport can be used when it is 
required to43:  
 send, in the shortest delay possible, a doctor to the accident scene; or 
 to transport a patient more rapidly to the hospital. 
Ambulances are staffed by ‘2 rescuer – ambulance drivers’ and receive a 
certification from the Federal Public Service (FPS) Health, Food Chain 
Safety and Environment2 and must follow a basic training of a minimum of 
160 hours. They participate in the transport of urgent medical transport for 
ill or injured persons to a specified hospital as is indicated by the dispatcher.  
Choice of EMS transferred to the accident scene  
After receiving an emergency call, the medical dispatcher assesses the 
patient’s vital functions and decides which type of emergency medical 
services will be sent out as follows: 
 severe to very severe situation – an apparent life-threatening situation: 

112 ambulance and mobile intensive care units (SMUR – MUG);  
 moderate to severe situation – a potential life-threatening situation: 

Paramedical Intervention Team (PIT) or when the MICU is not available 
(already deployed elsewhere). In the case where the PIT is not available 
(limited number of PITs) most often the dispatcher will upscale the 
severity and send a MICU; 

 minor but urgent situation: 112 ambulance.  
 If the most appropriate type of transport is not available within a 

reasonable timeframe, the dispatcher may sent the transport type that 
is available. It is estimated an EMS service can arrive within a 15 minute 
delay in more than 90% of the Belgian territory emergency care 
transport.42  

                                                      
2  Service public fédéral (SPF) Santé publique, Sécurité de la Chaîne 

alimentaire et Environnement – Overheidsdienst (FOD) Volksgezondheid, 
Veiligheid van de Voedselketen en Leefmilieu) 
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Table 1 – Description of emergency medical services in Belgium used for urgent medical help  
 Mobile intensive care units (MICU)40  Paramedic intervention teams PIT44 Ambulance45, 46 
Responsibility of organisation  Hospitals or an association of hospitals 

 Linked with a specialised emergency 
department 

 Hospitals or an association of hospitals 
 Linked with a specialised emergency 

department 

 Public entities (hospitals, fire brigades); or  
 Private entities having concluded an 

agreement with the Federal Public Service 
(FPS) Health, Food Chain Safety and 
Environment (private enterprises, Red 
Cross) 

Mission  Transport medical staff and equipment 
to the accident scene on a 24 hour 
basis 

 Intermediate position between 
ambulance and MICU service on a 24 
hour basis. 

 Transport ill or injured patients to a 
specialised ED on a 24 hour basis  

Staffing   At least one medical doctor and a 
nurse 

 At least a rescuer – ambulance driver 
and a nurse 

 At least 2 rescuers – ambulance driver  

Education of the staff  The medical doctor has to be a medical 
specialist or a specialist in training in 
emergency medicine or equivalent  

 The nurse has a diploma in emergency 
and intensive-care medicine or at least 
5 years of experience in an ED 

 The rescuer – ambulance driver has a 
basic training of a minimum of 160 
hours provided at a recognised 
emergency medical training centre47 

 The nurse has a diploma in emergency 
and intensive-care medicine 

 Basic training of a minimum of 160 hours 
provided at a recognised emergency 
medical training centre47 

Location  Hospitals with a specialised emergency 
department 

 Hospitals with a specialised emergency 
department 

 Fire brigades 
 Police stations 
 Hospitals 

Activity and accessibility  Provision of advanced care  Provision of intermediate care 
 They could be supported by a medical 

doctor via a secure radio connection 

 Provision of basic care. 

Funding  Budget of Final Means (BFM) on the 
part B4 that includes pilot projects or 
legal obligations (e.g. data 
registration)48 

 Federal subsidies are dedicated to the 
implementation of PIT services 49 

 Federal subsidies are dedicated to 
ambulance services50 
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4.1.2 The acute hospital care landscape in Belgium 

Two types of emergency departments  
In Belgium, acute hospitals can have specialised and non-specialised 
emergency departments (ED). Specialised emergency departments 
should be able to ‘secure, stabilize and restore the vital functions’ and are 
‘responsible for the care of anyone who presents himself or is brought to the 
service with a health condition that can or may require immediate care’.36, 27 

, 51 This role includes: intake; first aid and, if required, the resuscitation, 
stabilization and restoration of vital functions; first diagnostic and therapeutic 
guidance/orientation; if required, a first observation period (less than 24 
hours) with the aim of the diagnostic work-up and therapeutic guidance; 
required actions to preserve the continuity of care to patients whether they 
are admitted to the hospital or not.36, 51 Besides other recognition standards 
(e.g. architecture) it is stipulated that a 24/7 hour service must be provided 
by at least two nurses (with at least one nurse with a ‘special title in intensive 
and emergency care’ or equivalent) and one physician.36, 51 

Acute hospitals without a ‘specialised ED’ are obliged to have a non-
specialised ED that is capable to deal with the first care52 and treatment of 
patients with an acute pathology. The recognition standards for non-
specialised EDs are light compared to these of specialised EDs (e.g. nursing 
staff is not required to have a special title in emergency and intensive care; 
one nurse instead of two; medical 24/7 service provided by physician on call 
for the entire hospital).36 For a critical analysis of the supply and role of 
emergency departments, we refer the interested reader to the KCE report 
263.36  

Vast majority of acute hospital sites have specialised emergency 
departments  
Most acute hospitals have a specialised emergency department (101 on the 
102 acute hospitals). In 2015, 102 acute hospitals encompassing 199 
different sites (with one closing in June 2015) covered the territory. This 
results in 1.77 hospital sites per 100 000 habitants with an emergency 
department, which is high in the international context.36 There were 131 
hospital sites with a specialised emergency department (ED). From these 
131 sites, 69 (53%) had a MICU linked directly to their site and 30 (23%) 
sites work in collaboration with a MICU from another site. Thirty-two (24%) 
hospital sites with a specialised ED do not have a MICU function (see Figure 
1). 

It is well documented that Belgian acute hospitals have a large capacity and 
that most hospitals provide the broadest possible number of services with 
the latest technological innovations, resulting in a wide diffusion of 
technologies and heavy equipment.53 In theory, the infrastructure and 
medical equipment to provide care for major trauma patients is available. 
Yet, as described in a previous KCE report36, this dense hospital landscape 
and more particularly the high density of emergency departments have an 
important downside. It results in a dispersion of budgets (i.e. to provide 24/7 
availability) and expertise.  
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Figure 1 – Number of hospital’s sites and number of beds by site of acute hospitals (2015) 

 
 

Source: Federal Public Service (FPS) Health, Food Chain Safety and Environment: Mobile Intensive Care Units (MICU) data 2015. Note: ED stands for Emergency department; 
MICU stands for Mobile Intensive Care Unit. In very densely served areas, some drawings (round, triangles, squares) overlap and are not all visible. In June 2015 one out of the 
199 hospital sites closed. 
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4.1.3 Pre-hospital standards: refer patients to the closest and 
most adequate hospital 

As a general rule, the Royal Decree of 2 April 1965 on the organisation 
modalities for Urgent Medical Care54 mandates that emergency medical 
services (EMS) transport the victim to the nearest hospital with a 
specialised emergency department (ED). However, under specific 
circumstances (see Box 2) the patient may be referred on to closest and 
most adequate hospital’s site. 

The Commission for urgent medical care of each province establishes a list 
of hospital specificities and protocols that are used by the dispatcher 
centres.55 Based on these lists, the dispatcher can inform the emergency 
medical team about the location of the closest and most adequate hospital’s 
site.56  

Although available in each province, the criteria are not standardised, which 
can be a potential barrier when a national trauma system is envisaged. In 
addition, triage protocols, based on the mechanism of injury and 
physiological and anatomical parameters have not been established by the 
Commissions for urgent medical help.56 

Box 2 – What happens in case of an emergency?  

1 – The European emergency number ‘112’ is called; 

2 – The emergency medical dispatchers handle 'medical calls' based 
on an initial standardised inquiry and a standardised ‘process book’. 
The process book includes 40 specific protocols for the most common 
emergency situations (e.g. traffic accidents, falls from heights or head 
trauma) and helps the dispatcher to make a decision in terms of the means 
and medical personnel that need to be dispatched to the emergency scene.  

3 – The ‘emergency level’ is established and the dispatcher decides 
which type of emergency medical services will be sent out: 

 

 

 

 from severe to very severe situation – an apparent life-threatening 
situation: 112 ambulance and mobile intensive care units  

 from moderate to severe situation – a potential life-threatening 
situation: Paramedical Intervention Team (PIT); 

 minor but urgent situation: 112 ambulance.  

4 – The emergency medical dispatcher verifies whether the nearest 
hospital has the appropriate capacity to treat the patient and transfers 
this information to the EMS team; 

5 – The medical doctor of the mobile intensive care unit may indicate 
to the transport team to access another hospital if: 

 The care capacity of the nearest hospital is overwhelmed after a 
collective emergency or disaster;  

 The victim requires specific diagnostic or therapeutic procedures that 
are not available in the nearest hospital;   

 The treating physician (present with the patient) indicates that (s)he has 
a medical record in another hospital having a specialised emergency 
department; 

 The victims aged 14 years or younger are transported to a nearest 
hospital with specialised emergency department that also has a care 
program for children. 

6 – If no doctor is present on the scene of the accident, the patient is 
transported to the hospital indicated to the EMS team 

7 – The patient arrives in the hospital with a specialised Emergency 
Department (ED); 

8 – Possible secondary transfer to another hospital for therapeutic 
reason; 

9 – Patient is managed in the hospital site where he is finally admitted. 
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4.2 Analysis of the Belgian data  
Due to the absence of a trauma registry in Belgium, it is currently not 
possible to fully assess the incidence of life-altering and life-threatening 
trauma related incidents in Belgium. Therefore, we used two data sources 
to assess the degree of dispersion of patients with major trauma: the MICU 
registries and the MHD data. 

4.2.1 Pre-hospital data show timely access to acute hospitals but 
also a large degree of dispersion  

The proportion of MICU interventions for severe trauma patients is 
relatively stable except among older patients  
During the period 2009-2015, the number of interventions for severe trauma 
varies between 3 295 to 3 959 cases3 per year without a clear time trend. 
’Severe trauma interventions’ represent between 3.6% and 4.8% of all 
MICU-interventions.  

The proportion of severe trauma interventions for children (<16 years) was 
stable around 7%. The proportion of MICU interventions for older patients 
(≥75 years) increased over the years from 11% to 14%.  

Severe trauma patients: falls and traffic accidents are the main causes  
In 2015, there were 3 856 interventions for severe trauma cases of which 
falls (n=1 396; 36%) and traffic accidents (n=1 332; 35%) were the two most 
common causes. The MICU-interventions for severe trauma were spread 
over the territory with a higher frequency in very densely populated cities but 
also near the border in the south-west of the territory (Figure 2). Given the 
lack of standardisation in the coding of the severe trauma in the MICU 
registry, it is unclear if these regional differences represent reality or 
differences in coding practices. The observed differences should be 
interpreted with caution.  

                                                      
3  These data include only patients that are transported to the hospital. Patients 

who died on scene or in the ambulance were excluded from the figures.  

Figure 2 – Place of intervention for severe trauma (Data 2015) 

Source: Federal Public Service (FPS) Health, Food Chain Safety and Environment: 
Mobile Intensive Care Units (MICU) data 2015. 
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Patients with severe trauma are transported to a (too?) large number 
of hospital sites resulting in (too?) few cases per hospital site 
In 2015, 3 856 severe trauma cases were transported to 145 different 
hospital sites (Figure 3) resulting in a median of 17 cases per hospital site 
(IQR4 4 – 30) and with a minimum of 1 and maximum of 165 interventions 
per site. The majority of the severe cases were transported to hospital sites 
with a specialised ED and with a mobile intensive care unit attached directly 
to (or in association with) hospital site. The majority of the sites admitting 
patients with severe trauma have at least one CT-scan (98% of the sites) 
and a MRI (76%). The dispersion of major trauma cases is obviously linked 
to the combination of the legal provisions (i.e. transport to the most adequate 
nearest hospital) and the high density of emergency departments 36 Taking 
into account these results, we may wonder whether, in the long-term, the 
dispersion of patients will allow to ensure the medical expertise of the teams 
while being financially viable. 

                                                      
4  IQR : Interquartile range 

 



 

KCE Report 281Cs Towards an inclusive system for major trauma 17 

 

Figure 3 – Dispersion of the number of interventions for severe trauma (Data 2015) 

Hospital site where the patient was sent to (2015) Number of cases per hospital site 

Source: Federal Public Service (FPS) Health, Food Chain Safety and Environment: Mobile Intensive Care Units (MICU) data 2015. 
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Transport times for severe trauma are relatively short 
An important factor in the managing of major trauma patients is the time 
interval/delay between the accident, the call to the mobile intensive unit and 
the arrival to the hospital site. From the moment when the mobile intensive 
care team receives the call until the arrival of the victim at hospital’s site, the 
delay was less than 46 minutes in half of the cases (IQR 35 – 60 minutes). 
The time needed to provide basic care on the scene is counted in this result. 

The median transport time (time from departure on the scene to the arrival 
to the ED) was 10 minutes (IQR 6 – 16 minutes). Those time intervals are 
far below to the international used targets (see Table 7) and are a result of 
the very dense acute hospital landscape on a small territory. Therefore, it is 
not surprising that the transport time is shorter than for other countries with 
more rural regions.  

In a minority of severe trauma cases hospitals are bypassed for 
therapeutic reasons, except for burns 
In 2015, for only 17% of the interventions (n=672) for a severe trauma 
(Figure 4) the closest hospital was bypassed for therapeutic reasons. Those 
trauma cases were mainly sent to university hospitals (35%) or to larger 
(>450 beds) hospitals (29%).  

The main therapeutic indication to bypass a hospital is a burn injury. In 71% 
of the burn-related severe trauma cases, the closest hospital was 
bypassed. From those cases, 80% were sent to one of the five acute hospital 
sites with a burn care service or to the Military hospital. This shows that the 
transfer to a hospital site with a specialised designation works well in 
Belgium and could be probably enlarged to other specified pathologies when 
indicated. 
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Figure 4 – Dispersion of the number of interventions for severe trauma sent to another hospital for therapeutic reasons (Data 2015) 

Place of the intervention (2015) Hospital site where the patient was sent to (2015) 

  

Source: Federal Public Service (FPS) Health, Food Chain Safety and Environment: Mobile Intensive Care Units (MICU) data 2015. 
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4.2.2 In-hospital data for patients with multiple significant trauma: 
a large degree of dispersion and few between hospital 
transfers 

The number of multiple significant trauma patients is stable but with 
an increasing number of elderly 
The number of stays for multiple significant traumas varies around 2 400 a 
year (from 2 447 stays in 2009 to 2 408 stays in 2014 without time trends). 
During this period (2009 to 2014), the proportion of stays was constant 
around 3.5% for children (< 16 years) while that for older patients (≥75 years) 
increased from 19% to 25% over the years.  

A large number of hospital sites treat patients with multiple significant 
trauma 
In 2014, 2 408 stays for multiple significant traumas (MDC25) were 
registered in 155 different hospital sites. For this specific category of severe 
pathology, the median number of cases was of 11 per site (IQR5 5 – 19) and 
with a minimum of 1 and maximum of 85 stays per site. As such, the 
dispersion of the in-hospital stays for MDC 25 shows a quite similar picture 
as that for the MICU interventions for severe trauma cases (see Figure 2).  

Patients with multiple significant trauma are mainly admitted from their 
home address or from traffic accident scene 
The place before the hospitalisation was mainly the patient’s home address 
(38%) and traffic accident scene (27%). Seventy-five per cent of the multiple 
significant trauma cases were classified as having a major or extreme 
severity of illness, according to the APR-DRG classification (All-Patient-
Refined-Diagnostic-Related-Groups). 

                                                      
5  IQR : Interquartile range 

A minority of patients is transferred to another hospital and only after 
a relatively long period 
Around 8% of the MDC 25 stays (n=184 cases) are transferred to 77 hospital 
sites for specialised care (other than rehabilitation or medical surveillance). 
Only for 9% of them, the transfer occurs within the day of arrival to the 
hospital site. The median length-of-stay in the hospital before transfer, is 10 
days after admission.  
Figure 5 – Number of stays for multiple significant trauma (MDC=25) 
per hospital site – MHD Data 2014 

 
Source: Federal Public Service (FPS) Health, Food Chain Safety and Environment: 
Minimum Hospital Discharge (MHD) data 2014. 
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5 INTERNATIONAL COMPARISON  
Differences between models for the care of trauma patients cover a large 
array of factors such as the criteria used to define the severely injured or 
major trauma patients, the organisation of pre-hospital emergency services 
and the provision of in-hospital services.9, 12-17  

In England, The Netherlands and Germany, the trauma network reform was 
characterised by five steps. Minimal requirements were established at a 
national level and were latter adapted by local actors (healthcare providers 
and authorities) during the implementation of local trauma networks.  

Box 3 – Five steps for the organisation of a trauma network 

Step 1: Raising awareness that injury is a public health problem followed by 
a call for action (e.g. in England, The National Confidential Enquiry into 
Patient Outcome and Death (NCEPOD) report concludes that almost 60 per 
cent of trauma patients received a standard of care that was less than good 
practice). 15, 57-60  
Step 2: Creation of a ‘blueprint’11, 15, 27, 61 at a national level based on a set 
of minimal standards for the complete care pathway. Blueprints were based 
on a combination of best-available evidence and expert opinion 

Step 3: The ‘blueprint’ is submitted to local healthcare providers along with 
local authorities in charge of proposing the configuration of local networks. 
The first configurations heavily relied on existed collaborations between care 
providers, and took into account the specificities of the areas (e.g. 
geography and the travel time). 
Step 4: The proposed configuration of the local networks is reviewed in 
order to ensure that the minimum standards in the ‘blueprint’ are respected.  
Step 5: A peer review process of the networks performance is implemented.  

Strong and dedicated leaders at the national level, was identified as a key 
facilitator that could bring local actors to address complex issues such as: 

 the categorisation of the hospital system;  

 the role and requirements for the trauma centres; 

 the establishment of a target population; 

 the organisation of emergency medical providers and the establishment 
of catchment areas; 

 the adoption of a single quality assurance process and data registry. 

5.1 Categorization of the hospital infrastructure  

5.1.1 The process of building trauma networks  

Building a blueprint for the national system requires the participation 
of all stakeholders involved in the trauma care pathway 
The development of the blueprint in the different countries was led by 
scientific societies and healthcare professionals from multiple fields. 
Blueprints were always based on a combination of best-available evidence 
and expert opinion.15, 27, 62 In England and the Netherlands, healthcare 
authorities also participated in the process of providing support. At a later 
stage they also played a role in the designation of major trauma centres. 
The blueprints included at least the organization of:  

 the regional network and governance; 

 pre-hospital and inter-hospital transfers; 

 acute care and surgery provided after accessing the hospital; 

 ongoing care and rehabilitation. 
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Blueprints are to be reviewed on a regular basis in order to update evidence-
based protocols leading to a continuous improvement in patient’s outcomes. 
(e.g. In 2012, the German blueprint was reviewed to include the 
recommendation from the German Evidence-Based Guidelines for the 
Treatment of the Severely Injured).63  

Acute hospitals are classified in three levels of trauma care 
Differences in the number and the role assigned to each trauma level reflect 
differences in the hospital landscape between and within countries.  

In England, The Netherlands and Germany, three levels are used while in 
non-European countries (i.e. Canada, the US and Australia) more levels are 
used.7, 18, 28, 64 

Except for the highest specialisation level, (i.e. major trauma centres), the 
minimal requirements and the role for the other levels varies between the 
countries (see section see 5.2 for more details).  

In England, the United States and Canada, hospitals participating in trauma 
care may be further classified according to their capacity to treat paediatric 
patients: children only, adults and children and adults only (centres without 
a specific program for children). 

Table 2 – Terminology used for the trauma centres in selected 
countries  

 England  The 
Netherlands 

Germany 

Major trauma 
centre 

Major trauma 
centre (MTC) 

Level I Supraregional trauma 
centre (STC) 
(‘Uberregional 
Traumazentrum – ÜTZ). 

Level II Trauma unit 
(TU) 

Level II Regional trauma centre 
(RTC) (‘Regionale 
Traumazentrum’ – RTZ) 

Level III Local 
Emergency 
Hospital (LEH) 

Level III Local trauma centre (LTC) 
(‘Lokal 
Traumazentrum – LTZ) 

Regional systems adapted to the local context but within the 
guidelines of a national framework 
Local actors were asked to propose a configuration for their local trauma 
network that respected the minimal standards for the complete care pathway 
established at a national level. The proposed configuration heavily relied on 
the pre-existing informal networks or hospital collaborations. One of the 
most challenging implementation issues for the final configuration of the 
networks was the categorisation of acute hospitals into trauma centres. 
Based on the minimal requirements of the ‘blueprint’, hospitals were 
categorised according to their capacity to treat trauma patients (see 5.2) 

Accreditation process: voluntary or compulsory 
In England and in Germany hospitals could ‘candidate’ for a specific trauma 
centre level which was later confirmed via an accreditation process by a 
third-party or authorised by public authorities. In the Netherlands, healthcare 
authorities initially designated major trauma centres that were later in charge 
of the categorisation of other acute hospitals. 
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5.1.2 Supply of major trauma centres  

Recommended number of major trauma centres 
Based on the experience of the United States, the Royal College of 
Surgeons of England recommended the creation of 12 to 16 major trauma 
centres for England, each serving populations of between 3-4 million, 
depending on location and geography.65 The Dutch Trauma Society 
recommended to organise the care for major trauma patients in the 
Netherlands around three or four major trauma centres.58  

The German Society of Trauma Surgery did not propose a maximum 
number of major trauma centres. The German Society of Trauma Surgery 
recommended, however, that each network should include one MTC, two 
Level II and three Level III centres. In the absence of a MTC, the networks 
should have at least two Level II centres and establish a collaboration with 
other networks. 

For major trauma centres, healthcare authorities or accreditation entities in 
the three studied countries recommended that, within dense populated 
areas with a large number of acute hospitals (e.g. in large cities), hospitals 
could work together as a single MTC (‘collaborative MTC’). The extent to 
which this recommendation is followed varies between and within the 
countries. 

 

More trauma centres than initially recommended 
The number of established trauma centres is heavily influenced by 
competition between hospitals since being an accredited or recognised 
major trauma centre is assessed as important for the hospital’s reputation 
(both to attract physicians and patients).  

During the initial implementation phase, the number of established trauma 
centres in each country was influenced by the number of hospitals that could 
comply with the minimal standards as well as by the need to ensure that the 
proposed regional networks were politically viable. Consequently, the 
number of recognised major trauma centres in England and the Netherlands 
was higher than the number initially recommended by the scientific societies 
(see Table 3). 

5.1.3 Covered population  
There is a considerable variation in the networks composition between the 
three countries studied (see Table 3).The average population covered by 
the networks is 2.49, 1.54 and 1.59 million inhabitants in England, the 
Netherlands and Germany, respectively. Large variations can also be 
observed in the average population covered by major trauma centres going 
from 2.03 million in England to 0.77 million in Germany.  
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Table 3 – Summary of number of trauma centres and trauma networks 
(2015)  

 England a The Netherlands Germanyb 

Recommended number 
of major trauma centres  

12-16 4 N.S. 

Designation health 
authorities  

   

Major trauma centre Yes Yes No 
Level II/Level III No No No 

Number of centres    
Major trauma centre 27, (of which 5 for 

children) 
11 105 

Level II 120 36 202 
Level III 27 46 314 

Number of networks 22 11 51 
Average number of 
centres per network  

7.4 8.5 12.1 

Range per network 
(Minimum - maximum) 

   

Major trauma centre 1-2 1 0-6 
Level II 2-12 (16 for 

children) 
4-16 

1-9 

Level III 0-5 (11 for 
children) 

2-14 

Average population 
covered (in millions) 

   

Network 2.49 1.54 1.59 
Major trauma centre 2.03 1.54 0.77 
Level II/III 0.37 0.67 0.11 

Source: England65, 66, The Netherlands11, 67 and Germany68. Notes: aThe maximum 
number of centres including the paediatric network are between brackets. Most 
networks in England have only one MTC. The city of London has 4 MTC that belong 
to different network. bThe range in the number of participating centres in Germany 
dates from 2012.17 Own calculations. N.S stand for not specified. 

Within each country, variations in the geographical areas covered and the 
population are also striking. The Box 4 illustrates the existing variations in 
the countries studied. 

Box 4 – Examples of variations in the coverage of trauma networks  

In England, the population covered by the East of England trauma network 
and the South Yorkshire trauma network amounts to of 5.9 and 1.6 million 
inhabitants, respectively.66, 69 The former network is composed by one major 
trauma centre and twelve Level II centres while the latter encompasses two 
separate major trauma centres (one for adults and one for children) and four 
Level II centres.  

In Germany, the local trauma networks covered geographical areas that 
range from 892 km2 to 16 820 km2 in Berlin and East Bavaria, respectively. 
The population density in these regions varies from 3 785 inhabitants 
per km2 in Berlin to 177 per km2 in East Bavaria.70 

5.1.4 Rehabilitation services are within the scope of a trauma 
system but integrating them remains challenging 

The trauma networks aim to encompass the entire care-pathway: from pre-
hospital care through rehabilitation. However, the inclusion of rehabilitation 
services into the networks is a challenging issue. The challenge of 
organising specialised rehabilitation services may be linked to the complex 
fine-tuning that is required when aiming to match a demand for services that 
comes from a very centralised sector (acute trauma care) against a supply 
that is organised at a local level and that are financed via different 
arrangements (e.g. rehabilitation services are not directly financed by the 
NHS in England).  
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5.2 The role and requirements of major trauma centres 

5.2.1 Role of major trauma centres  

Care for the major trauma patients and knowledge platform  
The major trauma centres (MTC) are the ‘centre of gravity’ of the trauma 
network. MTCs provide care to the patients with the most severe injuries and 
are also in charge of providing other hospitals with support, continuing 
education for trauma team members and to establish and to monitor 
comprehensive quality assessment programs.11, 15, 27 

A key player in case of disasters and mass casualties  

In the three countries, major trauma centres are also expected to actively 
participate in the organisation of the response in case of mass casualty 
events and catastrophes. They have a leadership role in developing major 
incident policy and establishing exercises to prepare partners of their 
network for large emergency situation.11, 15, 27  

After designation, the patient flow of a MTC changes 
The implementation of a MTC has not only an impact on the hospital’s 
infrastructure (e.g. additional CT capacity), human resources (e.g. increased 
24/7 availability of senior physicians) and in the establishment of multiple 
processes allowing for a rapid availability of these resources (e.g. trauma 
protocol at the ED). It will also have an impact on the patient flow of the 
hospital that becomes a MTC. After the implementation of the trauma 
system, the number of trauma patients referred on to a MTC will increase.14, 

15, 71-76 
The implementation of a MTC has, as a consequence, to include capacity 
(extra capacity or re-allocating capacity by referring other patient groups to 
other hospitals) to deal with these extra patients during the entire care 
pathway (from the reception in the emergency department, until the patients' 
discharge). Table 4 shows that the patient-flow in MTC and in Level II/III 
differs. Only in the Netherlands, MTC treat a higher proportion of less 
severely injured patients (9≤ISS≤15) than of those of the more severely 
injured. The Dutch system is designed in such a way that mono-trauma was 
almost exclusively seen in Level II and Level III hospitals.77  

Table 4 – Patient’s treated per year in trauma centres with an Injury Severity Score above eighta 
 Englandb The Netherlandsc Germanyd 
 Major trauma 

centre 
Level II Major trauma centre Level II/III Major trauma centre Level II/III 

Total number of patients  21 759  19 607  8 428  23 897 17 857  13 000 

Percentage of patients over 
total (%) 

      

ISS 9 – 15 44.5  71.3  66.8 94.12 41.0 52.7 

ISS 16 – 24 25.0  17.7  18.7  4.2 N.S. N.S. 

ISS > 24 30.5  11.0  14.5  1.6 N.S. N.S. 

All ISS >15 55.5  28.7  33.2  5.8 59.0 47.3 
Source: England78, The Netherlands67 and Germany79. Notes: Own calculations. aConcerns the number of patients included in the trauma registry of each country with an ISS 
above eight. bFor England data were based on a yearly average using information for 2014-2016. cFor the Netherlands data refers to patients treated in 2015.67 Information for 
England and Netherlands concerns patients receiving the final treatment at each level (primary admissions and transferred in). dFor Germany79 data were based on a yearly 
average using information for 2012-2015. Data concerns all admitted patients before been referred on to another hospital for further treatment. Therefore, the number of patients 
that receive the final treatment in a MTC may be underestimated. 
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5.2.2 Medical equipment and protocols 
Hospitals categorised as MTCs must have operating rooms for emergency 
surgery, neurosurgery departments, highly specialised intensive care units 
and ensure a rapid (or even direct) access from the trauma room to a 
computed tomography facility (CT), magnetic resonance imaging (MRI) and 
interventional radiology unit. It is expected that MTC can treat at least two 
severely injured patients simultaneously.11, 15, 27 

Protocols to ensure immediate access to operating rooms for emergency 
surgery are also established. In England, for instance a target is used, 
specifying that major trauma patients should receive a CT (when needed) 
within 30 minutes after arrival at the hospital.  

In addition to general requirements, there are also specific requirements for 
the treatment of specific groups of patients (i.e. children).11, 15, 27 

5.2.3 Healthcare professionals: senior staff and expertise in 
trauma care  

A key feature in all countries is that treatment of the major trauma patients 
is led by highly trained senior specialists that are present in the hospitals on 
a 24/7 basis. Team members that are in the hospital usually reach the 
trauma room in five to 10 minutes after being called-in.58, 80, 81  

On-call physicians must be able to reach the hospital (trauma room) within 
15 to 30 minutes. These physicians include all relevant specialities including 
anaesthetist, neurosurgeon, radiologist, vascular surgeon, orthopaedic 
surgeon etc.11, 15, 27 After the initial patient’s reception and stabilisation, it is 
expected that their care remains at the hands of specialists in the relevant 
fields. The latter implies that specialists from the hospitals will be mobilised 
during the entire stay of the patient.  

A designated trauma team leader is responsible for stabilising and treating 
the patient. In all countries, the team leader must be a senior physician. The 
specialism of the team leader varies according to the tradition of each 
country.  

Healthcare professionals within the trauma team should follow training 
programs in emergency room management and trauma related life support 
courses (e.g. A Advanced Trauma Life Support (ATLS®), Basic 
Endovascular Skills for Trauma (BEST)). In Germany, it is expected that at 
least half of the trauma specialists follow these training programs.15 For the 
other countries, a specific number for the number of healthcare 
professionals following the training programs was not identified.  

5.2.4 Volume requirements  

High variability in the recommended volume thresholds  
In England, The Netherlands and Germany it is expected that MTCs treat a 
yearly minimum number of major trauma patients of 250, 100 and 40, 
respectively. These volume requirements seem to have been established 
based on a combination of best-available evidence and expert opinion.15, 27, 

65, 82 The volume thresholds are recommended but are not legally binding. 
During each accreditation (or peer review) process, the volume of major 
trauma patients treated in MTCs is assessed. Not complying with the volume 
requirement alone does not lead to losing the designation or accreditation 
as a MTC. Currently, only in England the volume threshold for major trauma 
patients is aligned with that recommended by the American College of 
Surgeons (ACS).18 The ACS recommends that a Major Trauma Centre 
admits at least 1 200 trauma patients per year or has at least 240 admissions 
with an ISS above 15.18  

Most major trauma patients are referred to a MTC  
Table 5 illustrates the average number of major trauma patients (ISS above 
15) treated in trauma centres. In all three countries, about two thirds of all 
patients with and ISS above 15 are treated in MTC. The number of patients 
with an ISS above 24 treated in MTC in England and The Netherlands 
amounts to 76%.  
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Variability between major trauma centres in the number of admitted 
major trauma patients 
At a national level, the indicated volume thresholds are attained for the three 
countries. There is, however, a high variability in the number of patients with 
an ISS>15 that are treated in major trauma centres in each country. 
In the Netherlands, the volume treated per centre varied between in 2015 
between 123 and 441 patient.67 The National Health Care Institute 
(‘Zorginstituut Nederland’) recommends that this increases to 90% by 2018. 
82 In 2015, the median number of severely injured patients treated in MTC 
in Germany was 130 (P25: 100; P75:180).79 

Table 5 – Patients treated in trauma networks per year (2015)a 
 Englanda The Netherlandsb Germanyc 

Patients treated in major 
trauma centres (%) 

   

ISS 9 – 15 40.9 20.6 51.7 

ISS>15  68.3 66.6 63.1 

ISS>24 75.7 75.7 N.S. 

Average volume per centre 
(ISS>15) 

   

Major trauma centre 448 254 85 

Level II/Level III 38 16 12 

Number of patients per 
100 000 inhabitants (ISS>15) 

   

Major trauma centre 22.1 16.6 13.0 

Level II/Level III 10.3 8.3 7.6 
Source: England66, 78, The Netherlands67 and Germany79 Notes: Own calculations. aFor England 
data were based on a yearly average using information for 2014-2016. Information concerns 
only major trauma centres and Level II centres. bFor the Netherlands data refers to patients 
treated in 2015. Information for England and Netherlands concerns patients receiving the final 
treatment at each level (primary admissions and transferred in) cFor Germany data were based 
on a yearly average using information for 2012-2015. For Germany data concerns all admitted 
patients before been referred on to another hospital for further treatment. N.S. stands for not 
specified. 

Adapting the number of centres and increasing volume as trauma 
networks mature  
As previously mentioned, the number of recognised major trauma centres 
was higher than the number initially recommended by the scientific societies. 
A direct consequence of this higher number, is that volume of patients 
treated in MTC does not always correspond to that expected at the moment 
of the configuration of the networks. 

In England and in the Netherlands, there are on-going discussions on 
whether fewer major trauma centres are needed to treat the major trauma 
patients.77, 83-85The main argument of the stakeholders in favour of the 
reform is that a higher volume of patients is needed in each centre in order 
to maintain sufficient expertise in rare life-treating or life changing injuries.77, 

83-85 However, the stakeholders recognise that such concentration must 
respect that pre-hospital times are maintained within acceptable time limits 
and that the volume of patients treated is aligned with the available 
resources of the hospital.77, 86 

In order to increase the number of major trauma patients treated in MTCs 
and to improve patient outcomes, substantial modifications in pre-hospital 
and in-hospital settings have been proposed. In The Netherlands, currently 
proposed options for in-hospital settings include:11, 59, 77 

 reducing the number of MTCs; and/or 

 create reference centres for specific injuries (e.g. spinal cord injuries).  

In England, reduction in the number of MTC seems to be a part of the 
maturation of the system. Box 5 shows an example of the on-going changes 
in the English system.  
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Box 5 – Case study for the reconfiguration of a MTC in England 

In Liverpool, several general hospitals originally managed major trauma 
patients. After two rounds of the National Peer Review Programme (NPRP) 
it was recommended that the major trauma patients were referred to one 
single receiving hospital. The rationale behind this recommendation 
included that:  

 One hospital treated a low volume of patients (between 90 and 100 
patients with an Injury Severity Score (ISS) greater than 15 per year). 
This volume was considered too low to fulfil the recognition criteria, to 
maintain on the long term a skilled base team and to be financially 
viable.84 

 The regional neurosciences centre (i.e. The Walton Centre NHS 
Foundation Trust) was co-located with one hospital.83 This hospital 
opened a new emergency department with a co-located computed 
tomography facility (CT).83 

The transition from two to one receiving hospital was facilitated by the close 
collaboration between the NHS commissioners and the clinicians of both 
hospitals. The collaboration between the NHS commissioners and the 
clinicians was essential to ensure that hospitals’ managers accept to work 
towards establishing a single receiving hospital in their network.80 

5.2.5 Financial incentives  
Financial resources for the implementation of the networks were limited and 
this was identified as a challenge by the stakeholders in all countries. 11, 58, 

87, 88 Payment for major trauma patients in the three countries is included in 
the ‘regular’ activity-based payment system for hospitals. 89-91 

Only in The Netherlands a structural payment was provided for MTCs to take 
up the leadership role within the trauma network (data registration, training, 
etc.)59 In England, the payments have been adapted in order to incentive to 
treat the patient in ‘appropriate settings’ via a ‘best practice tariff (BPT)’. A 
best practice tariff (BPT) is composed of two parts: a base price and a 
conditional payment. The base price is payable to all activities irrespective 

of whether the characteristics of best practice are met. The conditional 
component is payable if the treatment meets several characteristics of 
evidence-based best practice.92 In the case of trauma patients the 
conditional component depends on the compliance with different factors: 

 treatment in a MTC; 

 data registration; 

 rules for secondary transfer;  

 administration of specific treatments. 

In Germany, the classification of the major trauma patients into the 
appropriate homogeneous German Diagnosis-Related Groups System (G-
DRG) has been pointed out as a challenging issue. Recent modifications in 
the G-DRG have attained a better correspondence between case allocation 
and corresponding reimbursement for the major trauma patients.87, 93, 94 

5.3 The role of other major trauma centres varies between 
and within countries  

The minimal requirements in terms of hospital infrastructure and medical 
equipment for Level II and Level III centres vary between and within the 
countries. In each local trauma network cooperation agreements are made 
between the trauma centres of different levels. These agreements include 
specifications about which group of patients can be referred to what level of 
care.11, 15, 27, 95 

Compared with MTCs, Level II centres most often have a lower treatment 
capacity and lower requirements for level of expertise of health care 
professionals. Equipment for the treatment of extremely complex injuries is 
often not required. Depending on the geographical area that is covered by 
Level II centres, they have two different roles. First, in isolated less 
populated areas Level II centres should ensure a rapid transfer of patients 
towards MTC and may serve as the lead facility for some of these patients. 
Second, in dense populated areas and having a large hospital supply, Level 
II centres work in close collaboration with the MTC. In this case, clear referral 
rules must be established between the institutions.18 
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Level III centres are not expected to receive major trauma patients. They 
are sometimes the first point of contact for patients (e.g. self-referrals at the 
emergency department). These centres must be able to identify a severely 
injured patient and to ensure a rapid transfer to an MTC. In England, Level III 
centres are consistently bypassed when the patient is identified as being 
severely injured. Level II and /or Level III centres may play an important role 
at a local level in the treatment of non-major trauma patients (e.g. common 
isolated injuries).  

5.3.1 Target population adapted to the local supply of care 
The target group of patients treated in the different ‘levels’ is discussed at a 
national level during the implementation phase15, 27 and may be reviewed 
with the system maturation.95 

Target groups can be defined using multiple criteria including: 

 injury severity (e.g. a threshold for the Injury Severity Score); 

 the type of injury (e.g. spinal cord injury; head injury); 

 the patient’s characteristics (e.g. children in the England); and  

 expected outcomes of the system (e.g. in England patients with an 
ISS≥9 are referred on to MTC).  

The choice of the target group has important implications on the required 
capacity and on the interventions provided in trauma centres of different 
levels.  

Provisions of care for children and the elderly  
Challenges for the provisions of care to specific target groups include having 
appropriate resources for the treatment of severe injuries in children and the 
effective management of the elderly population.  
For children two models are dominant. In a first model, only a number of 
general major trauma centres that meets additional requirements (e.g. 
paediatric intensive care) can accept children. In a second designated 
centres for ‘children only’ were implemented. In England, but also in other 

non-European countries, i.e. The Unites States, Canada and Australia both 
models are used.7, 18, 28, 64  
The care for older patients with a major trauma requires the involvement of 
specific expertise (e.g. collaboration with geriatricians) to deal with the multi-
morbidity and frailty concerns of this patient group. The proportion of elderly 
patients among the major trauma patients referred to and treated in a MTC 
exceeds earlier expectations in the different countries.15, 63, 96, 97 This trend 
may be linked to the overall population ageing but also to the changes 
implemented in MTCs that facilitate the early detection of the major trauma 
patients.80, 96  

5.4 Emergency medical services (EMS) are a key player in 
the local trauma networks 

5.4.1 Overview of EMS in different countries 

Centralised organisation of ground services 
The organisation and management of ground emergency medical services 
are delegated to local authorities in England, the Netherlands and 
Germany.98-100 The latter ensures that the EMS teams use standardised 
processes upon its approval by the regional authority.  

At the moment of the implementation of the trauma networks, the regional 
authorities in charge of the EMS facilitated the implementation of the triage 
tool allowing to identify the patients who must be referred on to a MTC. 
However, triage protocols aim at providing guidance to EMS and adherence 
to the protocol decision tree varied between the networks.  
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Different staffing models for EMS services 
The staffing level in the different countries varies, with Germany having the 
most comprehensive physician-staffed emergency medical services of the 
three countries (see Table 6). In the Netherlands, only the helicopter 
emergency service has a permanent crew composed of a physician and a 
nurse. In England, the team is mostly staffed by paramedics. 

 

Different models for Helicopter medical services 
Only in Germany, regional authorities (the states) are directly responsible 
for the organisation of helicopter emergency medical services.101, 102. The 
HEMS in Germany consists of a dense network of helicopter bases each 
covering a radius of about 50 km2. In England, Helicopter Medical Service 
(HEMS) area provided by 19 charity organisations.103-105 In the Netherlands, 
helicopters stationed in four major trauma centres constitute the nationwide 
air rescue system.12  

Table 6 – Summary of the characteristics of Emergency medical services and dispatch centres in 2015 
 Belgium England The Netherlands Germany
Dispatching centre     

Dispatching 
system 

Universal access number 112 
(previously 100) 

999 for life-threatening situation and 
111 for non-life-threatening situations 

Universal access number 112 Universal access number 112  

Training 
emergency medical 
dispatcher  

Basic training (no clinical 
background) 

Triage Nurses or paramedics Nurses that followed a 
recognised training 
programme  

Emergency medical technician 
with ambulance dispatch training 

Emergency medical 
services 

    

Organisation 
Ground fleet  

 Hospitals or hospital association 
for MICU & PIT 

 Public and private entities for 
ambulances (e.g. hospitals, fire 
brigades) 

Regional ambulance service 
(Ambulance Trust)  

Regional ambulance service Decentralised authorities 
(municipalities) 

Organisation air 
fleet 

 Hospitals (two pilot projects) Charity organizations Major trauma centres  Decentralised authorities 

EMS Team and their 
training  

 Ambulance: rescuers – 
ambulance driver 

 MICU: Specialist and 
specialised nurse 

 PIT: driver and specialised 
nurse 

 Ambulance: Paramedic or 
emergency care assistant. 

 In some cases, HEMS employ a 
doctor-paramedic team. 

 Ambulance: Nurse and 
driver 

 MMT: Specialist and 
specialised nurse 

 Specialist and emergency 
medical technician (EMT)  

 

Source: Belgium (see section 4.1.1 for detailed references). England57, 103-105. The Netherlands58, 61, 106. Germany.101, 107 
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5.4.2 Uniform triage protocol  
Improving the coordination between different emergency medical services 
(EMS) is a necessary step for the implementation of a new model of care for 
major trauma patients.9, 11, 15, 27, 106, 108  

In the three countries studied, the ‘blueprint for the national trauma system’ 
included a ‘uniform triage protocols’ that was adapted to the local context. 
This process was facilitated in the different countries by the fact that regional 
ambulance services could rapidly implement the proposed triage tools 
among the emergency medical teams under their jurisdiction. All protocols 
include the mechanism of injury and physiological and anatomical 
parameters.15, 27, 106  

5.4.3 High uptake of triage tools but there is still room for 
improvement  

While the implementation of a triage tool within the trauma networks is 
certainly a success story in all countries, the discussion on how to improve 
the identification in the place of the accident and the triage of major trauma 
patients is ongoing. NICE (2015)109, for instance, recently recommended to 
review the parameters used, and the weight given to each parameter. In the 
Netherlands, adherence to the protocol decision tree varies between the 
EMS providers. In addition, the possibility to transfer an unstable patient to 
the nearest hospital is foreseen but variably applied.58, 110 

Poor performance of triage tools has been link failure to meet the envisaged 
concentration of care, patient outcomes and costs.15, 74, 109 

5.4.4 Clear rules for a rapid secondary transfer  
MTC and other trauma centres are required to sign cooperation agreements 
for the secondary transfer of major trauma patients. In England, the payment 
of the Best practice tariff (BPT) for trauma is linked to transferring the patient 
within two calendar days of referral from the Level II centre to a MTC.15, 27, 

106, 108  

5.4.5 Trauma alert: a necessary tool to insure better care  
The emergency medical dispatcher pre-notifies the hospital of the arrival of 
a trauma patient. The EMS team may also directly contact the hospital. 
Transfer of information between the EMS and the trauma team is performed 
via a structured process.15, 27, 106, 108 

5.4.6 Catchment area of MTC and of the trauma system 
The catchment area for the local trauma networks is established according 
to two different but interrelated criteria. First, existing catchment areas 
determining the access to healthcare services are taken into account. The 
latter implies that the frontiers for the trauma networks reflect the catchments 
that were previously assigned to pre-hospital and hospital services. Second, 
the boundaries within a regional network may be draw taking into account 
the travel time needed to reach the MTC.  
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Table 7 – Access to hospitals treating trauma patients 
 Belgium England The Netherlands Germany 

Time for the presence of 
EMS for a life-threatening 
situation after the 
emergency call  

 10 minutes for a large 
section of the 
populationa  

 15 minutes for the non-
covered population 

 8 minutes 
 Additional support within 

19 minutes if the first 
response is not a fully-
crewed ambulance  

 15 minutes 
 

 10/15 minutes depending on the 
choice of decentralised authorities  

Rules for direct transport 
to major trauma centre 

    

Agreed protocols 
based  

No.  
A list of hospital specificities 
is available at a provincial 
level  

Yes, recommend national 
protocol adapted to the 
specificities of the trauma 
networks 

Yes, recommend national 
protocol adapted to the 
specificities of the trauma 
networks 

Yes, recommend national protocol adapted 
to the specificities of the trauma networks  

Maximum time for 
referral to a MTC 

N.S. 45 minutes 45 minutes 30 minutes 

Start point N.S. Departure from the scene of 
the accident 

Call to 112 Departure from the scene of the accident 

End point N.S. Arrival at the hospital Arrival at the hospital  Arrival at the hospital 
Rules for secondary 
transport to major trauma 
centre 

Agreements between 
hospitals depending on the 
patient’s condition and 
hospital’s availability 

Trauma networks agreed on 
specific protocols  

Trauma networks agreed on 
specific protocols 

Trauma networks agreed on specific 
protocols 

Is there a predefined 
‘trauma call’?  

No, variable processes  Yes, usually performed by the 
emergency medical dispatcher  

Yes, usually performed by the 
emergency medical dispatcher 

Yes, emergency medical dispatcher or 
EMS team (usually doctor) 

Population accepted N.S.  Adults and children 
 Adults only 
 Children only 
 ISS>8 

 All patients irrespectively of 
age  

 As according to the triage 
tool (no ISS limitation)  

 In general all patients irrespectively of 
age 

 Centres receiving paediatric patients 
must fulfil additional requirements  

 New certification (2014) for centres 
having an expertise in geriatric 
patients 

Source: Belgium (see section 4.1.1 for detailed references). England57, 103-105, The Netherlands58, 61, 106 and Germany.15, 63, 81, 101, 107. N.S. stands for not specified. 
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5.5 Quality assurance process and data registry  

5.5.1 Accreditation  
The results of the peer review/accreditation process allow healthcare 
authorities to establish or to recommend modifications in the network 
configuration. Three different accreditation processes are established in the 
countries studied. 

In England, the accreditation process measures in a standardised way, the 
level of compliance of individual services. The review process 
encompasses, pre-hospital services, trauma centres of all levels, the 
network governance and rehabilitation services.  

In the Netherlands, the process of the accreditation of hospitals as Level II 
or Level III is delegated to the trauma networks under the coordination of 
MTCs. Currently, the composition of the committees performing the visits, 
the visit’s frequency and the questionnaires that are used vary between the 
different trauma networks.11 In 2016, a pilot project aiming to build an 
accreditation for major trauma centres is foreseen.11  

In Germany, the construction and verification of the networks is directly 
linked to the accreditation process.15 The accreditation process for trauma 
networks starts when all individual participating hospitals obtained their 
accreditation.15, 17 Fully trained auditors working in independent commercial 
companies perform the audits (DIOcert and Cert iQ).111  

 

5.5.2 Trauma registry 

Compulsory registration of the entire trauma care pathway 
Appropriate collection of data on major trauma patients is needed to 
evaluate the needs of the population as well as to evaluate the performance 
of the trauma network and of MTCs. The quality of the data registration is 
validated by a third-independent party in order to avoid unappropriated 
coding of the patients severity of injury.12, 16, 62, 112-114  

Data registration is mandatory and lack of compliance may lead to financial 
penalties or possible sanctions (including accreditation loss in Germany and 
a reduction of case payment in England). MTCs have reached a high quality 
registration of data that needs to be met by Level II and III centres in the 
different countries.  

While the level of the data included in the trauma registry and the inclusion 
criteria varies between the countries, they all include some information on: 

 The pre-hospital phase; 

 The initial treatment in the emergency department; 

 The complete hospitalisation phase (including the phase in the intensive 
care unit); and 

 Patients’ outcome and discharge.  

Focus: a shift from improved mortality to improved quality of life 
Data collection for patients’ outcomes is undergoing a major change in the 
different countries. Outcome measures in the coming years will not only 
include mortality but also disability and patient’s quality of life. 
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Table 8 – Selected characteristics of the accreditation process and of the trauma registry  
 England The Netherlands  Germany 

Audit/ peer review process    

How often are audits 
performed?  

Every year at the launch of the trauma 
network. The frequency will be reduced in 
the coming years 

Variable Every three years 

Who performs the audit The National Peer Review Trauma 
Programme  

Committees designated by trauma 
centres 

Independent commercial companies perform the 
audits 

Is the participation in the audit 
voluntary or mandatory? 

Mandatory Mandatory Mandatory after receiving the first accreditation.  

Do the audit results lead to 
penalties/rewards? 

Losing designation N.S. Losing accreditation or downgraded to a lower 
specialised level 

Trauma Registry    

Inclusion criteria    

Hospital stay  Yes, 3 days or more. 
For transferred patients, the combined 
hospital stay is taken into account 

Yes, no minimum number of days Not specified 

Admission to intensive care 
unit/area 

Yes Yes Yes 

Reaching the hospital with vital 
signs 

Yes Yes Yes 

Transferred patients Yes Yes, trauma patients transferred 
within 48 hours  

Yes 

Exclusion criteria Exclusion criteria are set according to the 
body region or specific injury 

Patients dead on arrival Patients dead on arrival, burns, hangings, 
drowning, and poisonings. 

Is participation 
compulsory/mandatory? 

Mandatory Mandatory Mandatory after receiving the first accreditation 

Duration patient’s follow-up? Until patient’s discharge From the incident until hospital 
discharge/30 day mortality. 

Until patient’s discharge 

Source: England 112, 115 The Netherlands11, 12, 62, 113. Germany 16, 17, 81, 111, 114. 
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5.5.3 Outcomes in selected countries 

Too early to have a full assessment of the changes in patients’ 
outcomes related to a new trauma care pathway 
The implementation of fully operational inclusive trauma networks is a 
relatively recent phenomenon in European countries. Proof of the 
effectiveness of centres and networks in these countries is, therefore, still 
an ongoing issue.116 As networks mature and better data are gathered, 
evidence is starting to be published in the peer-review literature. Yet data on 
the impact of the national networks are scarce and available literature is 
mostly available for only a limited number of MTCs or networks within the 
national network.  

Box 6 – The impact of the trauma systems in more mature systems 

Implementation of a trauma system needs time to mature before effects can 
be seen and measured. Conflicting results from systematic reviews on 
effectiveness of introducing a MTC, may be due, at least to some extent, to 
the fact that their impact on patient’s outcomes was assessed at different 
time intervals after implementation. The latter not allowing to compare 
effects taking into account the maturation over time. Several studies 117-126 
in countries in which MTCs were introduced a time ago clearly demonstrated 
that effectivity can only be shown after several years and that the impact of 
patients’ outcomes changes over the years.  

Reduction in mortality but only for systems that are implemented for 
sufficiently long period  
After the implementation of the trauma networks, reductions in mortality at 
the level of the networks and, to some extent, for MTCs were reported for 
our selection of countries.  

Evidence from The Netherlands showed that a reduction of mortality in the 
trauma networks, mostly concerned Level II and Level III centres72, 121 with 
reductions in mortality at a MTC being reported at a later stage of the 
maturation of the network.14, 71  

In Germany, mortality rates were significantly lower than the expected 
mortality rates for the different trauma centres levels.73, 127 

Results on the implementation of the inclusive trauma network in London 
showed positive results with a significant reduction of early crude mortality 
(within the first 72 hours) for all degrees of injury severity.128 Results on the 
National Trauma Network in England are less conclusive. An early study 88 
observed an increase in the probability of survival after trauma for patients 
with an ISS above 8 (ISS>8). These encouraging results were not confirmed 
in a recent publication on the National Trauma Network76 and on a specific 
regional network in England.129 The authors suggest that the evaluation was 
performed at a very early stage and that, benefits are expected to be 
observed after a maturation period of 2 to 10 years.76, 129 Differences 
between the results for the London network and the rest of the country may 
also be explained by the fact that London network is at a higher stage of the 
system maturity.  

Compliance to evidence-based processes increases and might 
improve patient outcomes 
The authors of the different studies supported the hypothesis that the 
reduction in mortality rates after the introduction of the trauma network can 
be attributed to the successful implementation of standardised clinical 
procedures (e.g. reduction in time to CT, introduction and expansion of 
trauma teams, massive transfusion protocols).14, 71-73, 88, 121, 128-130 Cole et al. 
(2016) pointed out that better performance of the MTC in London compared 
to other multi-specialty hospitals (full surgical capability and specialty 
surgical services including, for instance, at least neurosurgery) may be 
explained by the fact that procedures to enhance trauma care were early 
implemented in the former and not in the latter.  

One study72 pointed out that overall gains in in-hospital mortality at the 
implementation of the network may be associated with a more efficient triage 
system that led to a more efficient distribution of patients in all the hospitals 
included in the regional trauma network. 
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Little or insufficient evidence regarding volume and mortality  
Evidence concerning the impact of volume on patient’s outcomes in 
England, The Netherlands and Germany is very limited. After the 
implementation of the trauma network, the proportion of severely injured 
adults referred on to MTCs increased in the three countries.14, 71-73, 128, 129 
While higher concentration of the severely injured adults is observed in 
MTCs in all the countries, no direct assessment of a potential association 
between patient’s volume and mortality was conducted in The Netherlands 
and in England.14, 71, 72, 88, 128, 129  
A recent study from Germany points out that an increasing hospital volume 
of severely injured patients (ISS above 15) was an independent, significant 
and positive predictor of survival.127 The latter holds for all trauma centres 
levels included in the study. Although a clear cut-off value could not be 
established, the authors mentioned that treating at least 40 patients per year 
per hospital might be enough to improve survival. 

Less outstanding results for MTCs in selected European that required 
further discussion 
Compared with major trauma centres in other countries (using different 
reference points; i.e. The United States, Australia and Finland), major 
trauma centres in The Netherlands131, England130 and Germany132 report, to 
some extent, higher in-hospital or 30-day mortality rates (both crude and 
adjusted mortality). 
Gunning et Al (2015)131 compared in-hospital mortality in major trauma 
centres in three different countries (The Netherlands, Australia and the 
United States) and found that the centre in the Netherlands had a higher in-
hospital mortality rate (both crude and adjusted mortality) compared to the 
centres in the other countries. The authors hypothesise that having higher 
volumes of patients in centres in Australia and the United States allows to 
develop process targeting the specific needs of the injured and to enhance 
individual experience among health care professionals (trauma surgeons, in 
particular).  
Davenport et al. (2010)130 reported that the survival rate at the Royal London 
hospital was initially lower than that of a centre in the USA. However, both 
centres attained equivalent survival rates following the implementation of 
evidence-based procedures in the trauma service in London.  

Two studies.132, 133 pointed out that severely injured patients treated in a 
MTC in Germany had higher 30-day mortality rates than severely injured 
patients treated in a MTC in Finland. However, differences between 
observed and expected mortality provided similar results in both countries132, 

133, with the exception of two specific sub-groups of Finish patients (i.e. 
patients with penetrating head injury and younger than 60 years with isolated 
head injury).132  
The authors of the different papers acknowledged that comparison between 
countries is difficult given differences in the inclusion criteria for the trauma 
registries, demographic patterns and type of injury of the victims (e.g. with 
penetrating trauma being more often reported in the US than in other 
countries). In addition, the comparison between registries may be flawed by 
the level of correspondence between the calibration parameters used to 
estimate the probability of mortality with the trauma population referred to 
MTCs in the different countries.131-134  
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6 EFFECTIVENESS OF A MAJOR TRAUMA 
CENTRE (MTC) 

In this section we discuss the analysis of the available literature on 
effectiveness of major trauma centres and trauma systems. The analysis of 
the scientific literature is hampered by the weak study designs, mainly using 
retrospective collected data from registries, and large heterogeneity of the 
definition of the characteristics of MTC and trauma networks, populations 
included, the definition of the injury severity and in the way outcomes are 
measured. The results provided in this section must be considered in the 
light of these limitations. Overall assessment of effectiveness trauma 
centres needs to be interpreted cautiously.  

Systematic reviews suggest an impact of the pioneering North-
American trauma systems on mortality 
An early review135 dating from 1999, based on 40 studies concluded that the 
evidence is ‘suggestive’ that in-hospital mortality is reduced among the most 
severely injured with the implementation of trauma systems; however, 
compelling evidence is still lacking. The authors point out that their 
conclusions on the overall impact of trauma systems effectiveness mostly 
concerns trauma centres and that other components of care delivery were 
not assessed.  

Celso et al. (2006)136 found an improved odds of survival in 8 of the 14 
included studies after the implementation of a trauma system. They also 
performed a meta-analysis based on 6 studies that showed a 15% reduction 
in mortality in favour of a trauma system. 

Major trauma centres seem to have the highest impact on mortality 
among the most severely injured patients 
Biewener et al. (2005)137 performed a review that focused on pre-hospital 
airway transport and to a smaller extent on the comparison of mortality 
between major trauma centres and lower levels trauma centres. For this 
comparison they included 6 studies, originating from the USA (2), Canada 
(2), Australia (1) and Germany (1). In 5 of the 6 studies a significant lower 
mortality rate was found for major trauma centres. However, the authors 

warn that weak study designs and high heterogeneity hamper to draw 
definitive conclusions. 

Kim (2014)138 identified 17 articles that compared mortality between major 
trauma centres and Level II centres. The authors found that major trauma 
centres had better (10 studies) or similar (7 studies) mortality rates than 
Level II centres. The ten studies showing a better performance of MTC focus 
on very severely patients.  

Recent studies on the impact of different levels of care on patient outcomes 
provided a similar picture. Mortality rates for severely injured patients were 
sometimes better, sometimes worse in higher level trauma care centres 
compared to lower level trauma care centres139-143 or non-designated trauma 
centres.144-150 MTCs, however, seem to be the most beneficial for higher risk 
groups including the most severely injured (e.g. ISS>24).146, 149-153 

Indications for a volume-outcome relationship in the majority of 
studies, but evidence base not entirely straightforward 
Kim (2014)138 and Caputo et al. (2014)154 focused on the relationship 
between patient volume and mortality. Each review included 16 articles, out 
of which 10 are common to both reviews. High volume was associated with 
at least somewhat improved mortality in about half of the studies; however, 
benefits were mostly found only for some subpopulations (i.e. the most 
severely injured, older persons, etc.)138, 154 In Caputo (2014), four studies 
(25%) analysed the impact of surgeon volume on mortality. High volume per 
surgeon was associated with improved mortality in only one of four studies 
(25%).  

Both reviews stated that given the methodological shortcomings in the 
studies, definite conclusions cannot be drawn with respect to the impact of 
patient-volume on mortality. The authors also point out that it was not 
possible to determine an optimal volume-threshold above which better 
patient’s outcomes are attained. Recent studies127, 142, 155 provide limited 
evidence that major trauma patients admitted to higher volume trauma 
centres have a reduced risk of in-hospital mortality 
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Evidence of the impact of trauma systems for other outcomes is 
limited  
The evidence on the implementation of trauma centres and of patient-
volume on the length of stay in the hospital or in the intensive care unit (ICU) 
was not clear-cut. This result was present in one recent review138 as well as 
in more recent studies.129, 133, 144, 156, 157 

Quality assurance programme may enhance the performance of the 
major trauma system 
Kim (2014)138 pointed out accredited or designated trauma centres (via the 
American College of Surgeons or state verification programs) had better 
patient outcomes (mortality and length-of-stay) in nine out of eleven studies. 
Recent studies 128, 129, 133, 144, 156, 157 do not provide further elements to clarify 
the impact of accreditation or designation of centres on patient’s outcomes.  

7 CONCLUSION 
The purpose of this study was to evaluate, in light of the recent scientific 
evidence and the experience of other European countries, the need to 
reform the organisation of care for major trauma patients in Belgium. Based 
on this study it is clear that there are compelling arguments to implement an 
‘Inclusive System for Major Trauma’ in Belgium. 

7.1 Lessons for the implementation process 

An international consensus to organise care for major trauma patients 
via inclusive trauma networks 
Since the 1990s, some European countries started after the example of the 
US to implement major trauma centres that from the mid-2000 evolved 
towards trauma networks. Although major trauma centres remain a 
cornerstone in a trauma network the emphasis moved from isolated 
institutions towards a collaboration between all relevant actors in the care 
process of major trauma patients. The most important characteristic of these 
networks is that they are ‘inclusive’. This means that within a defined 
geographical area, all key actors, from prehospital emergency care services 
towards rehabilitation, have a clear role in trauma care. 

Evidence about effectiveness is not clear-cut …  
Despite the international support for the trauma networks and the belief that 
they contribute to better patient outcomes (e.g. improved survival or reduced 
disabilities) the evidence base is less clear-cut. Although many studies show 
some beneficial effects after implementation of a trauma system, the overall 
picture is not entirely clear with some studies showing no effect or even a 
few contra-intuitive results. One of the main reasons behind this conflicting 
evidence is that the quality of the available studies and the used study 
designs are not optimal. Frequent problems are the heterogeneity in the 
studied population (e.g. different levels or types of severity injury), outcome 
measurement (e.g. in-hospital mortality versus 30-day mortality) and 
insufficient risk-adjustment (i.e. mortality decreased in lower levels of trauma 
care since the most severely injured are directly transported to or 
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secondarily referred to a MTC). Comparability between studies is also 
hampered by the heterogeneous definitions of the trauma centre 
characteristics, including volume thresholds and the level of maturation of 
trauma networks. The latter may lead to evaluate newly implemented 
systems before reaching processes improvements or to fail to take into 
account that boundaries between trauma levels over time tend to dilute in 
mature systems.  

…. But strong indications for effectiveness among the most severely 
injured 
In the scientific literature, the most omnipresent definition of a ‘major trauma’ 
is a patient with an Injury Severity Score (ISS) above fifteen. However, 
behind this homogeneous definition lies a complex reality. Compared to 
lower-levels of care, admission to a MTC has been often, but not always, 
found to be beneficial for ‘major trauma patients’. A more in-depth analysis 
of studies with outcome measures reported for different subgroups of major 
trauma patients suggests that effects are most prominent for the most 
severely injured patients (e.g. ISS >24).  
Likewise, there are indications that special provisions should be undertaken 
for specific subgroups such paediatric and older patients and specific 
injuries (e.g. burns, spinal cord injury). A key success factor for a trauma 
network is thus getting the patients with a major trauma, especially those 
with very severe or specific injuries, to the MTC.  

… and it takes time before trauma networks achieve the expected 
benefits  
The evidence suggests that trauma networks need time to mature and that 
improvement in patient’s outcomes may be visible for different levels of care 
at different moments during the maturation of the system. Longitudinal 
studies evaluating networks after different points in time (e.g. the 
Netherlands, Israel and Canada) showed that a significant and consistent 
decrease in mortality is reached after a period of 10 years.  

Furthermore, improvements in patient outcomes can be observed in mature 
systems after the introduction of evidence-based processes. This makes 
sense since the crux of a trauma network is not just to provide staff and 

equipment but also to streamline the processes (e.g. shared knowledge 
between different levels of trauma care and implementation of standardised 
protocols) which requires time. Experts confirmed that indeed, it is not 
sufficient to provide the necessary staff and equipment, but that continuous 
investments in improved care processes (e.g. standardised protocols to 
accept and stabilise the patient at the Emergency Department, rapid access 
and interpretation of CT-imaging) make the real difference.  

Concentration of care: a critical mass of major trauma patients to gain 
and maintain expertise 
A trauma system, per definition, aims to enhance the concentration of 
patients into the centres that are better adapted to respond to the complex 
care needs major trauma patients require.  
Achieving a critical mass of patients per centre is considered ‘a must’ to 
allow the multidisciplinary teams to acquire and maintain the required 
expertise. Yet the available literature does not allow to set an optimal 
volume-threshold above which there is an indisputable improvement in 
patient’s survival. Despite the lack of consensus on the overall impact of 
high-volume, the latter seems to be associated with improvement on 
patients’ outcomes for some subpopulations, including the most severely 
injured. 
Countries that use volume-thresholds rely on the best available evidence as 
well as on expert opinion. The most often cited volume-threshold (i.e. at least 
240 major trauma patients (ISS>15) or 1 200 injured patients per year per 
centre) is that of the American College of Surgeons (ACS).18 While this norm 
is widely used all over the world, it should be noted that, even in the United 
States, some states require higher or lower volume of patients to be treated 
in designated MTCs.  
During the conceptualisation phase of the networks in European countries, 
professional organisations tend to align the volume thresholds to this 
international standard. Yet, it should be noted that these thresholds may be 
adapted to lower or higher norms because of political compromises or to the 
available resources when the actual implementation takes place. 
Nevertheless, it was observed that after some time, the volume thresholds 
tend to be aligned (e.g. as planned in by 2018 in the Netherlands) to the 
standards of the American College of Surgeons (ACS).  
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7.2 Towards a new care pathway for major trauma patients 
in Belgium  

All ingredients for trauma networks are available… but need to be 
brought together  
While Belgium has no formal ‘trauma network’ many of the elements that 
were identified in other European countries are already available.  

The future supraregional collaborations can rely on MICU teams that cover 
most of the country within short spans of time. The MICU teams are staffed 
by an emergency physician and a nurse. This is a different starting point 
compared to other European systems that re-designed their trauma system 
(e.g. in England ambulances are staffed by paramedics). MICU teams have 
the advantage that they can assess the severity of the injury at the scene of 
the accident and stabilise the patient when needed.  

In addition, Belgian hospitals have a large capacity and a modern 
infrastructure. Both elements provide a solid basis for the implementation of 
the system. There is, however, substantial room for improvement: limited 
coordination between prehospital providers, very large number of hospitals 
treating major trauma patients and therefore a very low caseloads, limited 
or late inter-hospital transfers and lack of good data and quality insurance 
programs  

Room for improvement: building a coordinated approach between 
prehospital providers  
Available data for prehospital settings show that patients are being referred 
to a too large number of hospital’s sites. The median volume of patients 
treated per hospital’s site is far below the lowest internationally established 
threshold (i.e. Germany’s threshold of 40 patients). In addition, unlike in 
countries with a trauma system in place, in Belgium it is not standard practice 
to transfer severe trauma cases immediately (e.g. after initial stabilisation in 
an acute hospital) towards a limited number of reference centres.  

Major trauma patients with burns seem to be an exception to this rule since 
most of these patients are immediately transported to one of the six Belgian 
major burn centres. As such, the case of burns shows that bypassing the 

closest hospital to centres that are better equipped and resourced to treat 
these severely injured trauma patients is not unthinkable.  

Yet, changing the triage of major trauma patients will require to:  

 Implement a common definition for ‘major trauma’ and a common 
triage tool to identify these patients. The most often used tools take 
into account the mechanism of injury and physiological and anatomical 
parameters.  

 Implement common rules to ensure a rapid inter-hospital transfer.  

 Impement common criteria to define the capacity (‘adequacy’) of 
hospitals to treat these patients in the list of hospital specificities of 
the Commissions for urgent medical care of each province. The criteria 
are currenlty based on a broad and heterogeneous desciption of the 
services (departments) available in the hospital.  

In other words, at the moment of the implementation of the inclusive trauma 
system clear triage tools and rules should be implemented. 

Room for improvement: categorisation of hospitals  
There is currently no formal categorisation of hospitals leaving each hospital 
to decide how and which resources are devoted to the treatment of major 
trauma patients. If an inclusive trauma system us implemented in Belgium, 
it is of utmost importance that the role of each acute hospital is clearly 
defined. In line with this, designating MTCs and the role played by other 
acute hospitals within the supraregional collaboration need to be 
established.  

After the implementation of the supraregional collaborations, the patient’s 
flow will change. The most severely injured patients will be referred to a 
MTC. MTCs will work with other acute hospitals in the supraregional 
collaboration to deliver care for less complex cases. The role of ‘non-MTC 
hospitals’, however, can differ according to their location. In areas at remote 
distance from a MTC, ‘non-MTC hospitals’ may have an important role in 
stabilising the patient before transferring them to a MTC as well as in the 
after-care and rehabilitation. The latter to ensure that patients with a long 
rehabilitation can be managed closer to their home. Acute hospitals at close 
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distance of a MTC, should be bypassed, except in the case that the MTC is 
overloaded.  

MTCs will need to accommodate a higher number of severely injured 
patients and in order to do so, other patients need to be referred to non-
MTCs. For these patients, clear agreements should be established in the 
network in order to determine which groups of patients will be brought to 
which hospital.  

Fostering a successful transfer of knowledge and expertise between 
healthcare professionals working in MTCs and non-MTCs is essential. A 
successful collaboration between MTCs and non-MTCs should enhance the 
expertise of healthcare professionals at all acute hospitals, leading to 
improvements in the quality of care provided to all injured patients.  

Room for improvement: improved data collection  
Evaluation and research on trauma care requires appropriate collection of 
data. At the moment, high quality data on the incidence of major trauma is 
lacking in Belgium. A trauma registry is not available and linking prehospital 
and hospital data is not possible. The latter was already addressed by 
healthcare authorities and it is expected that a unique patient identifier will 
be available in both databases in the near future.  

The implementation of the ‘inclusive trauma system’ provides a good 
opportunity to reassess the scope and content of the prehospital registry. 
The definition of major trauma patients in the prehospital registry should be 
aligned with the prehospital triage tool that will be selected at the moment of 
the implementation of the inclusive trauma system.  

Room for improvement: evaluation of the quality of care provided  
Except from some isolated initiatives, hospitals do not participate in 
programs allowing them to measure the performance of the care provided 
to major trauma patients.  

The implementation of an inclusive trauma system should be simultaneously 
be accompanied by a planned evaluation of predefined end-points for 
short-and long-term outcomes including quality of life indicators. 
Coupling data from the pre- and in-hospital settings with mortality data from 
the national registry could be used to evaluate process selected end-points 
for the networks before and after their implementation. While this approach 
has several shortcomings (e.g. mapping codes from the International 
classification of diseases clinical modification with (ICD-9) into codes of the 
Abbreviated Injury Scale (AIS)), it provides a short-term solution until these 
data can be retrieved from a trauma registry. 

In addition to this, the establishment of a formal quality assurance 
program needs to be foreseen. This is necessary to verify the compliance 
with the requirements that will be established for the supraregional 
collaborations. Given the time and costs required to establish an 
audit/accreditation process, an international established auditing institution 
could initially assess the compliance with the established requirements. 
Ideally, all structures should follow the same accreditation process in order 
to ensure that the supraregional collaborations are homogeneously 
implemented throughout the country.  

  



 

42 Towards an inclusive system for major trauma KCE Report 281Cs 

 

7.2.1 Policy levers for a successful implementation 

Opportunities within the overall reform of the Belgian hospital 
landscape 
As the Belgian hospital landscape is undergoing a large reform on its 
organisation and financing, there is a momentum that can be used to install 
‘inclusive trauma system’. The supraregional collaborations for major 
trauma can be aligned to the new hospital landscape with loco-regional 
networks and to the policy levers used to realise them. Three main policy 
levers can be used to support the implementation of trauma centres:  

 programming the maximum number of supraregional collaborations and 
MTCs and supraregional ; 

 recognition of the supraregional collaborations and MTCs based on 
clearly defined recognition criteria (and;  

 payment mechanism.  

Evidence from abroad shows that the participation of all stakeholders in the 
discussion of the ‘blueprint’ for the inclusive trauma system facilitates its 
implementation. The latter requires that healthcare authorities propose clear 
and transparent programming and recognition requirements.  

Programming the supraregional collaborations and MTCs based on 
internationally accepted criteria 
Care for major trauma patients is a typical care assignment that requires, as 
pointed out in the principles of the current reform, a supraregional 
collaboration encompassing several loco-regional networks. The ‘reference 
points’ of these supraregional collaborations are the major trauma centres 
that will attract patients from the loco-regional networks encompassed in ‘the 
suprearegional collaborations for major trauma’. In other words, there will be 
less supraregional collaborations and MTCs than there will be loco-regional 
networks. Consequently, the loco-regional networks will have to make 
arrangements for the referral of patients to the MTC (theoretically unique) of 
the supraregional collaboration. 

The programming rules for the supraregional collaborations and MTCs can 
be based on best practices abroad and on the scientific literature. Minimum 
key parameters to model the supply of MTCs throughout the entire territory 
should include: the transport time to the MTC (i.e. allowing to reach the 
MTC within 45 minutes), the population covered by the supraregional 
collaborations (i.e. with variations between 1.5 and 2.5 million inhabitants as 
in the Netherlands and England, respectively), the supply of EMS 
providers and acute hospitals and minimum volume thresholds (e.g. 
240 major trauma patients (ISS>15) as defined by the American College of 
Surgeons (ACS)). In addition, to avoid duplication of services and low 
volumes per centre, it seems appropriate that a supraregional collaboration 
is built around only one MTC. 

The programming of MTCs should also take into account agreements with 
international partners. Indeed, cross-border collaborations between EMS 
teams and hospitals (e.g. with MTC abroad close to the Belgian boarder) 
may influence the patient’s flow.  

Defining and implementing recognition criteria  
The translation of the Federal programmed supraregional collaborations and 
MTCs towards their actual designation is the responsibility of the federated 
entities. Recognition standards will have to be developed based on 
internationally accepted standards for infrastructure (e.g. operating room 
capacity for emergency surgery), staffing (e.g. 24/7 availability of 
experienced emergency physicians, nurses, etc.) and ideally, the same 
recognition standards should be implemented throughout the entire 
territory.  
Since the programming will limit the number of MTCs and given that many 
Belgian hospitals have a modern and good infrastructure the number of 
eligible candidates will potentially be higher than the number of programmed 
MTCs. As such the federated entities will have to run simulations whereby 
the transport times prevail on the other criteria. Additional provisions 
should be undertaken in areas not in 45 minutes reach of a MTC (e.g. acute 
hospitals can play an important role in the initial stabilisation).  
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The recognition process should include a careful assessment of the 
hospital’s manpower, the processes in place and the hospital’s capacity 
to create links with other hospitals (e.g. ‘informal networks’ and the 
possibility of expanding them within delimited the supraregional 
collaboration).  

Hospitals designated as MTCs should be ready and capable to be the centre 
of a ‘knowledge network’ and to ensure the transfer of expertise to other 
hospitals in the supraregional collaboration. The latter implies the transfer of 
evidence-based protocols as well the support necessary to effectively 
implement them.  

Payment mechanism taking into account the required resources and 
aligned to the overall reform of the Belgian hospital payment system  
Payment mechanisms for the acute phase in MTCs should be designed as 
a mixed financing model, similar to that recommended for the financing of 
emergency departments (KCE report 263).36 A large share of the financing 
should encompass a fixed part in order to guarantee the reception of 
patients on a 24/7 basis by highly qualified staff in the trauma centre. 

The variable part should allow to take into account the large variability in 
the care process. After the most critical phase, the care provided to these 
patients becomes highly variable given that it depends on the type of injury 
and on the comorbidities. Therefore, the financing model should include a 
variable component in order to take into account these large variability. 

A KCE study is currently addressing the advantages and short-comings of 
financing models for hospitals stays with a large variability in the care 
process. The results of this study are expected by the summer of 2017 and 
could provide a basis for the establishment of financing mechanisms for 
these specific categories of patients.  

Healthcare authorities should also consider whether current payments for 
primary and secondary transfers will need to be adapted when trauma 
collaborations are implemented. The MICU teams are linked to individual (or 
associations of) hospitals and it will be necessary to assess whether 
increased transport times needed to reach a MTC (primary and secondary 
transfers) may lead to extra costs for these hospitals.  

Finally, a budget to cover the cost related to the logistic organisation of the 
networks may be required to launch the networks.  

Transitional phase 
The inclusive trauma system will require time to implement changes. 
Therefore, it is recommended to make an evaluation after five years of the 
system’s implementation, in particular to assess the modifications in the 
patient’s flow: concentration of major trauma patients in MTCs, role of other 
hospitals and the performance of the supraregional networks to re-organise 
the patient’s flow according to the hospitals’ capacity.  

Policymakers should be aware that saving lives is the first step of the 
system. While, per se, this is a great accomplishment, the next challenge 
will be to allow these victims to live, as much as possible, without disabilities. 
In order to do so, rehabilitation services should meet the specific needs of 
these patients. Therefore, we encourage policymakers to review this aspect 
at the launch of the new pathway for major trauma patients in Belgium. 
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Box 7 – Study limitations 

Scope  
This study focused on the organisation of the acute phase of major trauma 
treatment. Therefore, the description of injury prevention programs and of 
the organisation of the rehabilitation services for major trauma were outside 
of the scope of this report. We did neither include an evaluation of the tools 
and thresholds used to group or discriminate trauma patients nor the 
accuracy of existing pre-hospital triage tools. Nevertheless, the current KCE 
study describes the applied definitions and tools found in the literature and 
in the different countries.  

We did not evaluate the link between the care for burnt and major trauma 
patients. The latter was decided given that a detailed analysis of the 
organisation framework for burnt patients in Belgium was included in a 
previous KCE study.158 An analysis of costs in selected foreign countries 
was not included as these depend on organisational and financing models 
that are not directly transferable to the Belgian situation. The payment for 
services in the different countries analysed is based on different activity-
based payment system. This model of payment is currently not in place in 
Belgium making direct comparison impossible.  

Belgian data 
Five main limitations concerning the analysis of the Belgian data must be 
mentioned. First, the data analyses mainly rely on administrative data, i.e. 
the Mobile Intensive Care registry and the minimum hospital data. First, the 
most recent data were used for both sources which implied to have a certain 
time lag (2015 for the Mobile Intensive Care registry and 2014 for the 
minimum hospital data). 

Second, we could not measure the performance of the system giving the 
lack of information of patients’ outcomes.  

 

Third, our definitions for ‘major trauma’ reflect an approximation of the true 
cases in Belgium. The definitions used were discussed with experts from the 
field. While they acknowledged that the data did not reflect the incidence of 
‘major trauma’, the experts agreed that the choices made allow to have an 
appropriate view on the dispersion of patients throughout the country.  

Fourth, each database had specific shortcomings. In pre-hospital 
settings, the number of ‘severe trauma' is likely to be influenced by the 
coding practices of the MICU teams. In addition, there is not a good 
correspondence between the flag for ‘severe trauma’ and the definition 
included in the SMUR manual (i.e. a patient with an RTS of less or equal to 
five and whose International Classification of Diseases (ICD) code is 
between 800 and 959.9). Data on PIT (Paramedics Intervention Team) or 
ambulance interventions were not available for this study. For severe 
trauma, an ambulance or a PIT are likely to be sent to the scene of the 
accident if the MICU is not available. Overall, data shortcomings may lead 
to underestimations of the number of severe trauma interventions. 

In in-hospital settings, we restricted the analysis to in-patient stays for 
multiple significant trauma (Major Diagnostic Category (MDC) = 25). This 
choice does not allow to calculate the total number of patients with a ‘major 
trauma’ as it focuses on poly-traumatised patients and does not encompass 
serious isolated injuries. In order to validate our choice, sensitivity analysis 
were performed for other groups (e.g. Craniotomy for trauma, Head trauma 
without coma > 1hr or Haemorrhage, Brain contusion/Laceration, Major 
chest & respiratory trauma). Compared with patients in the MDC25, a higher 
percentage of patients had a low severity of illness in the other groups and 
the number of cases largely exceeded the number of expected number of 
major trauma cases based on international comparisons. Both observations 
indicate that these trauma-related APR-DRG’s outside MDC25 include a 
large portion of less severely injured patients.  

Fifth, little data was available to analyse whether the hospital’s resources 
were associated with the referral of patients to a specific site.  
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International comparison 
Evidence gathering for the international comparison relies on a narrative 
review of available reports and ad-hoc searches for the volume-outcome 
analysis and the impact of the maturity of the system. This approach allowed 
us to have a global perspective of the situation in the different countries that 
was further completed and reviewed by experts working in the field of trauma 
in each country.  

Systematic review 
The systematic review had several limitations. The complex literature on this 
topic combined with the heterogeneous definitions of patients and trauma 
centre characteristics resulted in a large number of studies not being 
included. We focused on unadjusted outcomes that do not reflect differences 
between study populations and hospital characteristics, limiting the 
evidence for our findings. However, different authors used different variables 
to adjust their analyses, making it impossible to compare adjusted outcomes 
across studies. We focused on the most recent literature (i.e. published 
since 2012). To avoid missing relevant information from older studies we 
compared our findings with the evidence included in systematic reviews of 
high quality. Finally, the field of research on trauma care is continuously 
expanding. However, given the time constraints of the project evidence 
published after April 2016 was not included.  
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 RECOMMENDATIONS To the Federal Minister of Social Affairs and Public Health 
In order to reduce the fragmentation in major trauma care, all structures involved in major 
trauma care should be integrated into one ‘Inclusive Trauma System’, divided into several 
supraregional collaborations. The ‘reference point’ of each supraregional collaboration is a 
Major Trauma Centre (MTC).  

● On the basis of international benchmarks and of estimates of major trauma incidence in 
our country, the maximum number of Major Trauma Centres (MTCs) in Belgium should be 
between four and seven. A further concretisation of this programming will have to take 
into account the following parameters: 

o The population covered by a supraregional collaboration varies between 1.5 million 
(as in the Netherlands and Germany) and 2.5 million inhabitants (as in England). 

o Transport times (from departure with the patient at the accident scene until arrival at 
a Major Trauma Centre) should not exceed 45 minutes.  

o A Major Trauma Centre should manage at least 240 patients per year with a major 
trauma (Injury Severity Score (ISS) above 15), and at least 80 patients with a very 
severe major trauma (ISS>24).  

o There is one Major Trauma Centre per supraregional collaboration.  
o All acute-care hospitals with a specialised emergency department are also part of a 

supraregional collaboration. 

 To foresee financing mechanism that take into account the required resources and that 
are aligned to the reform of the financing of hospital: a fix part for availability and a variable 
part to take into account the large variability in the care process 

To the Federated and Federal entities in charge of programming and recognition  

 Recognition standards for supraregional collaborations and MTCs should be developed, 
on the basis of the federal defined programming rules.  

 A distinction should be made between Major Trauma Centres for adult patients only and 
Major Trauma Centres that also can accept children.  

 The recognition standards for a Major Trauma Centre for adults should be based upon the 
internationally accepted standards (i.e. the American College of Surgeons Committee on 
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Trauma ACS-COT standards, upon which most European trauma systems are based) and 
should at least include the following requirements: 

o Infrastructure and medical equipment: highly specialised emergency departments 
with at least two trauma rooms, operating room capacity for emergency surgery, 
highly specialised neurosurgery departments and intensive care units, a blood bank 
with adequate supply to allow mass transfusions, computed tomography facility (CT), 
magnetic resonance imaging (MRI) and interventional radiology unit.  

o Protocols to ensure: 

 a safe and rapid handover from pre-hospital team to the trauma team;  

 stabilisation of the patient in the trauma room; 

 direct access to diagnostic and surgical infrastructure and equipment within a 
predefined timing upon arrival. (e.g. within CT within 30 minutes)  

o Healthcare professionals:  

 24/7 availability of a multispecialty trauma team including at least one emergency 
physician or equivalent and one specialist with experience in major trauma, 
present at the hospital; 

 other specialists with critical skills (anaesthetist, neurosurgeon, radiologist, 
vascular surgeon, etc.) should be able to reach the hospital within 15 to 30 
minutes; 

 a sufficient number (to be defined) of the healthcare professionals within the 
trauma team must have followed a training in emergency room management and 
trauma related life support.  

o Coordination functions of each Major Trauma Centre in its the supraregional 
collaboration include: 

 to provide and coordinate training and education programs for all healthcare 
professionals; 

 establish and run a comprehensive quality system; 
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 provide short-term specialised advice and/or care in the Major Trauma Centre, on 
an outpatient or day-care basis, for less severe patients admitted in other 
hospitals. 

 MTCs that also admit children aged 16 years or younger should in addition fulfil the 
following conditions:  

o Infrastructure and medical equipment: Paediatric Intensive Care Unit, trauma room in 
the emergency department with child-specific protocol, paediatric resuscitation 
equipment; 

o Healthcare professionals: 24/7 availability of dedicated and specifically trained 
paediatric teams;  

o MTCs providing care for children may cover larger areas than those for adults, in order 
to increase the concentration of patients treated per centre. 

 Recognition standards for supraregional collaborations; 

o The supraregional collaborations are responsible to establish clearly defined 
agreements between all participating actors (hospitals and emergency medical 
services), including: 
 the role of acute care hospitals not designated as a Major Trauma Centre (e.g. 

stabilisation of major trauma patients in case the 45 minutes transport times to a 
Major Trauma Centre cannot be met); 

 protocols for secondary transfer between acute care hospitals; 

 continuity of care in terms of post-acute care and rehabilitation in facilities in 
proximity of patient’s place of residence; 

 monitoring of the compliance with established evidence-based protocols for the 
clinical management of trauma patients. 

 The quality of care of the supraregional collaboration and MTC should be evaluated on a 
regular basis using internationally accepted accreditation standards.  
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To the Federal Public Service Health, Food chain safety and Environment 

 A national pre-hospital triage tool for trauma should be introduced in Belgium. This tool 
should allow to identify major trauma patients and ensure that they are transported to the 
nearest major trauma centre.  

 The registration of pre-hospital information in the Mobile Intensive Care Unit registry 
(MUGreg – SMUreg) should be standardised and improved, including the provision of a 
clear and unique definition for a ‘major trauma’, in coherence with the pre-hospital triage 
tool that was adopted. 

  A unique patient identifier should enable the coupling of data from the Mobile Intensive 
Care Unit registry with hospital discharge data (MZG – RHM). 

To the Federal Public Service Health, food chain safety and environment and INAMI – RIZIV  

 A national policy for major trauma requires to have access to high quality data for the 
complete trauma care pathway:  

o The pre-hospital phase; 
o The initial treatment in the emergency department; 
o The complete hospitalisation phase (including the phase in the intensive care unit); 

and  
o Short- and long-term outcomes including mortality, disability and patient’s quality of 

life. 

This information is collected in different datasets and should be centralised and coupled 
with a unique identifier. This could be included as a part of the new wave of the 
Healthdata.be initiatives.  
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