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ABSTRACT 
 

INTRODUCTION: Polytrauma is an important cause of mortality and morbidity in our 

society, especially in adolescents and young adults. The causes of multiple traumas are 

variable, but traffic accidents are the main cause. In the management of 

polytraumatized patients, time is very important and the concept of “Golden Hour” 

reflects the need for a quick evaluation and resuscitation. For that reason, and to 

organize the multidisciplinary team and the medical procedures to do in a 

polytraumatized patient, the Polytrauma Committee of Hospital Josep Trueta made a 

protocol based on the guidelines and with the major evidence available to attend a 

patient with multiple injuries in the emergency system of this hospital.    

JUSTIFICATION:  the polytrauma protocol is the first one of the Hospital Josep Trueta 

and has never been evaluated. For this reason it is important to make this project, to 

evaluate if the application of the polytrauma protocol is associated with a lower 

mortality of the patients and lower days of hospitalization.  

OBJECTIVES: to evaluate if the application of Hospital Josep Trueta’s polytrauma 

protocol is associated with lower mortality and less days of hospitalization of the 

patients with multiple traumas attended at the emergency system of this hospital. 

METHODOLOGY: The present study will be an observational cross-sectional study that 

will be carried out in the emergency system of Hospital Josep Treueta. The sample will 

be formed by two groups of polytraumatized patients attended at the emergency 

system of Hospital Josep Trueta: one group will be formed by patients attended in the 

emergency system of Hospital Josep Trueta before the implementation of the 

polytrauma protocol (control group) and another after (polytrauma group). Then, we 

have to compare the mortality rates and hospitalization days of the two groups, to see 

if there are differences.  

 

 

KEY WORDS: multiple traumas, 

polytrauma, multiple injuries, 

management, outcome. 
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ABBREVIATIONS 
 

ATLS: Advanced Trauma Life Support 

HJT: Hospital Josep Trueta 

MOF: Multiple Organ Failure  

AIS: Abbreviated Injury Severity Score 

MaxAIS: Maximum Abbreviated Injury Severity Score 

ISS: Injury Severity Score 

NISS: New Injury Severity Score 

RTS: Revised Trauma Score 

APACHE: Acute Phisiology and Chronic Health Evaluation 

TRISS: Trauma and Injury Severity Score 

ASCOT: Severity Carecterization of Trauma Score 

RISC: Revised Injury Severity Score 

PHTLS: Pre-hospital Trauma Life Support 

ATCN:  Advanced Trauma Care for Nurses 

SEM: Sistema d’Emergències Mèdiques 

WMA: World Medical Association  
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INTRODUCTION 

What is a polytrauma patient? 
 

The term polytrauma is used to describe patients with multiple injuries involving 

different body regions caused in a single event. One of the injuries or their 

combination are life threatening. Another characteristic of polytraumatized patients is 

that the injuries can alter the physiology and cause the failure of uninjured organs 

taking the patient to a high risk of complications (1,2). However, there isn’t an 

universal accepted and validated definition of the term polytrauma (1,3). It has little 

importance for the clinical practice but this is a problem to define inclusion and 

exclusion criteria for the research studies, for the epidemiology monitoring and to 

compare outcomes from several hospitals (3).  

 

To have multiple injuries has an impact on the mortality and morbidity, because in 

polytraumatized patients the mortality and morbidity are higher than the summation 

of the mortality and morbidity of each separately injury (1). 

 

There are a lot of possible combinations of trauma in all body regions, cavities and 

organs. For that reason, polytrauma patients are very heterogeneous. Nevertheless, 

there seems to be a systemic response to multiple trauma, regardless of the affected 

regions (4). 

 

Other terms used in literature 
 

There are many words that have been used in international literature to describe 

patients with multiple injuries involving different body regions: polytrauma, multiple 

injured patients, severely injured patients and patients with multiple traumas. 

Nowadays they are considered synonyms (4). 
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Epidemiology of polytrauma 
 

Trauma is an important health problem, because it represents a huge amount of 

deaths, especially in adolescents and young adults (4–6). Furthermore, traumatic injury 

is the first cause of death, all over the world, in people from 5 to 44 years old, with two 

seriously disabilited survivors for each death (7) and it represents 10% of all deaths (8). 

In Catalonia, in 1 year (from July 2012 to July 2013), there were 971 adult patients with 

multiple traumas, and 57% were aged from 16 to 46 years old (5). 

 

The mortality of patients with severe injuries varies from 7 to 45%. The mortality has a 

wide range of variability, depending on the hospital and the country observed (4,9). In 

Catalonia, the mortality of polytraumatized patients is about 10%, but if we categorize 

the patients depending on their age, we see that the mortality has an exponential 

growth in patients with more than 75 years old, in which the mortality is 37% (5). As 

the population ages and older people become healthier and active, older victims of 

multiple trauma will become more frequent in the near future (10).  

 

Figure 1: mortality rate by age (5). 
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The causes of trauma are variable, but the most important worldwide is traffic 

accidents (25%). Following the traffic accidents, there are many others causes like self-

harm (16%), violence with other people (10%), drowning (9%), war (6%), falls (6%), 

poisoning (6%), fires (5%) and other causes (17%) (11). In Catalonia, the principal 

causes of trauma are traffic accidents (54’5%) and falls (26’9%) (5).  

 

The management of patients with multiple traumas requires a significant consumption 

of health resources, because these patients often require massive resuscitation 

transfusion, extensive imaging, multiple surgeries, extended intensive care unit stay, 

large hospitalization and complex rehabilitation programs (1). It is estimated that the 

costs of trauma surpasses $500 billion dollars per year, all over the world, but only 4% 

of the money invested to investigation is for trauma’s investigation (11). In addition, 

severe traumatic injury can generate long-term pain and disability, and it’s very costly 

for the sanitary system (12). 

 

Distribution of trauma deaths 
 

The classical distribution of deaths as a consequence of trauma was first described by 

Trunkey in 1983, and follows a distribution with three peaks, and is classically 

described as trimodal (11,13–17):  

 

The first peak is formed by the immediate deaths. It includes deaths that occur in the 

first few seconds or minutes after the trauma (< 60 minutes). This peak is caused by 

nonsurvivable injuries, most frequent by severe injuries of the central neurological 

system, cardiac or aortic rupture. These patients die on the scene or short time after 

arrival to the hospital. To reduce the amount of deaths of this peak, prevention is the 

most effective way (11,14,16), because despite all progress in prehospital care and 

emergency medical services, the proportion of early deaths remained unchanged at 

50-60% (16).  
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Figure 2: summary of studies evaluating immediate deaths (16). 

 

Since 1999, Catalonia has implemented Road Safety plans. These strategies helped to 

reduce the number of deaths in traffic accidents. Since the first Road Safety Plan was 

launched in 1999, the number of deaths in accidents has been reduced a 60%. 

Nowadays, Catalonia has similar level to some European countries that are considered 

leaders in this field, like Sweden, the United Kingdom, the Netherlands and Germany 

(18). 

 

 

Figure 3: changes in the number of deaths and serious injuries in Catalonia (18). 

 

Since January 2014, the 6th Road Safety Plan is working, and has the goal of reducing 

the mortality in traffic accidents a 50% by 2020 (compared with the death toll in 2010). 

To achieve this goal, Generalitat de Catalunya and Servei Català de Trànsit, marked 

some objectives and developed Strategic lines and tracking projects (ANNEX 1) (18). 
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The second peak in the trimodal distribution represents early deaths. It includes the 

deaths that occur in minutes or hours after the trauma (< 4 hours) excluding 

immediate deaths. The main causes of these deaths are subdural and epidural 

hematomas, hemopneumothorax, spleen rupture, hepatic lacerations, pelvic fractures 

and/or other injuries that cause heavy bleeding. These patients arrive alive at the 

emergency system and are potentially treatable with early care (11,14,16). The 

proportion of early death has remained relatively unchanged at 25-30% (16).  

 

Figure 4: summary of studies reviewing early deaths (16) 

The “Golden Hour” for the attention of a traumatized patient is characterized by the 

need for a quick evaluation and resuscitation in the first hour (11). With a 

multidisciplinary team, prioritization of the medical procedures and the promptness of 

the actuations, polytraumatized patients will have better outcomes (15). The “Golden 

Hour” is the main objective of the Advanced Trauma Life Support (ATLS) method (11), 

and of Hospital Josep Trueta’s (HJT) Polytrauma Protocol (19) . 

 

The third peak consists of late deaths. It includes deaths that happened several days or 

weeks after the trauma and is basically due to sepsis and organ failure, that jointly 

represent 78% of late deaths (11,14–16). The procedures done on the previous periods 

have impact on the mortality of this stage, because the deaths of this peak have been 

attributed to crystalloid resuscitation (15).  In contrast with the last two peaks, there 

has been a huge reduction of deaths in this peak since 1980 (16).  
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Figure 5: summary of studies evaluating late deaths (16). 

 

- The development of multiple organ failure (MOF) after severe trauma is one of 

the principal causes of late death and is the major cause of post-injury 

morbidity. The incidence of MOF varies from 7 to 66% and is considered an 

evolutionary process. The mortality of MOF has been decreasing in the last 

years due to the advances in treatment and management of the severe injured 

patients. However, at this moment, mortality is still high (varies from 31 to 80 

%) and it is related with the affected organs (20,21). 

 

The development of MOF has two peaks (20):  

 The early MOF includes the ones developed in the first 72 hours after 

trauma, and it seems that the respiratory failure has an important role 

because usually, it precedes other organ failure. It represents 40% of MOF 

(20). 

 The late MOF are the ones developed beyond the 72 hours after the 

trauma, and it seems that requires a second aggression that usually is an 

infection, especially a pulmonary one. It represents 60% of MOF (20). 

 

The physiopathology of MOF is not clear, but it involves the immunologic 

system, creating endothelial and epithelial damage that decrease the cellular 

permeability and induce the apoptosis of cells (20).  
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Figure 6: summary of the physiopathology of MOF following severe trauma (20). 

 

There are some predictors of the development of MOF: age, gender, severity of 

trauma, traumatic brain injury, use of blood products during the resuscitation, 

coagulation disorders and thrombocytopenia, hemodynamic status and lactate 

(20,21). 
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- The development of sepsis is other of the most important causes of late death 

in trauma patients (11,14,16). Trauma and subsequent surgical interventions 

are stress situations, and up-regulate the immunoinflammatory system, 

inducing, initially, a systemic inflammatory response that frequently is followed 

by a feedback mechanism of counter-inflammatory response that, in turn, 

maintains the inflammatory immune homeostasis. This situation seems to 

contribute to an immunoparalysis that might be responsible for lowering the 

resistance to nosocomial infections in patients who have survived initial 

resuscitation, and exposing them to an increased risk of complications (for 

instance acute respiratory distress syndrome or MOF) secondary to sepsis 

(22,23).  

 

The distribution of trauma deaths has been changing in mature trauma systems and 

the classical trimodal distribution of trauma deaths has been questioned by numerous 

authors (13–16) because of the improvement of the management of trauma patients.  

In the last 30 years, the interventions developed with the aim of reducing trauma 

deaths have been (15,17):  

- Injury prevention advancements. 

- Prehospital advanced life support interventions. 

- Rapid transport to a trauma center with personnel and resources to attend 

polytraumatized patients. 

- Adoption of advanced life support interventions by care providers in the 

emergency department. 

- Evidence-based protocols for acute care of injuries. 

- Advances in hospital diagnostics. 

- Surgical techniques and critical care. 

- Multidisciplinary care of the injured patient. 

- Development of treatment strategies and rehabilitation and reintegration of 

the patient into society(15,17).  
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With these interventions, in  mature trauma systems, the trimodal distribution of 

trauma deaths seems that have changed to a bimodal distribution (14,15), with a great 

peak of immediate deaths and another peak of early deaths. There was a dramatic 

decrease in the number of late deaths (14,15). Nevertheless, the available data of the 

change to a bimodal distribution is not clear (16,17) and maybe the investigators chose 

an inconsistent time interval to define the timing of deaths, and this could be a 

confounding factor (16). The American College of Surgeons still uses the trimodal 

distribution to teach physicians about the causes of immediate, early and late deaths 

and some interventions to manage patients with multiple traumas (13). 

 

Scores used to evaluate polytraumatic patients  
 

Abbreviated Injury Severity Score (AIS): AIS is a way to describe the injury and it is not 

designed on its own to predict mortality or other outcomes. The last revision of AIS 

lists about 2000 different injuries in six body regions (ANNEX 2). Each injury is coded on 

a scale from 1 to 6. AIS is the base to calculate other scores (2,4).  

INJURY AIS SCORE 

1 Minor 

2 Moderate 

3 Serious 

4 Severe 

5 Critical 

6 Unsurvivable 

 Figure 7: punctuation of AIS. Adapted from (4). 

 

AIS-based injury severity measures predict the outcome of trauma patients and have 

an association with work disability and medical costs (they increase monotonically with 

injury severity) for work-related injuries (12).  
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Injury Severity Score (ISS): this score is based on anatomical injuries defined in AIS. ISS 

is calculated as the summation of the squares of the highest AIS in each of the three 

most severely affected body regions (head, face, chest, abdomen, extremities including 

pelvis and external structures). To calculate the ISS, it should be used one injury for 

body region.  The punctuation of ISS is from 1 to 75, and 75 is assigned to anyone with 

an AIS of 6(4). This score is the most widely used by trauma systems and in trauma 

research, with good agreement inter- and intrarater (2–4,12), and has been validated 

for the prediction of mortality (12).  

 

New Injury Severity Score (NISS): this score is also based on anatomical injuries 

defined in AIS, but it is a modification of ISS by using the three most severe injuries 

(instead of body regions like ISS). With this modification the NISS improves the 

prognostic value of predicting survival rate, especially for penetrating trauma and 

isolated head injury. NISS is calculated as the summation of the squares of the AIS 

score of the three most severe injuries. The punctuation of NISS is from 1 to 75, and 75 

is assigned to anyone with an AIS of 6 (2,4,12). 

 

There are a multitude of other statistical models that have been developed to predict 

outcomes in trauma patients and the prediction of the patient risk is not the same, 

using one score or another (24). Some of them incorporate physiologic data, such as 

Revised Trauma Score (RTS) and Acute Physiology and Chronic Health Evaluation 

(APACHE). Others are based in both anatomic and physiologic data, such as Trauma 

and Injury Severity Score (TRISS), Severity Characterization of Trauma Score (ASCOT) 

and Revised Injury Severity Score (RISC) (24,25). As the scoring systems become more 

complex, it is more probable that the data required to calculate it is unavailable on 

admission (25). Nevertheless of this amount of scores, the scores most widely used are 

ISS and NISS (2).  

 



                                                      POLYTRAUMA: evaluation of polytrauma protocol of Hospital Josep Trueta 

 

13 
 

Background of polytrauma care 
 

Before 1980 there wasn’t a uniform approach to trauma care. Since then, the 

management of polytraumatized patients has dramatically changed and the factor 

time has gained a lot of importance (26). The first time that the time factor was take 

into account was in 1976 by an orthopedic surgeon who had an accident with his 

family. He introduced the concept of “First Hour” to attend a trauma patient (11).   

 

The quality of the treatment of most severely injured trauma patients was improved 

by the introduction of education and training programs for both preclinical and 

emergency system staff (26). In 1978, the first prototype of the course ATLS was 

created by a group of USA surgeons and nurses to teach doctors that didn’t treat 

trauma patients in their daily practice, to provide the appropriate care of trauma 

patients and to improve the prognostic of these patients. This ATLS included 

conferences and demonstrations of the resuscitation techniques and practical 

experiences at the laboratory (11).  

 

Since then, a lot of countries offer this course to doctors. In 2007, above 1 million 

doctors had done the ATLS course. Nowadays, every year ATLS trains above 40.000 

doctors all over the world. Every 4 years a revision is done to introduce new evaluation 

and treatment techniques (11).  

 

The Pre-hospital Trauma Life Support (PHTLS) for pre-hospital emergency medical 

assistants and the Advanced Trauma Care for Nurses (ATCN) are parallel courses that 

where created to complement the ATLS course. The formation in trauma of nurses and 

Pre-hospital staff is very important, because to manage a trauma patient a 

multidisciplinary team is needed, and all people have to act according to the same 

actuation diagram (11).   
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CatSalut’s Polytrauma code. Priority of patients. 
 

CatSalut implemented a Polytrauma code in Catalonia on November 2011. The initial 

attention of polytraumatized patients requires the urgent attention of a 

multidisciplinary team and the best way to do that is by using a care network. The care 

network consists in the categorization of the hospitals in 3 levels depending on the 

services that they have on call 24 hours (ANNEX 3) and the categorization of the 

priority of the patients. With these prioritizations a polytraumatized patient is sent to 

the most useful hospital depending on the solving skills of the hospitals, geographical 

proximity and resource availability criteria (6,19) (ANNEX 4).  

 

The code consists in a Pre-Hospital activation by the Sistema d’emergències Mèdiques 

(SEM), making the initial evaluation of the patient and advising the physician of the 

emergency service of the hospital. When SEM alerts the emergency service of the 

hospital, the following data of the patient is included (6,19): 

- Sex 

- Age 

- Priority of the patient: 0, 1, 2 or 3 

- Type of accident 

- Affected body area 

- Breathing 

- Hemodynamic state 

- Level of consciousness: evaluated by Glasgow Coma Scale 

- Expected time of arrival at the hospital 
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The politrumatized patients are classified in 4 groups of prioritization depending on the 

severity of their injuries (6,19): 

Priority Explanation Criteria 

0 Physiologic criteria: 
patients with 
hemodynamic instability 
criteria 

- Respiratory Rate < 10 bpm 
- Respiratory Rate > 25 bpm 
- Systemic Blood Pressure < 90 mmHg 
- Absence of peripheral pulses 
- Glasgow Coma Scale ≤ 13 

 

1 Anatomical criteria: 
patients who have 
severe injury, but are 
hemodynamically stable 

- Penetrating wound in head, neck, trunk and/or extremities 
(proximal to knee and elbow) 

- Open skull fracture or collapse 
- Instable thorax 
- Pelvic fracture 
- ≥ 2 long proximal bone fractures (femur or humerus) 
- Proximal wrist or ankle amputation  
- Crushed extremity (catastrophic extremity) 
- Extremity paralysis 
- Grade >  II burns and extension ≥ 15% of body surface 
- Completed burn of face or neck  

 

2 Injury mechanism: 
patients that only 
accomplish the criteria 
of injury mechanism of 
high energy 

- Falls of an altitude > 6 meters 
- Vehicle collision with: 

 > 33 cm intrusion to the companion site or > 45 cm  to any 
other part of the vehicle 

 Partial or complete ejection  

 Dead of a companion of the vehicle 

 Vehicle telemetry data that indicate a high risk of injury (in 
general speed > 60 Km/h) 

- Car collision with pedestrian or cyclist with shove, shift or a 
significant impact (> 30 km/h) 

- Motorcycle, cycle or another mobile dispositive accident in a 
significant velocity (>30 km/h) 
 

3 Special considerations - Old adults: > 55 years 
- Pregnant women (> 20 weeks of pregnancy) 
- Anticoagulation or coagulation alteration  
- Patient with dialysis treatment 
- Professional criteria 

 

Figure 8: criteria for the priorization of multiple trauma patients. Adapted from (6,19). 
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Doctor Josep Trueta Hospital’s Polytrauma protocol 
 

The polytrauma committee of HJP has been working in the protocol since 2013, and it 

will finally be implemented in 2015. The polytrauma protocol of HJT was created to 

define how polytraumatized patients have to be managed in this hospital. This 

protocol is based on the ATLS guidelines created by the American college of surgeons, 

adapted to the characteristics of the sanitary system of the country and the hospital. 

This code provides a multidisciplinary management of the polytraumatized patients to 

detect and treat faster the different pathologies of the patients (19).  

 

The Polytrauma protocol establishes the actions to take when you found pathology in 

the primary and secondary evaluation of a polytraumatized patient and also makes a 

systematization of the serum therapy, transfusions, drugs and additional tests 

depending on the prioritization of the patient (ANNEX 5) (19).  

 

Once the SEM has made the Pre-hospital activation, there is the activation of In-

Hospital code that consists in the activation of all the staff required for the 

polytrumatized patient’s attention by the physician of the emergency system (19).  
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Figure 9: diagram of staff activation in HJT’s polytrauma protocol. Adapted from (19). 

Polytrauma team is formed by (19): 

- Emergency system’s physician. 

- Anesthesiology physician. 

- General surgery physician. 

- Intensive care physician. 

- Radiology physician and resident. 

- Traumatology physician. 

- Blood bank nurse. 

 

 In priority 0 they will be activated 5 minutes before the expected time of 

arrival at the hospital and have to go immediately to the emergency system’s 

critical box (19).  

Pre-Hospital 
activation 

Emergency system's 
physician  

Nurse of critics  

Triage nurse 

Admissions  

Call SEM for more 
information 

Support nurse Auxiliary nurse Zelador  

Radiology technique  Polytrauma team 

Priority 0:  activation 
5 minutes before the 

arrival 

Priority 1: initial 
evaluation and 

activation  

Priority 2 and 3: 
activation depending 

on the necessity   
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 In priority 1 they will be activated after the initial evaluation of the patient by 

the emergency system’s physician (19). 

 In priority 2 and 3 they will be activated depending on the need (19).  

 

The leader of the polytraumatized patient’s attention will be the physician of the 

emergency system. In some special cases, depending on the injuries of the patient, the 

emergency system’s physician can delegate to a traumatology physician, general 

surgery physician or others the position of leadership (19).  
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JUSTIFICATION 
 

Polytrauma is a very important cause of mortality and morbidity in our society, 

especially in adolescents and young adults (4–6). Because of the importance of 

polytrauma in our society, the Polytrauma Committee of the emergency system of HJT 

developed a protocol for the treatment of polytrumatized patients. The application of 

HJT polytrauma protocol represents a multidisciplinary management of the 

politraumatized patient, giving the patient a better and faster evaluation and 

resuscitation in the first hour (19).   

 

The mortality of the politraumatized patients of first peak can only be avoided by 

prevention, but the mortality from the second and the third peaks can be decreased by 

a better and faster management of the patient (11,14,16). With better management of 

these patients in the “Golden Hour” they will have lower rates of complications (less 

MOF and sepsis that are the major complications of polytrauma and cause the third 

peak of mortality), and the patient will have faster recovery and need less 

hospitalization days.  

 

For that reason, it is important to make this project to evaluate if HJT’s polytrauma 

protocol has a relation with the survival and the hospitalization time of the patients 

with multiple traumas. It is important to remark that this protocol is the first one 

developed in HJT and has never been evaluated. 
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HYPOTHESIS 

Primary hypothesis 
 

There is a link between the application of the HJT’s polytrauma protocol and lower 

mortality of the patients with multiple traumas attended in the emergency system of 

this hospital.  

 

Secondary hypothesis 
 

There is a link between the application of HJT’s polytrauma protocol and fewer days of 

hospitalization of patients with multiple traumas attended in the emergency system of 

this hospital.  
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OBJECTIVES 

Primary objective 
 

The main aim of this study is to evaluate if HJT’s multiple traumas’ protocol is 

associated with lower mortality of the patients with multiple traumas attended in the 

emergency system of this hospital.  

 

Secondary objective 
 

The secondary aim is to evaluate if HJT’s multiple traumas’ protocol is associated with 

fewer days of hospitalization of the patients with multiple traumas attended in the 

emergency system of this hospital.  
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MATERIAL AND METHODS 

Study design 
 

The present study will be an observational cross-sectional study. 

 

The best way to study if HJT’s polytrauma protocol is associated with lower mortality 

of the patients is to analyze the prevalence of the mortality before and after applying 

the polytrauma protocol. The study design consists in an observational cross-sectional 

study. The sample will be formed by two groups of polytraumatized patients attended 

in the emergency system of HJT: one group will be formed by patients attended in the 

emergency system of HJT before the implementation of the polytrauma protocol 

(control group) and another after (polytrauma group). Then we have to compare the 

prevalence of mortality and the hospitalization days of the two groups to see if there 

are differences.  

 

Setting  
 

The study will be carried out from data and patients of the emergency system of the 

HJT in Girona. This hospital is considered by CatSalut a level Cat2b to attend 

polytraumatized patients (ANNEX 2). With this classification HJT has the capacity to 

attend polytraumatized patients not only with priority 0 and 1, but also with priority 2 

and 3. 
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Participants 
 

The participants of the study will be patients admitted to the HJT in Girona with the 

diagnosis of polytrauma in 2013 - 2014 (control group: patients attended before the 

implementation of polytrauma protocol) and in 2015 - 2016 (polytrauma group: 

patients attended after the implementation of polytrauma protocol).  

 

People selected to be part of the study must meet the following criteria: 

INCLUSION CRITERIA EXCLUSION CRITERIA 

- Patients with severe multiple injuries 

(including patients with burns, suffocated and 

drowned patients) that: 

 Patients defined as priority 0 or 1 in any 

moment of the attention. 

 Patients hospitalized in critical care unit or 

in need of surgery.  

 Trauma patients who died during the 

urgent attention at the hospital.  

 

- Patients of 15 years old or more. 

- Age < 15 years. 

 

- Polytraumatized patients 

defined as priority 2 or 3. 

 

- Patients with isolated fractures. 

 

- Patients with simple isolated 

injuries. 

Figure 10: inclusion and exclusion criteria. 

 

Sample selection 
 

A non-probabilistic consecutive sampling-method is used. The sample is collected from 

a previous database of CatSalut, called TraumCat. All patients will meet the inclusion 

criteria.  
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The study sample will be formed by two groups: 

- The first group (control group) will be formed by patients will multiple traumas 

treated at the emergency system of HJT before the introduction of the polytrauma 

protocol (years 2013 and 2014).  

- The second group (polytrauma group) will be formed by patients with multiple 

traumas treated at the emergency system of HJT after the introduction of the 

polytrauma protocol (years 2015-2016). 

 

Sample size 
 

To calculate the sample size the online free application GRANMO was used (27).  

Accepting an alpha risk of 0’05 and a beta risk of 0’2 in a two-sided test, 201 subjects 

are necessary in first group and 201 subjects are necessary in the second group (402 in 

total) are necessary to recognize as statistically significant a proportion difference, 

expected to be of 0’15 in group 1 (average of mortality of polytraumatized patients in 

HJT) and 0’065 in group 2. It has been anticipated a drop-out rate of 0% because the 

data will be collected from a previous database.  

 

In the years 2013-2014 the emergency system of HJT attended 208 patients with 

multiple traumas. Then, the number of patients is estimated to be enough to carry out 

the study.  

 

If there are more patients than the estimated to be needed by GRANMO, the data of 

all patients will be used, because by using the data we are not inducing harm to the 

patient.  
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Variables and measure instruments  
 

All variables will be collected retrospectively from TraumCat, a CatSalut database.  

 

Main variables 

- Application of HJT’s Polytrauma protocol:  it is a nominal dichotomous qualitative 

variable (Yes / No).  

The patients attended between the years 2013-2014 (control group) weren’t 

attended following the HJT’s polytrauma protocol. The patients attended between 

the years 2015-2016 (polytrauma group) will be attended following the HJT’s 

polytrauma protocol.  

It will be expressed as a percentage. 

 

- Mortality: it is a nominal dichotomous qualitative variable (Yes / No).  

It only includes the patients who died in the hospital. It doesn’t include deaths at 

the scene of the accident and patients in vegetative state or brain death.  

It will be expressed as a percentage. 

 

- Days of hospitalization: it is a discrete quantitative variable (number of days).  

It is measured from the entrance to the emergency system to the discharge of the 

hospital and it is calculated by “Date of discharge” minus “Date of admission” from 

the hospital. It doesn’t matter if, at the discharge, the patient goes home, to a 

rehabilitation center, to the morgue or another hospital (higher or lower treatment 

level).  

It will be expressed as a mean and standard deviation. 
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Confounding variables 

- Age: it is a discrete quantitative variable (number of years).  

The patient’s age at the time of injury is measured in one year intervals taking in 

account the date of birth. It will be collected from the ID card of the patient or 

other official documentation given by the patient at the admission department. 

It’s important to take the age into account, because in patients older than 75 years, 

the mortality has an exponential growth (5,10). 

It will be expressed as mean and standard deviation. 

 

Gender: it is a nominal qualitative variable (Male/Female/Unknown).  

It will be collected from the ID card of the patient or other official documentation 

given by the patient at the admission department. 

It’s important to take into account the sex of the patient, because females with 

menstrual cycle (aged 15-44 years) have lower incidence of MOF after trauma and 

also have a better response to standardized resuscitation. Nevertheless, mortality 

differences haven’t been observed (28). In general in the polytraumatized patients, 

there is an important predominance of men (29). 

It will be expressed as percentages.  

 

- Drug abuse before the trauma: it is a nominal qualitative variable with different 

groups of drugs, but will be analyzed as a nominal dichotomous qualitative variable 

(Yes/No), because we want to analyze if the politraumatized patients took drugs, 

but not what type of drug.  

It is measured with a qualitative urine test. The drugs that the test detects are:  

 Amphetamines 

 Barbiturates 

 Benzodiazepines 

 Cannabinoids 

 Cocaine 

 Phencyclidine 

 Methadone 

 Methamphetamine 

 MDMA.  

 

It will be expressed as percentages.  
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- ISS: it is an ordinal qualitative variable that will be analyzed in 3 groups depending 

on the punctuation: <15, 15-24, >24. 

It will be measured with the punctuation of AIS that will be measured by the 

physical exploration of the patient. 

It will be expressed as percentages.  

 

- NISS: it is an ordinal qualitative variable that will be analyzed in 3 groups depending 

on the punctuation: <15, 15-24, > 24.  

It will be measured with the punctuation of AIS that will be measured by the 

physical exploration of the patient. 

It will be expressed as percentages.  

 

- Mechanism of the trauma: it is a nominal qualitative variable. It will be 10 groups:  

 Unknown 

 Traffic accident 

 Push: include pedestrian and cyclist 

 Low and high energy falls: defined as the person’s height 

 Stabbed by knife, sword, dagger, other pointed or sharp object 

 Shot by handgun, shotgun, rifle or other firearm of any dimension 

 Aggression for other mechanisms 

 Burned 

 Drowned: in freshwater, saltwater or others 

 Rail accident 

 Others 

This information will be obtained from the SEM or from the anamnesis of the 

patient.  

It will be expressed as percentages.  
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VARIABLE TYPE OF DATA CATEGORIES OR 
VALUES 

MEASURE INSTRUMENT 

Application of HJT 
polytrauma protocol 

Nominal dichotomous 
qualitative 

Yes/No  

Mortality Nominal dichotomous 
qualitative 

Yes/No Alive or death at the 
discharge.  

Days of 
hospitalization 

Discrete quantitative  Number of days  Calculate the “Date of 
discharge” minus “Date of 
admission” from the hospital 

Age Discrete quantitative Number of years ID card or other 
documentation of the 
patient 

Gender Nominal qualitative - Male 
- Female 
- Unknown  

ID card or other 
documentation of the 
patient 

Drug abuse before 
trauma 

Nominal qualitative Yes /No Detection of toxics in urine 

ISS Ordinal qualitative Analyzed by groups: 
- < 15 
- 15-24 
- >24 

Data from AIS, obtained by 
physical exploration 

NISS Ordinal qualitative Analyzed by groups: 
- < 15 
- 15-24 
- >24 

Data from AIS, obtained by 
physical exploration 

Mechanism of the 
trauma 

Nominal qualitative - Unknown 
- Traffic accident 
- Push  
- Falls 
- Aggression with 

knife or firearm 
- Aggression by 

other mechanisms 
- Burned 
- Drowned 
- Rail accident 
- Others 

Data from SEM or anamnesis 
of the patient 

Figure 11: variables of the study and measure instruments 
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Methods of data collection 
 

We will work with a pre-existent database, called TraumCat, which was created by 

CatSalut in July of 2012 with the aim of evaluating different aspects of the medical 

attention of the polytraumatized patients and their outcome in Catalonia. This 

database was created by experts of different specialties involved in the attention of 

polytrumatized patients, working together with computer systems technicians. The 

team designed the database following international recommendations and national 

and local experiences and based of Utstein model. This database meets the highest 

level of security established by the “Ley Orgànica de Protección de Datos” (LOPD 

15/1999), both in audit and access system.  

 

All the patients from our sample were prospectively included in this database. 
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STATISTICAL ANALYSIS 

Univariant description 
 

A descriptive analysis of the variables will be performed using SPSS version 20 (IBM, 

Armonk, NY, US).   

Qualitative variables will be described using frequencies (n) and percentages for each 

category. Quantitative variables will be described using frequencies (n), mean and 

standard deviation (in case of variables with normal distribution) and using frequencies 

(n), median and interquartile range (in case on variables without normal distribution).  

 

Bivariate analysis 
 

For the analysis between the main variable application of HJT’s Polytrauma protocol 

(qualitative) and the main variable mortality (qualitative) it will be applied a Chi-square 

test. For the analysis between the main variable application of HJT’s Polytrauma 

protocol (qualitative) and the main variable days of hospitalization (quantitative) it will 

be applied a Student’s T test.  

 

Multivariate analysis  
 

The analysis of the mortality rate of patients treated before and after the 

implementation of the polytrauma protocol in HJT (main objective of the proposal) will 

be performed by Logistic Regression Model adjusted for the co-variables.  

The analysis of the different hospitalization days of patients treated before and after 

the implementation of the polytrauma protocol in HJT (the secondary objective of the 

proposal) will be performed by General linear model adjusted for the co-variables.  

It will be considered that a significant difference between both groups exists when p-

value <0.05.  
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ETHICAL CONSIDERATIONS 
 

The present study will be performed in accordance with the ethical principles for 

medical research described by the World Medical Association (WMA) on the 

Declaration of Helsinki – Ethical Principles for Medical Research Involving Human 

Subjects. June 1964. Last revision was on October 2013 (30).  

 

Also, according to “Ley Orgánica 15/1999, de 13 de Diciembre, de Protección de Datos 

de Carácter Personal”, all patient data will be anonymous and codified when collected. 

The database uses the medical record number instead of the names of patients to 

guarantee the anonymity of all patients’ data (31).  

 

This study protocol will be presented to the Clinical Research Ethics Committee of HJT 

in order to be evaluated and get its approval. To include the patient’s data on the 

CatSalut database TraumCat the informed consent is not needed. For that, reason the 

patient’s will not sign any consent for the study. Then, an exemption for the informed 

consent will be requested to the Clinical Research Ethics Committee.  

 

The investigators of this project declare that there are no conflicts of interests.  
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WORK PLAN 
 

The research team will carry out all the tasks of coordination, interpretation and 

dissemination of the results. The sequence of activities developed individually or for 

the entire research team is detailed below:  

- Stage 0: study design: November 2014 – January 2015. This step is completed.  

 Bibliographic research and protocol elaboration.  

 Investigator 1. 

 

- Stage 1: ethical evaluation of the protocol: February 2015. 

 Clinical Research Ethics Committee of IAS. 

 

- Stage 2: first meeting and inform the professionals about the study: March 2015. 

 First meeting for task organization. 

 Meeting with the professionals of HJT involved in the attention of 

polytraumatized patients about the study.  

 Investigators 1, 2 and 3. 

 

- Stage 3: patient recruitment: January 2015 – December 2016. 

 Physicians of the emergency system of HJT. 

 The patients from the fist group (2013-2014) are already recruited by the 

physicians of the HJT’s emergency system.  

 

- Stage 4: data collection: January 2017. 

 Collection of the patients’ data of the control group and the polytrauma 

group in the previous database. The data will be introduced in the database 

from 2013 to 2016, before and after the implementation of the polytrauma 

protocol. Selection of the patients for our study according to the 

exclusion/inclusion criteria. 

 Investigator 1 
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- Stage 5: second meeting: February 2017. 

 Second meeting to review all the data.  

 Investigators 1, 2 and 3. 

 

- Stage 6: statistical analysis: March - April 2017. 

 A qualified statistician will process the data with the adequate software. 

 Qualified statistician. 

 

- Stage 7: interpretation of the results: May - June 2017. 

 The investigation team will keep in contact and meet to analyze and 

interpret the results.  

 Investigators 1, 2 and 3. 

 

- Stage 8: publication of the results:  July 2017.  

 The results will be presented in national and international conferences. We 

will also attempt to publish it in an emergency journal.  

 Investigators 1, 2 and 3. 

 

TASK 
Nov 
2014- 
Jan 
2015 

Feb-
Apr 
2015 

May-
July 
2015 

Aug- 
Oct 
2015 

Nov 
2015- 
Jan 
2016 

Feb-
Apr 
2016 

May-
July 
2016 

Aug- 
Oct 
2016 

Nov 
2016- 
Jan 
2017 

Feb-Apr 
2017 

May-July 
2017 

Stage 0: study 
design 

           

Stage 1: ethical 
evaluation 

            

Stage 2: meeting 1              

Stage 3: patient 
recruitment  

  
 

           

Stage 4: data 
collection 

            

Stage 5: meeting 2             

Stage 6: statistical 
analysis 

            

Stage 7: 
interpretation of 
results 

             

Stage 8: 
publication 
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BUDGET 
 

STUDY BUDGET COST 

 
Staff costs  
 

 
0 € 

 
Goods and services costs 
 
- Qualified statistician:  

 

 30€/h x 4h/day x 2 day/week x 4 weeks ………………..… 

 
 
 
 
 
960€ 
 

Subtotal: 960 € 

 
Travel and subsistence costs 
 
- National conferences attendance 

 Inscription ……………………………………………………………..… 

 Transport costs ……………………………………………………….. 

 Accommodation ………………………………………………..……. 
 
- International conferences attendance 

 Inscription …………………………………………………………….... 

 Transport costs ………………………………………………..……... 

 Accommodation ……………………………………………..………. 
 

 
 
 
 
450€ 
150€ 
350€ 
 
 
450 € 
550€ 
350€ 
 

Subtotal: 2300 € pp 

 
Publication costs 
 
 

 
1000€ 

Subtotal: 1000 € 

 TOTAL: 4260 € 

 

There won’t be additional costs.  

 

Investigators 1, 2 and 3 will not receive any financial compensation for their 

contribution to the study.  
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STUDY LIMITATIONS AND BIASES 
 

This is a cross-sectional study. Due to the study type, it can demonstrate that two or 

more factors occur simultaneously, but cannot make assumptions about what factor 

precedes the other factor. Then, we can assign association of the factors but not 

causality. To attribute causality, a prospective study is needed.  

 

Also due to the study design, and because the data of the patients is from a previous 

database, it is difficult to control the possible confounding variables. In order to avoid 

this problem we will analyze the confounding variables in a multivariate analysis to 

reduce the confusion.  

 

The study is a retrospective review of preexisting data and some data points may be 

subject to information bias, but we believe that the data is reliable, as it was obtained 

from prehospital providers and personnel of the emergency department.  

 

Despite all the limitations, the better type of study type to evaluate if the application 

of HJT’s polytrauma protocol is associated with lower mortality is a cross-sectional 

study. A prospective study like a clinical trial won’t have all this limitations, but it won’t 

be ethical, because a tool to manage better the polytraumatized patients, in some of 

them (control group), won’t be applied, and it is unacceptable. 

 



                                                      POLYTRAUMA: evaluation of polytrauma protocol of Hospital Josep Trueta 

 

36 
 

CLINICAL AND HEALTHCARE IMPACT. 
OPORTUNITIES 
 

Polytrauma is an important cause of mortality in our society, especially in young 

people. A better, faster and multidisciplinary management of these patients will be 

associated with a reduction of mortality. Because of young people are more affected 

by multiple traumas, this reduction of mortality will affect the population’s Life 

Expectancy.   

 

This better management will also be associated with a faster recovery with a reduction 

of the incidence of serious complications like MOF or sepsis. This will reduce the 

hospitalization days in Cat2b level hospital. With this faster recovery, promptly return 

to work and less days of hospitalization, the costs for the sanitary system will be 

reduced.  
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ANNEXES 

ANNEX 1: objectives, developed strategic lines and tracking 

projects of road safety plan 
 

 

 

 



                                                      POLYTRAUMA: evaluation of polytrauma protocol of Hospital Josep Trueta 

 

41 
 

 

 

 

 



                                                      POLYTRAUMA: evaluation of polytrauma protocol of Hospital Josep Trueta 

 

42 
 

ANNEX 2: calculation of abbreviated injury score (AIS)  
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ANNEX 3: categorization of the hospitals 
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ANNEX 4: pre-hospital polytrauma code 
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ANNEX 5: HJT polytrauma protocol 


