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Abstract
The purpose of the trauma team is to provide advanced simultaneous care from relevant specialists to the seriously injured trauma patient. When functioning well, the outcome of the trauma team performance should be
greater than the sum of its parts. Trauma teams have been shown to reduce the time taken for resuscitation, as
well as time to CT scan, to emergency department discharge and to the operating room. These benefits are
demonstrated by improved survival rates, particularly for the most severely injured patients, both within and outside of dedicated trauma centres. In order to ensure the best possible performance of the team, the leadership
skills of the trauma team leader are essential and their non-technical skills have been shown to be particularly
important. Team performance can be enhanced through a process of audit and assessment of the workings of the
team and the evidence currently available suggests that this is best facilitated through the process of video review
of the trauma resuscitation. The use of human patient simulators to train and assess trauma teams is becoming
more commonplace and this technique offers a safe environment for the future education of trauma team staff.
Trauma teams are a key component of most programmes which set out to improve trauma care. This article
reviews the background of trauma teams, the evidence for benefit and potential techniques of performance assessment. The review was written after a PubMed, Ovid, Athens, Cochrane and guideline literature review of English
language articles on trauma teams and their performance and hand searching of references from the relevant
searched articles.
Introduction
Trauma is the leading cause of death in the 1-44 year old
age group [1] and the fourth leading cause of death in
the western world [2]. Despite the widespread recognition of simple principles of trauma care which have the
potential to reduce mortality and the implementation of
trauma education initiatives such as the American College of Surgeons Advanced Trauma Life Support courses
(ATLS®) [3], the uptake and implementation of many of
these principles has been sporadic and variable. In the
UK for example, The Royal College of Surgeons of England highlighted important deficiencies in the management of severely injured patients in a report in 1988 [4].
A second report in 2000 [5] addressed the lack of
ongoing improvement in the last six years of the twentieth century [6], recommending amongst other things, the
introduction of a system of trauma audit and the
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establishment of hospital trauma teams. In 2007 a report
by the UK National Confidential Enquiry into Patient
Outcomes and Death [2] found that trauma teams were
only available in 20% of hospitals, and a trauma team
response was documented for only 59.7% of patients with
injury severity scores (ISS) >16. The report strongly
recommended that hospitals in the UK ensure that a
trauma team is available twenty four hours a day, seven
days a week. This problem is not confined to the UK.
Data from Australia in 2003 show that only 56% of adult
trauma hospitals [7] and 75% of tertiary paediatric hospitals which receive trauma [8] provided a trauma team
reception.
The trauma team usually comprises a multidisciplinary
group of individuals drawn from the specialties of anaesthesia, emergency medicine, surgery, nursing and support
staff, each of whom provide simultaneous inputs into the
assessment and management of the trauma patient, their
actions being coordinated by a team leader. The primary
aims of the team are to rapidly resuscitate and stabilise
the patient, prioritise and determine the nature and
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extent of the injuries and prepare the patient for transport to the site of definitive care, be that within or outside the receiving hospital. This ‘horizontal’ approach to
trauma care aims to provide rapid input to a critically
injured patient without the need to contact and request
the presence of individual team members. This aims to
reduce the time from injury to critical interventions and
surgery. The original aim of the trauma team was to
reduce the second peak of the trimodal distribution of
death following trauma, by appropriately managing correctable disturbances to the airway, breathing and circulation, which, if well implemented, was predicted to
reduce preventable deaths by 42% [9]. The validity of the
trimodal concept has since been questioned [10,11] but
the likely benefits of coordination and rapid assessment
of the trauma victims by a trauma team are widely
accepted.
The Structure of the Trauma Team

A typical trauma team composition is shown in Figure 1
[12]. It is important not to over-staff the trauma team;
excessive numbers of people in the core team can lead
to fragmentation, with individuals failing to adhere to
the directions of the team leader. Additional team members do not necessarily improve team function [13].
There are wide regional and national variations in the
composition of hospital trauma teams and there has
been much work in assessing the optimal makeup and
performance dynamics of the trauma team. The presence of a surgeon on the trauma team is considered by
some to be essential. The availability of an attending
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trauma surgeon on the trauma team twenty four hours
a day has been demonstrated to reduce resuscitation
time and time to incision for emergency operations, but
has not been demonstrated to impact on mortality [14].
Many centres now have a tiered trauma team response
according to the severity of injury of the trauma patient.
The application of triggering systems attempts to ensure
that the appropriate tier of trauma team response is
activated. The triggering system usually depends on the
reported mechanism of trauma, the assessed injuries or
the derangement in physiology noted on examination
[15-17]. Information from pre-hospital care providers is
useful for guiding the appropriate tier of response and
for assembly and preparation of the trauma team [18].
Although these triggering systems serve as useful guide
as to when the team should be activated, a considerable
rate of over-triage, in the region of 30 to 50%, is deemed
essential to prevent any under-triage and therefore
delays in mobilising the team where it is deemed essential [19].
The leader of the trauma team must be experienced in
the diagnosis and management of trauma patients and
the likely pitfalls associated with dealing with severely
injured patients. This individual must also be comfortable directing and being responsive to other team members. Non technical skills such as leadership are
particularly important [20]; a good team leader will
change his leadership style according to the experience
of the team and the severity of the trauma [21]. Commonly the leader is an emergency physician, a surgeon
or an intensivist-anaesthetist. Data comparing surgeons

Composition of the Trauma Team
The Core Trauma Team:
Team Leader
Anaesthetist
Anaesthetic Assistant
General Surgeon
Orthopaedic Surgeon
Emergency Room Physician
Two Nurses. (Three if no anaesthetic assistant)
Radiographer
Scribe (Nurse or doctor)
Additional Essential Staff:
Haematologist and Biochemist
Blood Bank
Porters
Additional Optional Staff (need identified during primary
survey):
Neurosurgeon
Thoracic Surgeon
Plastic Surgeon
Radiologist
Figure 1 The typical composition of a trauma team. (Adapted from http://www.trauma.org [12]).
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with other trauma team leaders such as emergency physicians, show no difference in the length of stay in the
emergency department or in the actual or predicted survival of patients [22,23]. The seniority of the physician
present has been linked to team performance [24] and is
a key feature of trauma system development [2].
The Benefits and Pitfalls of a Trauma Team

Trauma systems have been shown to reduce mortality
amongst the victims of trauma [25-29]. The trauma system is a multifaceted approach to trauma care involving
professionals of many disciplines acting both pre-and
in-hospital, within an organised model of care. The
trauma team represents only one facet of the trauma
system and separating the relative merits or drawbacks
of the trauma team in isolation of the trauma system is
not straightforward.
Data from Canada identifies that the involvement of
the trauma team for patients with injury severity scores
(ISS) >12 results in significantly better outcomes than if
patients are dealt with on a service-by-service basis [30].
Not only was performance better than predicted, but
there were more unexpected survivors in the group
managed by the trauma team. Patients managed by a
trauma team had higher ISS scores, were older, with
more motor vehicle collisions and received more secondary transfers from other (non-trauma centre) hospitals, all of which should adversely affect the outcomes
from this group, making the impact of the trauma team
perhaps even more noteworthy. The incorporation of
several specialties into one team therefore appears to be
more valuable in outcome terms than the sum of its
parts. The introduction of a trauma team in a level I
trauma centre has been shown to reduce overall trauma
mortality rates from 6.0% to 4.1% (absolute risk reduction 1.9%; 95% confidence interval 0.7%-3.0%), and in
those severely injured patients with ISS scores >25, from
30.2 to 22.0% (absolute risk reduction 8.3%; 95% confidence interval 2.1%-14.4%) [31]. Data shows that the
trauma team also improves survival in hospitals not
recognised as trauma centres [32].
Trauma teams also reduce times from emergency
department arrival to CT scan, to the operating room
and to emergency department discharge, manifesting as
improved survival amongst critically injured paediatric
patients. The mortality benefit is however lost in paediatric patients who have less severe injuries [33]. Conversely, those patients who meet well established trauma
call criteria, but who are not treated by the trauma team
(i.e. the team was not called) have a higher mortality;
28% of all trauma patients fell into this category in a
study of 2539 consecutive patients from China [34]. Part
of the benefit of the trauma team may be related to a
reduction in time to definitive care (often haemorrhage
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control). When well organised, the trauma team has
been shown to reduce total resuscitation time from 122
to 56 minutes [35]. The introduction of a trauma team
and a trauma service led to a ten fold reduction (4.3%
to 0.46%) in delayed injury diagnosis in the setting of
paediatric trauma in Salt Lake City [36], but the exact
contribution of the trauma team to this improvement is
not clear.
Despite the huge associated socioeconomic burden of
increased morbidity no data on the impact of the
trauma team on morbidity exist. It is clearly very difficult to separate the impact of a trauma team on morbidity and isolate it from the care received from scene
to hospital discharge - a lengthy and variable pathway
for many severely injured patients.
The initial phase of hospital care in the emergency
room has been identified as the area where most preventable problems in trauma care occur [37]. The
trauma team is naturally implicated in many of these
errors. Common problems include errors or delays in
treatment, diagnosis, and intervention. Inadequate system capacity and poor processes are also frequently
implicated. Data from Australia identify that 6.09 errors
per fatal case occur in the emergency department with
an alarming 3.47 errors directly contributing to patient
death [38].
In paediatric trauma resuscitation, 5.9 errors per case
have been shown to occur but with no fatalities directly
attributable to the resuscitation phase [39]. Emergency
room problems, errors or inadequacies are however less
likely to occur in a trauma centre where 1.7 errors
occurred per case as opposed to 5.1 per case in small
regional hospitals (p < 0.05) [37].
Interestingly, errors seem more common before 8 pm
when staffing levels and expertise are usually greatest
[40]. Such errors are likely due to failure to perform
therapeutic or diagnostic measures at the right time,
with the correct frequency or in the right order [38].
Unfamiliarity with the trauma scenario, disorganization
of staff or equipment, failure to prioritise or realise the
complexity of the problem, fixation error or misdiagnosis [38] all contribute to what is a critical time in the
passage of the patient through the trauma system.
Errors in communication are estimated to occur in
more than 50% of trauma resuscitations [41], and this
together with inadequate documentation, were the main
reasons for trauma team leaders underperforming [42].
Assessment of Trauma Team Performance

Evidence from the Scottish Trauma Audit Group has
showed that the implementation of a trauma service
audit programme can significantly improve survival in
trauma patients. Survival rates for seriously injured
trauma patients increased from 65 to79% through the
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course of the audit process, during which 53,000 trauma
patients were seen in emergency departments in Scotland [43]. Assessment of the impact and performance of
the trauma team as an isolated component of the
trauma pathway is complex. Separation of the impact of
multiple members of staff in a rapidly evolving environment with multiple variables is challenging and the optimal outcome measure that should be employed is open
to debate.
Recording of error rates is somewhat crude and correlation of rates to outcome is fraught with confounding
factors including assessor subjectivity and casemix variation. Assessment of single interventions rarely addresses
the performance of a coordinated resuscitation attempt
by professionals from different backgrounds. Carefully
selected key performance indicators (e.g. time to CT
scan) can be used to improve performance and set standards. Alternative outcomes may include compliance to
local or published protocols [3], missed injury rates,
improved outcomes and preventable deaths, all of which
have benefits and drawbacks.
The optimal method of data acquisition during trauma
team assessment has yet to be established. The options
commonly employed are video review, observer review,
medical notes review or the use of simulation. The
remainder of this review will discuss the role for each.
Video

Video review of trauma team resuscitation has been
shown to identify more errors than review of the medical notes. The retrospective review of medical notes has
been shown to miss 80% of resuscitation errors identified through video review [39]. Video has been shown
to be a more efficient use of review time which allows
correction of conceptual as well as technical errors.
Errors identified by video analysis are most commonly
those relating to the airway, breathing, provision of oxygen and omissions in the secondary survey [39]. In the
analysis of tracheal intubation in trauma, video review
was able to identify performance errors such as failure
of team coordination; poor communication, and omission of key tasks by team members. Poor recovery from
errors has also been identified [44]. These findings have
led to revised practices to improve the safety of tracheal
intubation in trauma [44].
Careful scrutiny of the video data may yield further
details of the resuscitation attempt which may prove difficult to obtain by other means. For example, team leader performance [45], time to procedural intervention
[40,46], compliance with ATLS guidelines [47] and
assessment of the use of universal precautions [40] have
all been examined by video review in the past. Video
has also allowed assessment of process errors and reasoning which were found to occur in every case,
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although they were only infrequently judged to result in
adverse outcomes. However errors of omission were
judged to be more severe [41]; these include failure to
consider, observe or document, available relevant information in order to select appropriate care. This was
found to occur at a frequency of 2.4 errors per case
[48]. Video review has identified that poor team organisation results in a significant increase in error, whereas
adequate pre-hospital report, evident and efficient leadership, continued supervision of the patient, resuscitation in the correct order and working to defined
protocols were each related to a lower total number of
errors [40].
Review of videotaped trauma scenarios allows an
appropriate source of feedback, debrief and learning for
those concerned. In one study video review reduced the
time to definitive care over a 3 month period by 13 minutes [49]. It has also allowed a retrospective review of the
assessment of priorities during the resuscitation, the cognitive and physical integration of the workup by the team
leader, team member adherence to assigned responsibilities, resuscitation time, errors or breaks in technique
and behaviour change over time [49]. Through this process of performance review and retrospective learning,
resuscitations have been shown to become more efficient
and adherence to assigned responsibilities have improved
[49]. Video data collection can be used to provide a quality appraisal system, for example during out-of-hours
care, where no supervisor is available on site. The process
of video review of trauma resuscitations therefore has
benefits of performance and error analysis, audit and
education, which together may manifest as an increase in
patient survival [50].
There are potential disadvantages to the use of video
in the assessment of trauma. Assessment of the vital
signs from the video recording may be difficult and an
appreciation of these signs is of course important for
assessing the validity and timeliness of decisions made
by the trauma team. This may be overcome by a direct
vital sign stream to the video or by review of the medical records. The audio quality may be poor and analysis
of events outside the field of view may be difficult [44].
Errors which are better identified through medical
record review include errors such as drug or fluid dosing errors (particularly important in paediatric trauma)
or changes to vital signs that fail to trigger an appropriate response from the team [39].
Confidentiality issues can exist in taking and storing
data about patients from whom consent is often difficult
to obtain. The use of retrospective consent may be difficult, given that the patient may be sedated for some
time, or moved to alternative wards no longer under the
remit of the emergency department where the video was
recorded. However, multiple prestigious centres across
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the world have employed video review as a useful, educational, quality assurance tool with the approval of
legal representatives, and so long as the data is erased in
a timely fashion, this should pose few problems from a
legal standpoint. The assessment of video data is usually
performed by an expert panel with the assistance of
published guidelines; this system is time consuming and
may involve subjective bias.
Furthermore, delays in analysis may lessen the potential benefits of immediate feedback. It is also costly to
establish and maintain and requires routine staff participation [51].
Simulator

Trauma team performance may be assessed using a simulator. Mannequins and simulators are increasingly being
used in the assessment and education of critical care residents [52,53] and a similar approach may be appropriate
in the assessment of trauma team performance.
Simulators have been used to facilitate educational goals
such as communication, cooperation and leadership [54],
which have already been identified as crucial qualities in
trauma resuscitation [21]. A study of the use of an
advanced human patient simulator (HPS) showed it to be
a useful and reproducible tool for assessment of the
trauma team [55], with the necessary use of video within
the simulator to review team performance. Similarly, HPS
has been used to demonstrate improvement in team performance following educational interventions such as an
ATLS provider course or a rotation to a trauma centre.
Significant improvements in critical treatment decisions, a
reduced potential for adverse outcomes and improved
team behaviour, function and efficiency have been
observed following such interventions [55,56]. Simulators
have also been used to facilitate educational on-site intervention of simulated paediatric trauma, to good effect
[57]. HPS has been used to trial team behaviour assessment tools for application in trauma scenarios [58] which
are thought to be important in team dynamics.
A learning curve exists in the use of simulation; the
ability to interact with the simulator, ‘role play’ and verbalise requests for information requires some experience
and this explanation may in part explain some of the
improvements in team performance over time when
simulation is used as the measurement tool. However, it
allows exposure of the team to scenarios infrequently
encountered in real life and provides a controlled, safe
environment to learn from errors.
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cannot be expected to review overall performance where
a horizontal rather than vertical model of care is applied.
The observer requires a knowledge and understanding of
the processes of trauma care and needs to be available at
the time of trauma calls. Although this is a resource
intensive approach a ‘shadow’ trauma team leader is a
common training technique.
Medical Notes Review

Review of the medical notes is a slow and laborious process. Key information is often excluded from the notes
[60] leading to a false negative error rate when assessing
the performance of the trauma team. Essential elements
of care such as the timeline, processes, communication,
leadership, organisation, omissions and errors are difficult if not impossible to discern from medical record
review. The contribution of professionals who do not
usually enter information into the notes cannot be
assessed and alternative considered diagnoses may not
be recorded. For this reason the review of medical notes
identifies only 20% of the errors seen on video review
[39]. Furthermore, the ability to debrief, teach and learn
is limited were the medical records alone are used.

Conclusions
The rapid development of trauma services has not been
universal despite the high mortality rates in the young
and the repeated reporting of suboptimal outcomes. Mortality reduction requires a comprehensive performance
improvement programme [61] and an effectively performing trauma team is one contributing feature of good system performance. As a component of the trauma service,
the trauma team has been independently shown to
reduce time in the resuscitation room, time to key investigations and to definitive care and reduce the rate of
missed injury, all of which contribute to mortality reduction. If well audited, further reductions in mortality
should be anticipated by education and by the introduction of processes to improve the workings of the team.
Based on the limited evidence available the most effective
method of trauma team audit and education appears to
be by video review which can only be performed with
careful consideration of consent and medicolegal issues.
The use of human patient simulators may also provide a
useful tool for the education of trauma team members.
Conflicts of interests
The authors declare that they have no competing interests.

Observation by Third Party

Acknowledgements
Many thanks to Dr Kate Crewdson who performed an initial literature search.

Observation by a third party may yield selective or biased
data [59]. It is useful if just one variable or individual is
being examined, for example in assessment of the performance of the team leader [42], but one or two individuals

Author details
1
Specialist Registrar in Anaesthesia & Intensive Care Medicine, Frenchay
Hospital, Bristol BS16 1LE, UK. 2Consultant in Anaesthesia & Intensive Care
Medicine, Frenchay Hospital, Bristol BS16 1LE, UK.

Georgiou and Lockey Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine 2010, 18:66
http://www.sjtrem.com/content/18/1/66

Authors’ contributions
AG and DL conceived the article concept. AG conducted the literature
search and wrote the paper. DL reviewed, edited the paper and syntax.
Both authors have read and approved the final manuscript.
Received: 4 June 2010 Accepted: 13 December 2010
Published: 13 December 2010
References
1. Baker SP, O’Neil B, Ginsburg MJ, Li G: The injury fact book. Oxford
University Press, New York; 1992.
2. National Confidential Enquiry into Patient Outcomes and Death: Trauma:
who cares. 2007 [http://www.ncepod.org.uk/2007t.htm].
3. Advanced Trauma Life Support® (ATLS®): Chicago: American College of
Surgeons; 2004 [http://www.facs.org/trauma/atls/information.html],
(accessed February 24th 2009).
4. Royal College of Surgeons of England: Report of the working party on the
management of patients with major injury. 1988 [http://www.rcseng.ac.
uk/publications/docs/publication.2005-09-01.7097315644]].
5. The Royal College of Surgeons of England and the British Orthopaedic
Society: Better Care for the Severely Injured. 2000 [http://www.rcseng.ac.
uk/publications/docs/severely_injured.html].
6. Lecky FE, Woodford M, Bouamra O, Yates DW, on behalf of the Trauma
Audit and Research Network: Lack of change in trauma care in England
and Wales since 1994. Emerg Med J 2002, 19:520-523.
7. Wong K, Petchell J: Trauma teams in Australia: a national survey. ANZ
Journal of Surgery 2003, 73:819-825.
8. Wong K, Petchell J: Paediatric trauma teams in Australia. ANZ Journal of
Surgery 2004, 74:992-996.
9. West JG, Trunkey DD, Lim RC: Systems of trauma care: A study of two
counties. Arch Surg 1979, 114:455-60.
10. Demetriades D, Kimbrell B, Salim A, Velmahos G, Rhee P, Preston C,
Gruzinski G, Chan L: Trauma deaths in a mature urban trauma system: is
“trimodal” distribution a valid concept? J Am Coll Surg 2005, 201:343-348.
11. De Knegt C, Meylaerts SA, Leenen LP: Applicability of the trimodal
distribution of trauma deaths in a Level I trauma centre in the
Netherlands with a population of mainly blunt trauma. Injury 2008,
39:993-1000.
12. Trauma.org Care of the injured. [http://www.trauma.org].
13. Driscoll PA, Vincent CA: Variation in trauma resuscitation and its effect on
patient outcome. Injury 1992, 23:111-115.
14. Khetarpal S, Steinburn B, McGonigal M, Stafford R, Ney A, Kalb D, West M,
Rodriguez J: Trauma faculty and trauma team activation: Impact on
trauma system function and patient outcome. J Trauma 1999, 47:576-581.
15. Cherry RA, King TS, Carney DE, Bryant P, Cooney RN: Trauma Team
Activation and the Impact on Mortality. J Trauma 2007, 63:326-330.
16. Bevan C, Officer C, Crameri J, Palmer C, Babl FE: Reducing “Cry Wolf"–
Changing Trauma Team Activation at a Pediatric Trauma Centre. J
Trauma 2009, 66:698-702.
17. Kouzminova N, Shatney C, Palm E, McCullough M, Sherck J: The Efficacy of
a Two-Tiered Trauma Activation System at a Level I Trauma Center. J
Trauma 2009, 67:829-33.
18. Handolin LE, Jääskeläinen J: Pre-notification of arriving trauma patient at
trauma centre: A retrospective analysis of the information in 700
consecutive cases. Scandinavian Journal of Trauma, Resuscitation and
Emergency Medicine 2008, 16:15.
19. Committee on Trauma, American College of Surgeons: Resources for
Optimal Care of the Injured Patient. In American College of Surgeons.
Volume 23. Chicago; 2006.
20. Hjortdahl M, Ringen AH, Naess AC, Wisborg T: Leadership is the essential
nontechnical skill in the trauma team-results of a qualitative study.
Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine 2009,
17:48.
21. Yun S, Faraj S, Sims H: Contingent leadership and effectiveness of trauma
resuscitation teams. J App Psych 2005, 90:1288-1296.
22. Cummings GE, Mayes DC: A comparative study of designated trauma
team leaders on trauma patient survival and emergency department
length of stay. CJEM 2007, 9:105-110.
23. Ahmed J, Tallon J, Petrie D: Trauma management outcomes associated
with nonsurgeon versus surgeon trauma team leaders. Ann Emerg Med
2007, 50:7-12.

Page 6 of 7

24. Wyatt JP, Henry J, Beard D: The association of seniority of accident and
emergency doctor and outcome following trauma. Injury 1999, 30:165-8.
25. McDermott FT, Cordner SM: Victoria’s trauma care system: national
implications for quality improvement. MJA 2008, 189(10):540-542.
26. Barquist E, Pizzutiello M, Tian L, Cox C, Bessey PQ: Effect of Trauma System
Maturation on Mortality Rates in Patients with Blunt Injuries in the
Finger Lakes Region of New York State. J Trauma 2000, 49(1):63-70.
27. Mullins RJ, Veum-Stone J, Hedges JR, Jerris R, Zimmer-Gembeck MJ,
Mann NC, Southard PA, Helfand M, Gaines JA, Trunkey DD: Influence of a
statewide trauma system on location of hospitalisation and outcome of
injured patients. J Trauma 1996, 40(4):536-545.
28. Mullins RJ, Mann NC, Hedges JR, Clay MS, Hedges JR, Worrall WMA,
Jurkovich GJ: Preferential benefit of implementation of a statewide
trauma system in one of two adjacent states. J Trauma 1998,
44(4):609-616.
29. McDermott FT, Cordner SM, Tremayne AB: A “before and after”
assessment of the influence of the new Victorian trauma care system
(1997-1998 vs 2001-2003) on the emergency and clinical management
of road traffic fatalities in Victoria. Report of the Consultative Committee on
Road Traffic Fatalities Melbourne, Australia: Victorian Institute for Forensic
Medicine; 2003.
30. Petrie D, Lane P, Stewart TC: An Evaluation of Patient Outcomes
Comparing Trauma Team Activated Versus Trauma Team not Activated
Using TRISS Analysis. J Trauma 1996, 41:870-875.
31. Gerardo CJ, Glickman SW, Vaslef SN, Chandra A, Pietrobon R, Cairns CB: The
rapid impact on mortality rates of a dedicated care team including
trauma and emergency physicians at an academic medical center. J
Emerg Med 2009.
32. Adedeji OA, Driscoll PA: The trauma team - a system of initial trauma
care. Postgrad Med J 1996, 72:587-593.
33. Vernon D, Furnival R, Hansen K, Diller E, Bolte R, Johnson D, Dean JM:
Effect of a pediatric trauma response team on emergency department
treatment time and mortality of pediatric trauma victims. Pediatrics 1999,
103:20-24.
34. Rainer TH, Cheung NK, Yeung JH, Graham CA: Do trauma teams make a
difference? A single centre registry study. Resuscitation 2007, 73:374-381.
35. Driscoll PA, Vincent CA: Organizing an efficient trauma team. Injury 1992,
23:107-110.
36. Perno J, Schunk J, Hansen K, Furnival R: Significant reduction in delayed
diagnosis of injury with implementation of a pediatric trauma service.
Ped Emerg Care 2005, 21:367-371.
37. Cooper JD, McDermott FT, Cord S, Tremayne AB: Quality assessment of
the management of road traffic fatalities at a level I center compared
with other hospitals in Victoria, Australia. J Trauma 1998, 45:772-779.
38. Fitzgerald M, Gocentas R, Dziukas L, Cameron P, Mackenzie C, Farrow N:
Using video audit to improve trauma resuscitation-time for a new
approach. J Can Chir 2006, 49(3):208-211.
39. Oakley E, Stocker S, Staubli G, Young S: Video recording to identify
management errors in pediatric trauma resuscitation. Pediatrics 2006,
117(3):658-664.
40. Lubbert PH, Kaasschieter EG, Hoorntje LE, Leenen LPH: Video registration
of trauma team performance in the emergency department: the results
of a 2-year analysis in a level 1 trauma center. J Trauma 2009,
67:1412-1420.
41. Bergs E, Rutten F, Tadros T, Krijnen P, Schipper IB: Communication during
trauma resuscitation: Do we know what is happening? Injury 2005,
36:905-911.
42. Sugrue M, Seger M, Kerridge R, Sloane D, Deane S: A prospective study of
the performance of the trauma team leader. J Trauma 1995, 38:79-82.
43. Scottish Trauma Audit Group: [http://www.stag.scot.nhs.uk/Projects/Trauma.
html].
44. Mackenzie CF, Xiao Y, Hu FM, Seagull FJ, Fitzgerald M: Video as a tool for
improving tracheal intubation tasks for emergency medical and trauma
care. Ann Emerg Med 2007, 50:436-442.
45. Ritchie PD, Cameron PA: An evaluation of trauma team leader
performance by video recording. Aust N Z J Surg 1999, 69:183-186.
46. van Olden GD, van Vugt AB, Biert J, Goris RJ: Trauma resuscitation time.
Injury 2003, 34(3):191-5.
47. Santora TA, Trooskin SZ, Blank CA, Clarke JR, Schinco MA: Video
assessment of trauma response: adherence to ATLS protocols. Am J
Emerg Med 1996, 14:564-569.

Georgiou and Lockey Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine 2010, 18:66
http://www.sjtrem.com/content/18/1/66

Page 7 of 7

48. Clarke JR, Spejewski B, Gertner AS, Webber BL, Hayward CZ, Santora TA,
Wagner DK, Baker CC, Champion HR, Fabian TC, Lewis FR Jr, Moore EE,
Weigelt JA, Eastman AB, Blank-Reid : An objective analysis of process
errors in trauma resuscitations. Acad Emerg Med 2000, 7:1303-1310.
49. Hoyt DB, Shackford SR, Fridland PH, Mackersie RC, Hansbrough JF,
Wachtel TL, Fortune JB: Video recording trauma resuscitations: an
effective teaching technique. J Trauma 1988, 28:435-440.
50. Townsend RN, Clark R, Ramenofsky M, Diamond D: ATLS based videotape
trauma resuscitation review: education and outcome. J Trauma 1993,
34(1):133-138.
51. Ellis DG, Lerner EB, Jehle DV, Romano K, Siffring C: A multi-state survey of
videotaping practices for major trauma resuscitations. J Emerg Med 1999,
17:597-604.
52. Lighthall GK, Barr J, Howard SK, Gellar E, Sowb Y, Bertacini E, Gaba D: Use
of a fully simulated intensive care unit environment for critical event
management training for internal medicine residents. Crit Care Med 2003,
31:2437-2443.
53. Georgiou AP, Garcia Rodriguez M: The New-2-ICU Course. [http://www.
new2icu.co.uk].
54. Wisborg T, Brattebø G, Brinchmann-Hansen A, Hansen KS: Mannequin or
standardized patient: participants’ assessment of two training modalities
in trauma team simulation. Scandinavian Journal of Trauma, Resuscitation
and Emergency Medicine 2009, 17:59.
55. Holcomb JB, Dumire RD, Crommett JW, Stamateris CE, Fagert MA,
Cleveland JA, Dorlac GR, Dorlac WC, Bonar JP, Hira K, Aoki N, Mattox KL:
Evaluation of Trauma Team Performance Using an Advanced Human
Patient Simulator for Resuscitation. Training J Trauma 2002, 52:1078-1086.
56. Marshall RL, Smith JS, Gorman PJ, Krummel TM, Haluck RS, Cooney RN: Use
of a Human Patient Simulator in the Development of Resident Trauma
Management Skills. J Trauma 2001, 51:17-21.
57. Hunt E, Heine M, Hohenhaus S, Luo X, Frush K: Simulated pediatric trauma
team management: assessment of an educational intervention. Ped
Emerg Care 2007, 23:796-804.
58. Hamilton N, Freeman BD, Woodhouse J, Ridley C, Murray D,
Klingensmith ME: Team behavior during trauma resuscitation: a
simulation-based performance assessment. Journal of Graduate Medical
Education 2009, 253-259.
59. Mackenzie CF, Xia Y: Video techniques and data compared with
observation in emergency trauma care. Qual Saf Health Care 2003,
12(suppl 2):ii51-57.
60. Carter AJ, Davis KA, Evans LV, Cone DC: Information loss in emergency
medical services handover of trauma patients. Prehosp Emerg Care 2009,
13:280-285.
61. Davenport RA, Tai N, West A, Bouamra O, Aylwin C, Woodford M,
McGinley A, Lecky F, Walsh MS, Brohi K: A major trauma centre is a
specialty hospital not a hospital of specialties. Br J Surg 2010,
97(1):109-17.
doi:10.1186/1757-7241-18-66
Cite this article as: Georgiou and Lockey: The performance and
assessment of hospital trauma teams. Scandinavian Journal of Trauma,
Resuscitation and Emergency Medicine 2010 18:66.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

