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Abstract

Background: Injury represents one of the greatest public health challenges of our time with over 5 million deaths
and 100 million people temporarily or permanently disabled every year worldwide. The effectiveness of trauma
systems in decreasing injury mortality and morbidity has been well demonstrated. However, the organisation of
trauma care varies significantly across trauma systems and we know little about which components of trauma
systems contribute to their effectiveness. The objective of the study described in this protocol is to systematically
review evidence of the impact of trauma system components on clinically significant outcomes including mortality,
function and disability, quality of life, and resource utilization.
Methods: We will perform a systematic review of studies evaluating the association between at least one trauma
system component (e.g. accreditation by a central agency, interfacility transfer agreements) and at least one injury
outcome (e.g. mortality, disability, resource use). We will search MEDLINE, EMBASE, COCHRANE central, and BIOSIS/Web
of Knowledge databases, thesis holdings, key injury organisation websites and conference proceedings for eligible
studies. Pairs of independent reviewers will evaluate studies for eligibility and extract data from included articles.
Methodological quality will be evaluated using elements of the ROBINS-I tool and the Cochrane risk of bias tool for
non-randomized and randomized studies, respectively. Strength of evidence will be evaluated using the GRADE tool.
Discussion: We expect to advance knowledge on the components of trauma systems that contribute to their effectiveness.
This may lead to recommendations on trauma system structure that will help policy-makers make informed decisions as to
where resources should be focused. The review may also lead to specific recommendations for future research efforts.
Systematic review registration: This protocol was registered with the International Prospective Register of Systematic
Reviews (PROSPERO) on 28-06-2016. PROSPERO 2016:CRD42016041336 Available from http://www.crd.york.ac.uk/
PROSPERO/display_record.asp?ID=CRD42016041336.

Keywords: Trauma system, Organizational-level intervention, Injury outcomes

* Correspondence: lynne.moore@fmed.ulaval.ca
1Department of Social and Preventative Medicine, Université Laval, Québec,
QC, Canada
2Axe Santé des Populations et Pratiques Optimales en Santé (Population
Health and Optimal Health Practices Research Unit), Traumatologie–
Urgence-Soins intensifs (Trauma–Emergency–Critical Care Medicine), CHU de
Québec–Université Laval Research Center (Enfant-Jésus Hospital), 1401, 18e
rue, local H-012a, Québec G1J 1Z4, Canada
Full list of author information is available at the end of the article

© The Author(s). 2017 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Moore et al. Systematic Reviews  (2017) 6:12 
DOI 10.1186/s13643-017-0408-8

http://crossmark.crossref.org/dialog/?doi=10.1186/s13643-017-0408-8&domain=pdf
http://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42016041336
http://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42016041336
mailto:lynne.moore@fmed.ulaval.ca
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


Background
Injury is the leading cause of death under 40 years of
age, the leading cause of loss of active life years and is
second only to cardiovascular diseases in terms of health-
care costs in high-income countries [1, 2]. Low- to middle-
income countries carry more than 90% of the burden of
injury deaths [3, 4]. Important reductions in injury
mortality, disability, and costs have been achieved in
many healthcare jurisdictions with the introduction of
trauma systems [5–9].

There are many definitions of a trauma system (see
Table 1 for examples). Broadly, a trauma system is an
organized, regional, multidisciplinary response to injury.
Most definitions focus on tertiary prevention in the public
health model, i.e. reducing the consequences of an injury
that has already occurred. It is important to note that the
complete public health model also embodies primary
prevention (preventing injury before it occurs, e.g. speed-
ing legislation) and secondary prevention (mitigation of
the effects at the time of injury, e.g. functional air bags)
[10]. While all of these elements are critical to effective
injury control, [11 12] this review will focus on tertiary
injury prevention.

Many injury organisations, including the World Health
Organization (WHO) [11] and the American College of Sur-
geons (ACS), [12] emit consensus-based recommendations

on the structure of trauma systems (see Table 2). Conse-
quently, system components such as pre-hospital triage and
transport protocols, accreditation and designation, and
benchmarking activities as well as their level of integration
vary significantly across trauma systems [12]. The effective-
ness of trauma systems has now been well established, i.e.
they have been associated with improvements in clinically
important outcomes [13]. However, there is still a major
knowledge gap on which components of a trauma system
contribute to their effectiveness.

Our aim is to systematically review evidence of the
impact of trauma system components on clinically sig-
nificant injury outcomes including mortality, function
and disability, quality of life, and resource utilization.
Our systematic review protocol was registered with the
International Prospective Register of Systematic Reviews
(PROSPERO) on 20-06-2016 (#42016041336). The
review will be conducted between 01-11-2016 and
21-02-2017.

Methods
We will conduct a systematic review in accordance with
Cochrane guidelines [14]. The protocol is presented
using the structure suggested in Preferred reporting
items for systematic review and meta-analysis protocols
(PRISMA-P) 2015 (Additional file 1) [15]. Any important

Table 1 Examples of trauma system definitions from injury control organizations around the world
Organisation Definition

World Health Organization
http://www.who.int/emergencycare/gaci/gaci_flyer_web.pdf?ua=1%5d

A preplanned approach to the provision of the spectrum of trauma
services, including but not limited to injury prevention and control
initiatives, timely transport from scene of injury to trauma care facility,
availability of trauma care providers and services when needed, and
rehabilitation

US Department of Health and Human Services
http://www.emsa.ca.gov/Media/Default/Word/
ModelTraumaSystemPlanningAndEvaluation.pdf

Preplanned, comprehensive, and coordinated statewide and local injury
response networks that include all facilities with the capability of care
for the injured.

US National Highway Traffic Safety Administration
http://www.nhtsa.gov/people/injury/ems/emstraumasystem03/
traumasystem.htm

Organized, coordinated effort in a defined geographic area that delivers
the full range of care to all injured patients and is integrated with the
local public health system

Australian Institute of Health and Welfare
http://www.aihw.gov.au/burden-of-disease/

Integrated and systematic structure designed to facilitate and coordinate
a multidisciplinary system response to provide optimal care to injured
patients from onset of injury through rehabilitation and return of ideal
functioning

Trauma Association of Canada
http://www.traumacanada.ca/accreditation_committee/
Accreditation_Guidelines_2011.pdf

A preplanned, organized, and coordinated injury control effort in a defined
geographic area

UK Trauma network
http://www.nhs.uk/NHSEngland/AboutNHSservices/
Emergencyandurgentcareservices/Pages/Majortraumaservices.aspx

A model of care designed to care for patients with multiple serious injuries
that could result in death or serious disability, including head injuries,
life-threatening wounds and multiple fractures

European commission
http://ec.europa.eu/transport/road_safety/specialist/knowledge/
postimpact/trauma_care/establishing_a_national_
trauma_system_en.htm

In a model system, key trauma system elements (Leadership, Professional
resources, Education and advocacy, Information, Finances, Research,
Technology, Disaster preparedness and response) are integrated and
coordinated to provide cost-efficient and appropriate services

State of Israel trauma model
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3634231/

A chain of arrangements and preparedness to provide quality response
to injured from the site of injury to the appropriate hospital for the full
range of care
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