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ABSTRACT

Objective: Despite evidence that patients suffering major
traumatic injuries have improved outcomes when cared for
within an organized system, the extent of trauma system
development in Canada is limited. We sought to compile a
detailed inventory of trauma systems in Canada as a first
step toward identifying opportunities for improving access to
trauma care.

Methods: We distributed a nationwide online and mail
survey to stakeholders intended to evaluate the extent of
implementation of specific trauma system components.
Targeted stakeholders included emergency physicians,
trauma surgeons, trauma program medical directors and
program managers, prehospital providers, and decision
makers at the regional and provincial levels. A “snowball”
approach was used to expand the sample base of the survey.
Descriptive statistics were generated to quantify the nature
and extent of trauma system development by region.
Results: The overall response rate was 38.7%, and all levels
of stakeholders and all provinces/territories were repre-
sented. All provinces were found to have designated trauma
centres; however, only 60% were found to have been
accredited within the past 10 years. Components present in
50% or fewer provinces included an inclusive trauma system
model, interfacility transfer agreements, and a mechanism to
track bed availability within the system.

Conclusion: There is significant variability in the extent of
trauma system development in Canada. Although all pro-
vinces have designated trauma centres, opportunities exist
in many systems to implement additional components to
improve the inclusiveness of care. In future work, we intend
to quantify the strength of the relationship between different
trauma system components and access to definitive trauma
care.

RESUME

Objectif: Malgré |'existence de données probantes sur
I'amélioration des résultats cliniques chez les patients ayant
subi un trauma grave lorsqu’ils sont traités selon un systeme
organisé de soins, I'élaboration de systémes de traumatolo-
gie au Canada est peu étendue. Aussi avons-nous cherché a
dresser un inventaire détaillé des systémes de traumatologie
au Canada comme premiére étape dans la recherche
d’occasions d’améliorer I'accés aux soins dans ce contexte.
Méthode: Un questionnaire d’enquéte a été distribué en
ligne et par la poste a différents intervenants, partout au
pays, pour qu'ils évaluent I'étendue de la mise en ceuvre de
certains composants des systémes de traumatologie. Les
intervenants ciblés comprenaient les urgentologues, les
chirurgiens traumatologues, les directeurs médicaux de
programmes de traumatologie et les directeurs de pro-
grammes, les fournisseurs de soins préhospitaliers ainsi
que les décideurs aux niveaux régional et provincial. Nous
avons adopté la méthode en «boule de neige» afin d’élargir
la base de I’échantillon visée par I'enquéte. Des statistiques
descriptives ont été générées pour permettre de quantifier,
par région, la nature et I'étendue de I'élaboration des
systémes de traumatologie.

Résultats: Le taux de réponse global a atteint 38.7%, et il
comprenait des représentants de tous les niveaux d’inter-
venants ainsi que de toutes les provinces et de tous les
territoires. Toutes les provinces ont des centres de trauma-
tologie désignés, mais seulement 60% d’entre eux ont
obtenu leur agrément au cours des 10 dernieres années.
Certains composants figuraient dans 50% ou moins des
provinces, notamment un modeéle de systeme de traumato-
logie «inclusif» ou ouvert, les ententes de mutation entre
établissements et un mécanisme du suivi de la disponibilité
des lits intégré au systeme.
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Conclusions: |l existe des écarts importants en ce qui
concerne |'étendue de I|'élaboration des systemes de
traumatologie au Canada. Certes, toutes les provinces
disposent de centres de traumatologie désignés, mais
de nombreux systémes gagneraient a inclure d'autres
composants afin d’améliorer l'intégralité des soins.
Ultérieurement, nous avons l'intention de quantifier la

solidité de la relation entre différents composants des
systemes de traumatologie et I'accés a des soins spécialisés
en traumatologie.

Keywords: emergency medical services, health care surveys,
public health, trauma centres, wounds and injuries

In most countries, including Canada, injuries rank as
the leading cause of death in the first four decades of
life and cause more potential years of life lost than any
illness.'”” One of the most significant achievements in
modern public health has been the development of
trauma systems. ITrauma systems integrate prehospital
care, triage of patients to appropriate facilities for
resuscitation and definitive care, rehabilitation, and
injury prevention programs.* As a public health
intervention, trauma systems have been shown to
reduce mortality from motor vehicle collisions by up
to 17%7¢ and improve functional outcomes in survivors
of blunt trauma.” A recent World Health Assembly
resolution recognized the benefit of trauma and
emergency care systems and emphasized the need for
their integration in all nations.®

With Canada’s population of approximately 34 million’
and geographic expanse of nearly 10 million km?,'* trauma
systems are necessary to ensure that all citizens have
prompt and reliable access to definitive trauma care.
Previous research suggests that the state of trauma
system development in Canada is highly variable, with
many rural regions having very limited access to timely
definitive trauma care." Unfortunately, for clinicians
and administrators who wish to improve access to
trauma care within their region, little evidence exists
regarding the specific system components that should
be optimized to achieve this goal. As the first step
toward clarifying the relationships between trauma
system components and access to care (and ultimately
clinical outcomes), we sought to develop a detailed
inventory of trauma systems in Canada. This study built
on a previous survey of Canadian trauma systems by
Hameed and colleagues in 2010" and focused specifi-
cally on system components hypothesized to influence
access to trauma care. The primary purpose of this study
was to describe the prehospital triage and transfer
practices, system organization, administrative structure,
and interfacility transfer arrangements used in trauma
systems across Canada.
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METHODS
Survey development

This study was a cross-sectional, descriptive survey of
trauma stakeholders in Canada. We developed a list of
the essential components of a trauma system based on
guidelines from the Trauma Association of Canada
(TAC),* the American College of Surgeons Committee
on Trauma (ACS-COT) regional trauma systems con-
sultation guide,” and the US Health Resources and
Services Administration Model Trauma System plan.”
By consensus, we narrowed this list of components to
those that we believed most strongly influence access to
acute trauma care. When consensus could not be reached
on a component, it was included, and a final decision was
made by the lead author after pilot testing the survey.
We focused on the model of trauma system design—
inclusive as opposed to exclusive. We evaluated system
leadership through inquiries about the nature of the
lead agency and the presence of a regional trauma
medical director. We evaluated the presence of
prehospital care protocols that would benefit critically
injured patients, including field trauma triage criteria,'
trauma destination protocols, and the structured use of
air medical transport. The types of acute care facilities
within the system (designation status and last accred-
itation visit) were determined. The mechanisms for
secondary triage were evaluated, including processes
for identifying and transferring major trauma patients
from community to regional trauma centres (e.g.,
interfacility transfer agreements and real-time tracking
of bed availability). Participants were given the option
to indicate whether each feature was present in their
trauma system by choosing “yes,”
The final section of the survey gave participants the
opportunity to provide narrative comments on the
features of their trauma system that they felt either
facilitated or impeded access to care. A separate box
could be “clicked” to indicate consent for a follow-up
telephone interview with one of the authors. Participants

no,” or ‘“unsure.”
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who provided such consent were contacted either to
clarify their survey responses or provide details of their
trauma system.

The survey was pilot-tested by three physicians with
expertise in trauma system design. Following this, a
revised final version was developed in both written and
electronic formats.

Respondents

Potential respondents were identified using the TAC
database of Canadian trauma centres, provincial minis-
try of health websites, and regional trauma program
websites and included clinicians, administrators, and
policy makers who were considered stakeholders in their
respective trauma system. We used a “snowball”
sampling technique® in which respondents were asked
to identify other trauma system stakeholders, and when
appropriate, these individuals were invited to complete
the survey. No remuneration or other incentive was
provided for participation.

Survey distribution

From May to August 2011, potential subjects were
sent an email notification that they had been selected
for invitation to participate in the study and that the
survey would be delivered within 2 weeks. Participants
had a choice of three completion methods: 1)
following a hyperlink to complete an online version
of the survey (Delvinia Interactive Inc., Toronto,
ON), 2) requesting a paper version of the survey to be
mailed to them, or 3) survey completion by telephone
with an interviewer. Two reminder emails were sent at
2-week intervals for invitees who did not initially
complete the survey. Each of the emails above
included a letter of information about the study and
contact information for the principal investigator
should the participant wish to opt out. Participants
indicated via a check box at the start of the survey that
they read the letter of information, agreed to
participate, and consented to their responses being
used for research purposes.

Data analysis
Survey results were compiled in a password-protected

electronic spreadsheet. Given that definitive trauma
care for the three Canadian territories is provided
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by the provinces of Alberta, British Columbia,
and Manitoba, we grouped each territory with
the province responsible for its trauma coverage.
Throughout the text, we have used the term province
for simplicity, recognizing that in these three afore-
mentioned cases, we are referring to a province/
territory combination.

For survey questions where responses regarding the
presence or absence of specific trauma system compo-
nents were inconsistent, we defined whether the compo-
nent was present, absent, or unclear based on the majority
of responses, and whenever possible, we confirmed the
accuracy of our categorization using publicly available
information on either government websites or the TAC
homepage (<http://www.traumacanada.org>).

The study received approval from the Research
Ethics Board of St. Michael’s Hospital.

RESULTS

Ninety-three surveys were distributed, and 36 were
completed, yielding a response rate of 39%. Participants
represented a range of stakeholders, including 9
emergency medical services personnel (27%), 9 regional
or provincial government representatives (27%), 7
trauma program coordinators/managers (22%), 7
trauma program medical directors (19%), 3 emergency
physicians or trauma surgeons (8%), and 1 trauma
researcher (3%). Some of the preceding participants
were categorized in more than one group. To clarify
survey responses and enhance accuracy, we conducted
follow-up interviews with respondents from British
Columbia, Saskatchewan, and Manitoba. These pro-
vinces were singled out for this follow-up because there
were some conflicting responses from participants in
these regions that could not be clarified using online
sources.

Table 1 provides a description of the survey
respondents by province. Response rates by stake-
holder type are provided in Table 2. The highest
response rates were from regional or provincial health
administrators (56%), whereas the lowest response
rates (18%) were from emergency physicians and
trauma surgeons.

A summary and definitions of the key components
of a trauma system that were evaluated in the survey
are presented in Table 3. These tables indicate
that five provinces have an inclusive system design
(British Columbia and Yukon Territories, Alberta and
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Table 1. Survey response rates by province or province/territory

Province or territory Sent
Prince Edward Island 1
Nova Scotia 5
Alberta and Northwest Territories 20
New Brunswick 5
Ontario 33
British Columbia and Yukon 6
Manitoba and Nunavut 8
Quebec 4
Newfoundland and Labrador 4
Saskatchewan 7
Total 93

Responses

Response rate (%)

100
60
50
40
39
33
25
25
25
14
39

-
= = =2 NN WNO W=

w
(&)

Territories are grouped with provinces responsible for definitive trauma care.

Northwest Territories, Quebec, Nova Scotia, and
New Brunswick), whereas the remainder follow a more
exclusive system model. Only two provinces (Manitoba,
Newfoundland and Labrador) had no lead agency
identified. All regions had centres designated to receive
trauma patients; however, only 60% were found to have
been accredited within the past 10 years. A trauma
system plan, regional trauma medical director, and
advisory committee were present in most provinces.
Provinces with an inclusive system were more likely to
have accredited trauma centres, a system plan, a lead
agency, a medical director, and a trauma system advisory
committee.

Emergency medical services leadership was present
across all regions, and most had protocols in place to
identify and transport critically injured patient to an
appropriate centre. Interfacility transfer agreements
and real-time tracking of bed availability within the
system were incorporated into relatively fewer systems.

DISCUSSION

It is clear that trauma systems improve survival and
functional outcomes for critically injured patients.’”!¢

One of the mechanisms for this is through the
provision of prompt access to definitive care at a
trauma centre.”” In Canada, we face challenges in
ensuring access to trauma care for citizens living
outside urban regions because of our geographic
expanse, sparse population densities, limited road
access, and inclement weather."! A recent study of
Canadian trauma systems indicated that 78% of
Canadians live within a 1-hour travel time of a level I
or II trauma centre. However, marked disparities exist
between provinces, with only 40% of residents in some
provinces falling within this catchment zone."

We found that considerable variation exists in the
design and maturity of trauma systems across Canada.
Five provinces appear to follow the “inclusive” trauma
system model. Provinces including British Columbia,
Alberta, Quebec, and New Brunswick, which designate
many, if not all, acute care hospitals within their province
on a spectrum from level I (tertiary care centre) to level V
(small rural hospital) according to their resource
availability, as defined in the TAC guidelines,* represent
examples of inclusive trauma systems. Other regions,
such as Ontario, Saskatchewan, and Manitoba, have
developed more “exclusive” system models, which focus

Table 2. Survey response rates by stakeholder type

Stakeholder type

Regional or provincial health administrator
Trauma program manager

Trauma researcher

Emergency medical services

Trauma medical director

Emergency physician or trauma surgeon

210 2014;16(3)

Sent, n (%) Responses, n (%)
19 (20) 9 (56)
14 (15) 7 (50)
2 (2) 1 (50)
19 (20) 9 (47)
25 (27) 7 (28)
17 (18) 3(18)

CJEM « JCMU



Canadian trauma systems

.’ WN[OSU0)

AInfuj uleig onewNel] 8y} o ‘a1B0j0}BLINEI| US 8DIAISS 8P WUNNUIUOY ‘BPEURY UOIIEHPSIOdY AQ pauLIopiad 818m SUONIEIPSIR BI8UM 0ageny) 104 1deoxe ‘epeur) JO UOIBID0SSY BWN.I| 8y} AQ PouwIopad 819Mm SUOIIRHPSIOI. 811USD BUINEI} ||V x

UONNA = MA ‘UBMOYIIENSES = S

1090aND = D0 !PUBIS| PIEMPT 80UILd = |3 ‘OLEIUQ = NO ‘SOLOLILIS] 1SOMUHLON = |MN ‘INABUNN = [N ‘e1100S BAON = SN ‘JOpeigeT] pue puejpunojman = 71 4N Soimsunig maN = gN ‘eqoNUBIA = gIAl ‘BIqWIN0) ysiiug = D ‘euaq)y = gy

0S

0¢

08

00l

08

08

09

0L

06

08

09

00l

0s

0S

%

SOA

ON

ON

SOA

ainsun

alnsun

oN

ON

ON

SOA

ON

SOA

SOA

ON

|3d

ON

alnsun ainsun

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

ON

SOA

aN

ON

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SO

ON

SOA

SN

ON

ON

ON

SOA

ON

alnsun

ainsun

SOA

SOA

ON

ON

SOA

SOA

ON

1% 4N

ainsun

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

ON

SOA

20

SOA

alnsun

SOA

SOA

SOA

SOA

SOA

ainsun

SOA

SOA

SOA

SO

SOA

ON

NO

ainsun

ON

SOA

SOA

SOA

SOA

oN

ainsun

SOA

ON

ON

SO

SOA

ON

IN/dIN

SOA

SOA

SOA

SOA

SOA

oN

SOA

SOA

SOA

ON

SOA

SOA

ON

NS LMN/GY  MA/Od9

SOA

ainsun

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

ON

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

ON

SOA

selyljioe} aieudoldde o1 sjusied

10 Jojsuell a1ell|ioey) 01 WalSAS oyl Uyl |ge|ieAe Spag a1ed 81nde Jo 8dAl pue lequunu
ay1 Ajauspl 01 weibold 1eIndwod e O asn ay} :AlljigejieAe pag jo Buioel) awlil-eay
Avj1oey Bulisal oyl 03 uoneuiedal 1oy e1eudoldde 9SOyl JO 813U euunel) e 0}
Jajsuely Jo} arelidoldde syusaiied Buiuigep saulspinb :siuswsalbe Jajsuell Alljloepaiu|
AlI|10B4 BPISINO UB WO} PaIlojel UM 811U ewinel} e AQ pa1dedde aq 1snwi
sol1s11e10eleyD paloadsald yum siusiied ewnely Ageleym Aoljod e :, Aoijod |esnjei-op,,
W8lSAs ewinel) sy} ulyim a1ed |eadipswl [eudsoyald 1o ybisiano

Buipinold 10} ojgisuodsal ueldisAyd e :101081Ip [eOIpaUU S8OIAISS [edIpaud Adusbiouwl]
911U80 euwinell e 01 Aj10alip peadold

0} soll|ioey 1asoo BuissedAq Buipnjour ‘01 pallodsuely g pnoys 1usijed ewnely

e yolym o1 Ayjioey ayy Buluiyep |000104d e :S|000101d UOIIBUIISSP eulnel} |elidsoysid
ewineJ} Jofew Yyum 1uslsisuod (AInful Jo wisiueyoaw ‘subis [eua ““6-o)

sainiesy 1usiled oiy1oads BulAjiiuspl [000104d e tuonlulfep ewnely Jofew |eydsoysid
souewolad

wie1sAs 1noge Aousbe pes| eyl 01 ouepinb pue >oeqpea) eplAoid 1Byl WelsAs eyl

JO S109dSe SNOLIBA WOJ} SIOP|OYaXELS JO dnoib B :9911ILWI0D AIOSIAPE WBlSAS ewnel |
a.e2 1uailed apinoid 01 Joylebol uoiouny ||IMm WolsAs

euwinel} 8y} Jo slusuodwod 8yl Moy BuIgLIOSep JUsWINO0p e :uejd WwelsAs ewnel |
WwielsAs euunel} 8yl ulylim

9.e0 |[eoIpaul 104 1yBisiano Buipiaoid 1o} Aljigisuodsal Yum uerdisAyd e 110108.1p [edIpa|A
Wi81SAs euunel) ayy 01 ueAsjal Aoljod dojonsp

pue 1ybiIsiano spinoid 01 Alloyine |eba| 8yl yim Apog |eruswiulanob e :Aousbe pesT
uolouUN pue ‘sassadold ‘einionis

911U80 euwinel} 10} SaUldPING |eUOIIBU YL 80UBI/dWOD 10} SSOSSe 0} MBIASI [BUISIXS
auoBispun aABY 1BY} S8J1USD BUWINEJ} JO 9oudasald 8y} :,S8J1USd eulnel]l PalpaIddy
WIB1SAS

By} UIYLM a1ed eulnel} 104 Aljiqisuodsal pue se2inosal sy} Buiney se Aousbe pes|
ay1 Aq paljiiuspl usaq aAeY 1eyl sjendsoy Jo aoussald ay) :salluad ewnel} paleubiseq
sre12 USISAS BUINEIL BU1 JO 1ied palapisuod

9Je pue S8J1U8d eWINeJ} Se pajeubisep ale $82IN0Sal 1SOW 9yl YUM sendsoy ai1ed
81N0k 9SOy} AjUO YdIym Ul 81BD BUUNEI} JO [9POU B :[SPOW WaISAS BUINEI} SAISN|OXT
51:2MO||B $82IN0SAI 118y} 1BY] JUSIXS

ay1 01 siusined painful 1o} a1ed Buipiroid yoes ‘paiesbelul e uoibel e ulylm sjeudsoy
91eD 9INJE ||B YOIYM Ul 9JED BUUNEIL JO [9POW B :[9pOWU WSISAS BUNEI} SAISN|OU|

uonuep/AUsUOdwWoD WselsAsS euwnel |

A1011119)1/99uin0ad 10 doulnoad Aq spusuodwiod walsAs ewned) ueipeue) g ajqe]

211

2014;16(3)

CJEM « JCMU



Evans et al

on the care provided at designated level I trauma
facilities and place less emphasis on the integration of
other acute care facilities within the system.!>!1

In the United States, states with an inclusive trauma
system model have been found to have significantly
lower mortality than those with exclusive trauma system
models.”® Exactly how inclusive systems improve mor-
tality is not entirely clear; however, improved prehospital
triage, better resuscitative care at rural hospitals, more
efficient secondary triage processes, stronger system
leadership, or other, yet unidentified factors may be
responsible.” Our results indicate that provinces with
inclusive trauma system models were more likely to have
accredited trauma centres, a lead agency, a system plan,
and a system advisory committee. It is likely that in some
regions of Canada, an increased emphasis on inclusive
models of trauma care could improve outcomes.

All Canadian trauma systems included designated
trauma centres; however, only 60% of provinces have
had these centres accredited within the past 10 years.
Given evidence that the accreditation process improves
outcomes at trauma centres,’?! ongoing efforts to
ensure trauma centre accreditation should be encour-
aged within all trauma systems.

An identifiable lead agency with ultimate responsi-
bility for the trauma system and a system plan, which
delineates the responsibilities of all centres and
providers within the system, was present in eight and
seven provinces, respectively. Although there is no
direct evidence that such components improve access
to care or clinical outcomes, these components have
been identified as “essential elements” of a trauma
system by a number of groups, including the TAC* and
the ACS-COT,? and could be considered priority
improvement items in systems currently lacking them.

Prehospital triage is a critical component of trauma
system design.'* In Ontario, patients with comparable
injuries from motor vehicle collisions who were triaged
directly to a trauma centre were found to have a 30%
lower 48-hour mortality than those who were initially
triaged to a nontrauma centre.”? Prehospital trauma
care systems appear to be relatively well organized
throughout Canada, with most regions having pre-
hospital protocols that define a major trauma patient,
address triage, and provide guidance regarding appro-
priate hospital destination.

However, in many systems, there appear to be
opportunities to improve the processes of transferring
trauma patients from the initial hospital of care to a

212 2014;16(3)

trauma centre. Only 20% of trauma systems have transfer
agreements between referring and definitive care facilities,
and only 50% of systems track real-time bed availability
within the region or province. An improvement in
secondary triage processes throughout the country is
likely to improve the timeliness of access to definitive
trauma care for Canadians living outside urban regions.

There are limitations to our study. First, our overall
survey response rate was only 39%, despite efforts to
increase the response rate, including the snowball
sampling technique, email reminders, and options to
complete the survey using electronic, written, or
telephone formats. It is likely that a factor in our low
response rate relates to our approach of inviting
multiple respondents from the same trauma program.
In many cases, one individual completed the survey on
behalf of the program, thus reducing the collective
response rate but still maintaining the descriptive
objective of our study design. Despite these limitations,
our response rate is consistent with that of other
national surveys involving physicians.”

An additional challenge was obtaining responses from
all regions of the country. We used a robust sampling
strategy, sought guidance from national trauma experts,
and thoroughly searched provincial government web-
sites. However, in Saskatchewan, Manitoba, Quebec,
Newfoundland and Labrador, and Prince Edward Island,
it was very difficult to identify trauma system stake-
holders to invite for participation. We cannot exclude the
possibility that some participants were missed in the
recruitment phase of the study but feel it is likely that our
challenges in this regard in some locations are a reflection
of the developing state of the trauma systems involved
and the resulting absence of an identifiable individual
with system leadership responsibilities. Despite this, we
were able to obtain responses from a range of
stakeholders from all provinces in Canada.

CONCLUSION

This study provides a comprehensive overview of
trauma systems in Canada. Although all areas have
designated trauma centres, in many locations, oppor-
tunities appear to exist to improve access to trauma
care by increasing system inclusiveness and improving
patient transfer from community hospitals to trauma
centres. We hope our results will encourage compar-
ison and benchmarking between provinces and stimu-
late policy changes to improve access to trauma care.

CJEM « JCMU



In future work, we intend to quantify the strength of
the relationship between different trauma system
components and access to definitive trauma care.

Competing interests: None declared.
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