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Abstract
Objectives: The principles of evidence-based medicine are applicable to all areas and professionals in
health care. The care provided by paramedics in the prehospital setting is no exception. The Prehospital
Evidence-based Protocols Project Online (PEP) is a repository of appraised research evidence that is
applicable to interventions performed in the prehospital setting and is openly available online. This arti-
cle describes the history, current status, and potential future of the project.

Methods: The primary objective of the PEP is to catalog and grade emergency medical services (EMS)
studies with a level of evidence (LOE). Subsequently, each prehospital intervention is assigned a class of
recommendation (COR) based on all the appraised articles on that intervention, in an effort to organize
the evidence so it may be put into practice efficiently. An LOE is assigned to each article by the section
editor, based on the study rigor and applicability to EMS. The section editor committee consists of EMS
physicians and paramedics from across Canada, and two from Ireland and a paramedic coordinator.
The evidence evaluation cycle is continuous; as the section editors send back appraisals, the coordinator
updates the database and sends out another article for review.

Results: The database currently has 182 individual interventions organized under 103 protocols, with
933 citations.

Conclusions: This project directly meets recent recommendations to improve EMS by using evidence to
support interventions and incorporating it into protocols. Organizing and grading the evidence allows
medical directors and paramedics to incorporate research findings into their daily practice. As such, this
project demonstrates how knowledge translation can be conducted in EMS.
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E nsuring that medical care provided to patients is
‘‘evidence-based’’ is a major challenge for clini-
cians.1–6 Organizing the body of existing evi-

dence, identifying the gaps in knowledge and patient

care, and subsequently closing these gaps involves a
complex set of relationships and steps. Addressing these
concepts in the prehospital setting as they relate to emer-
gency medical services (EMS) introduces a further layer
of complexity. One of the purposes of evidence-based
medicine is to reduce the ‘‘research-to-practice gap’’ by
making the evidence from research easily available to
practitioners.7–10 The synthesis and evaluation of
research evidence are key components of the knowledge
translation cycle.11,12

In the past, EMS has been criticized for a lack of ran-
domized controlled studies supporting prehospital
interventions.13–17 Despite this criticism, research on
prehospital care is improving, and a growing collection
of evidence exists to support many interventions pro-
vided in the prehospital environment.17–21

As the quality and volume of research conducted in
the prehospital setting increases, there is more demand
for a way to organize this information to decrease the
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knowledge translation interval. Recommendations have
been made to increase support for EMS research and
knowledge translation.20,22–25 The Prehospital Evidence-
based Protocols Project (PEP) is consistent with, and
specifically addresses, these recommendations. For
example, in 2007, the U.S. Institute of Medicine released
a report titled ‘‘EMS at the Crossroads,’’ which advo-
cated for practice guidelines for prehospital care to be
solidly based in evidence.23

Cone26 described knowledge translation as a two-
part process as it applies to prehospital medicine: get-
ting the evidence straight and getting the evidence
used. In the ‘‘getting the evidence straight’’ category,
he calls for increased analysis and scrutiny on how clin-
ical practices are incorporated into the EMS environ-
ment from other areas of medicine. A recommendation
for ‘‘getting the evidence used’’ is to identify, develop,
and validate best practices in EMS. The purpose of the
PEP is to address both knowledge transition processes.
The purpose of this article is to describe the genesis of
the PEP, to describe its current stage of development,
and to suggest its future potential.

METHODS

History
The prototype for this project grew out of a vision to
evaluate the evidence for each intervention that is per-
formed by paramedics in the EMS system in Nova Sco-
tia, Canada (Emergency Health Services [EHS]).27 The
PEP project began in 1998, as a project within the Dal-
housie University Division of EMS, with close collabo-
ration with EHS, the provincial government regulator
for EMS. Both the EHS medical protocols and the PEP
database of ranked literature appear on the project
website.28

The idea was that the PEP process would lead to the
EHS protocols evolving with the evidence; however,
algorithms within local EMS services would still be
customized to the specific scopes of practice, fiscal limi-
tations, and availability of equipment and medications.
There are essentially three components to PEP: 1) the
evidence databank (which may be universal within local
EMS services); 2) the protocols (which may pertain only
to the local service); and 3) the linkage of these proto-
cols within the online database.

When PEP was developed, the initial task was to
determine a taxonomy of knowledge that pertains to
EMS interventions; therefore, it began as an exercise in
knowledge management. Pragmatically, the initial pro-
totype of this project used the headings and subcatego-
ries of the EHS protocols and concentrated on the
evidence for the specific interventions within each of
these protocols. As the project grew, new categories
and interventions have been added that go beyond the
local (EHS) algorithms.

Purpose
The primary purpose of the PEP project is to catalog
relevant studies and grade each article with a level of
evidence (LOE) and, subsequently, use the appraised
articles to assign each prehospital intervention a class
of recommendation (COR). The secondary objectives

are as follows: 1) to identify gaps in the research and to
stimulate debate and growth toward evidence-based
prehospital emergency care; 2) to develop a process of
using evidence to evaluate practice change suggestions
made by paramedics and other EMS professionals; and
3) to map the evidence for any given intervention to a
possible clinical care algorithm, with a movement
toward ‘‘best practice’’ prehospital care protocols.

Current Project Flow
The paramedic project coordinator is responsible for
the coordination of the literature searches. This consists
of searching medical literature databases such as Pub-
Med and the Cochrane Library, setting up automatic
database searches, and hand-searching reference lists.
Section editors also search for research relevant to
their assigned protocol area. Paramedics and EMS phy-
sicians are encouraged to forward references of articles
of interest to the coordinator. Citations found to be rel-
evant are entered into the database under each proto-
col and intervention they are pertinent to. At this stage,
the citations appear on the website as ‘‘under review.’’

Assessment of Evidence
Our LOE scale (Table 1) was derived from a simplified
version of the Canadian Task Force Guidelines.29,30 The
intent of the LOE scale is for it to be highly useful and
practical, for both EMS physicians and paramedics
accessing the database, and therefore contains fewer
increments than the Oxford31 or International Liaison
Committee on Resuscitation (ILCOR)32 scales. It is simi-
lar to the LOEs used by the American College of Emer-
gency Physicians (ACEP).33 Section editors critically
review articles and then assign each an LOE, based on
the study quality. The COR for the intervention is based
on the LOEs of all literature considered together
(Table 2).

The PEP approach to ranking research studies con-
ducted in the in-hospital setting is to accept that, in
some circumstances, these findings may be applicable
to the prehospital setting. The PEP team decided a
practical way to handle evidence from a setting outside
of EMS is to maintain the LOE ranking for each cita-
tion, but reduce the COR for the intervention, based on
this type of evidence, by one level, to be conservative

Table 1
LOE Scale

LOE

I Evidence obtained from at least one properly
randomized controlled trial

II Evidence obtained from a well-designed cohort or
case–control study, usually from more than one
center or research group

Evidence obtained from a well-designed controlled
trial but without randomization

Dramatic results from uncontrolled experiments
III Opinions of respected authorities, based on clinical

experience, descriptive studies, or reports of expert
committees

LOE = level of evidence.
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and to address potential concerns with external validity
of articles.

Each article is sent to the section editors for assess-
ment via e-mail, along with a standardized appraisal
sheet. Section editors return the appraisals to the coor-
dinator and senior editors, who review each appraisal
before entering the LOE and COR into the database.
The website is then updated with the LOE for that par-
ticular citation, under every intervention it is relevant
to.

RESULTS

There are 24 certified EPs serving as section editors
who practice in seven Canadian provinces, plus two
international section editors, both from Ireland. Para-
medics who have had training in critical appraisal of
the medical literature have recently joined the project
as section co-editors (n = 13).

There are 103 protocols and 182 individual interven-
tions in the PEP, with some interventions appearing in
multiple protocols. Many interventions appear under
more than one protocol (e.g., bag mask ventilation
appears under cardiac arrest, respiratory arrest, pediat-
ric cardiac arrest, etc.), resulting in a total of 547 inter-
ventions in the database, distributed as follows: 4.0%
COR A (n = 22), 12.6% COR B (n = 69), 60.7% COR C
(n = 332), 6.6% COR D (n = 36), and 16.1% COR I
(n = 88).

As of March 25, 2009, a total of 893 articles have
been entered in the database and reviewed by the sec-
tion editors. The LOE distribution for these articles is
as follows: 14.6% LOE I (n = 130), 25.9% LOE II
(n = 231), and 59.6% LOE III (n = 532). There are cur-
rently 40 articles out for review.

DISCUSSION

The PEP project illustrates that a system of knowledge
translation can be developed for EMS. This project
involves both medical directors and paramedics as sec-
tion editors. Having these key front-line decision-mak-
ers and clinicians involved should minimize the lag
between the identification of high-quality evidence and
the translation to practice. As the section editor panel
is a cross-section of Canadian EMS, it appears that
such a project can be applied on a national and perhaps
even an international basis. The section editor panel

works together to achieve the goals of the project to
catalog and grade relevant studies and assign each pre-
hospital intervention a recommendation, identify gaps
in the research, to use evidence to stimulate practice
change, and move toward best practice prehospital
care protocols.

LIMITATIONS

To date, system-level interventions have not been
included in the project, to maintain focus on clinical
interventions that are initiated by individual paramedics
for each patient. Trip destination triage is an interven-
tion that could be considered a system issue, but also
an individual decision point by the paramedic, so it is
included as an intervention in the trauma and chest
pain protocols. In the future, a separate section of the
PEP on system-level interventions may improve the
overall usefulness of this project.

Literature searches are not conducted on a regular
schedule, but are based on trends and gaps. The major-
ity of searches are conducted by the coordinator. A
more rigorous search strategy may be beneficial.

When the PEP was created in 1998, the team believed
that it was best to err on the side of using a pragmatic
grading scale, for ease of use by the section editors and
readers, rather than a rigorously detailed and discrimi-
nating tool. However, today there are many grading
schemes for appraising the medical literature, originat-
ing with various groups around the world.2,4,29,31,34–36

Another evidence-based source used by EMS for estab-
lishing prehospital care protocols is the resuscitation
guidelines published every 5 years by the ILCOR.32,37–39

The ILCOR LOE scale has eight intervals. There is a
movement toward uniform grading schemes,37,40–43 so
practitioners from different areas of medicine and with
various levels of training in critical appraisal of the lit-
erature can speak in ‘‘apples to apples’’ terms. The PEP
may need to revise its grading process to meet interna-
tional standards in the future.

Future Potential
Wiki Protocols and Practice Guidelines. The wiki phe-
nomenon may be considered an important advance in
knowledge management and modern epistemology. It
has been praised for being a collaborative and efficient
way for significant knowledge to become available for
broad populations.44,45 One of the exciting future
potentials of the PEP is to encourage a wide group of
expert reviewers and users of the database to partici-
pate in creating best practices protocols. An editing or
peer-review function would be necessary, but the wiki
philosophy and experience has shown that over time,
accountability and controversy are handled by the
expert end-users who are engaged in the process.

To further the objective of getting the evidence used,
this project has the potential to develop standardized
national or international evidence-based prehospital
guidelines, rather than influencing individual EMS sys-
tem’s local protocols. This evolution would be most
successful if it occurred within an international collabo-
ration of EMS experts, following a similar structure to
the ILCOR process. For guideline development to be

Table 2
COR Scale

COR

A There is good evidence to support intervention
(procedure or treatment)

B There is fair evidence to support intervention
C There is poor evidence to support intervention
D There is evidence to support that the procedure

or treatment should not be used
I Indeterminate

COR = class of recommendation.
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most effective, the process should utilize a standardized
methodology, such as the Appraisal of Guidelines
Research and Evaluation instrument (AGREE).46 This
tool has had good uptake by various organizations that
create clinical practice guidelines, including the Cana-
dian Medical Association.47 Other instruments are
available to evaluate the implementation of guidelines
into actual practice.48,49 Learning from other organiza-
tions that have had good success in implementing
guidelines into practice, such as ILCOR, and making
use of these tools is an important step in minimizing
the knowledge translation interval for prehospital care.

Online Format. Information technology has been noted
as a necessary component of effective knowledge trans-
lation.50 Databases are widely used to make the litera-
ture accessible and to store appraisals.51–53 We plan to
develop a secure website, where section editors can log
on to retrieve articles and enter in their appraisals. An
online format of the PEP would include a discussion
forum to post comments, questions, and suggestions for
all members of the project to view and respond to and a
better communication option than mass e-mails. It can
serve as an entry portal for paramedics and others who
would like to submit a citation for section editor review
and can be a future wiki site and guideline database.

International Collaboration. As the PEP continues to
evolve, a logical step in its growth is to continue to seek
various perspectives from EMS physicians and para-
medic section editors from different regions of Canada,
the United States, and other countries around the
world.

CONCLUSIONS

The PEP is an exercise in knowledge translation, spe-
cific to prehospital care. By organizing the PEP accord-
ing to paramedic protocols and interventions, the
evidence is formatted in a manner that is easily used by
practicing paramedics, decision-makers, and EMS phy-
sicians. This evidence repository project is continuously
growing, with many opportunities for future develop-
ments to shorten the gap between the results of
research and the implementation of knowledge into
practice on a wide scale.
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ment of Emergency Medicine; David Urquhart, Database Manager,
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Director, Emergency Health Services; past contributors George
Kovacs, MD, John Ross, MD, Brett Taylor, MD, Richard Verbeek,
MD, Brian Schwartz, MD, Tanya Murray, RN; and the PEP Section
Editor Team.
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