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Abstract

Background: The scope of practice of paramedics in Canada has steadily evolved to include
increasingly complex interventions in the prehospital setting, which likely have repercussions on
clinical outcome and patient safety. Clinical decision making has been evaluated in several health
professions, but there is a paucity of work in this area on paramedics. This study will utilize the
Delphi technique to establish consensus on the most important instances of paramedic clinical
decision making during high acuity emergency calls, as they relate to clinical outcome and patient
safety.

Methods and design: Participants in this multi-round survey study will be paramedic leaders and
emergency medical services medical directors/physicians from across Canada. In the first round,
participants will identify instances of clinical decision making they feel are important for patient
outcome and safety. On the second round, the panel will rank each instance of clinical decision
making in terms of its importance. On the third and potentially fourth round, participants will have
the opportunity to revise the ranking they assigned to each instance of clinical decision making.
Consensus will be considered achieved for the most important instances if 80% of the panel ranks
it as important or extremely important. The most important instances of clinical decision making
will be plotted on a process analysis map.

Discussion: The process analysis map that results from this Delphi study will enable the gaps in
research, knowledge and practice to be identified.

Background

Clinical Decision Making

Clinical Decision Making (CDM) (also known as clinical
reasoning, clinical judgment) has been defined and stud-
ied in medicine over the last few decades [1]. Other health
professions have also investigated how practitioners made
decisions, such as nursing [2,3]. However, to date, very lit-

tle research on CDM has been conducted in the paramedic
population. Presumably, weak abilities in CDM lead to
clinical errors, which are prevalent in healthcare [4] and
are often the causes of lapses in patient safety. Therefore,
CDM is an essential component of the body of research
on patient safety, as it relates to emergency medical serv-
ices (EMS).
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The care that patients receive in the out-of-hospital setting
likely has important repercussions on clinical outcome
and patient safety. Patient assessment and treatment can
vary substantially, from simple ambulance runs to calls
that require expedient decision making and action by par-
amedical personnel. There are many factors that can influ-
ence outcome, including the acuity of the patient's injury
or illness, the location of the patient, the wants and needs
of the patient and their family, the resources available to
the paramedics, the level of care provided by practitioners,
and the number, complexity and time dependence of
interventions required, both on scene and en route to the
hospital. As the scope of practice of paramedics continues
to expand and the sophistication of EMS systems evolves,
it is essential to evaluate and expand the current state of
knowledge on paramedic CDM.

Paramedics and EMS in Canada

In Canada, there are three recognized levels of paramed-
ics: Primary Care Paramedics (PCP), Advanced Care Para-
medics (ACP), and Ciritical Care Paramedics (CCP) [5].
The ACP scope of practice has traditionally included
advanced airway management, intravenous (IV) access, IV
drug administration, and other skills [5]. Across Canada,
recent changes have seen ACPs provide additional inter-
ventions, such as 12-lead electrocardiogram interpreta-
tion, administration of thrombolytics for acute
myocardial infarction and application of continuous pos-
itive airway pressure ventilation for acute shortness of
breath [6,7].

There is a paucity of literature related to EMS patient safety
and paramedic CDM. Some work has been done on errors
on specific clinical interventions, such as endotracheal
intubation [8,9], and on error reporting patterns of para-
medics [10]. Isolated reports have been found on para-
medics' decisions to initiate specific interventions, such as
IV lines [11] and rapid sequence induction for intubation
[12]. Given the expanding role of paramedics, this area
would assume increasing importance.

The Delphi Technique

Delphi studies are frequently used in healthcare, with the
goal of establishing consensus on a particular topic [13].
Iterative rounds of structured surveys are administered to
a group of experts on the topic, who rank each item. On
subsequent rounds, each panel member views the ranking
they assigned to each item, as well as the group mean
ranking. Participants have the opportunity to revise their
ranking, taking into consideration the group mean. The
rounds continue until consensus is achieved, or a prede-
termined end point is met. The technique is beneficial
because consensus can occur in an anonymous format,
without physically bringing experts together. Four key fea-
tures make Delphi studies well suited for determining
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group consensus: anonymity of responses; iteration with
controlled feedback; statistical group response; and, the
use of experts [14]. The results of a Delphi study can help
direct future research, continuing education and alloca-
tion of resources. The obvious limitation of such a con-
sensus study is the results are not linked to actual patient
outcomes, and therefore the results are only as good as the
panel members' opinions. Nevertheless, the opinion and
experiences of EMS experts is useful to inform the most
important instances of CDM that occur during a high acu-
ity ambulance calls. The CDM instances that are found to
be the most important will be organized in a process anal-
ysis map. This strategy has been developed for emergency
medicine using a modified Delphi approach [15-17]. The
model will enable gaps in research, knowledge and prac-
tice to be identified.

Objective

Using expert consensus, the instances of clinical decision
making that are required by paramedics on typical high
acuity ambulance calls will be determined, in terms of
their importance to clinical outcome and patient safety.

Methods and design

Study Design

This cross-sectional study will use the Delphi technique to
achieve consensus amongst EMS experts on the most
important instances of clinical decision making by para-
medics during high acuity emergency calls, in the ground
ambulance setting. These instances will be scored on
importance, based on their anticipated impact on patient
clinical outcome and patient safety. The final consensus
will be used to develop a process analysis map of para-
medic clinical decision making.

Setting and Population

Subjects for this study will be recruited using purposive
and criterion sampling. The goal is to have a sample of
EMS experts from across Canada, which will include EMS
medical directors and paramedic leaders. Two key organi-
zations will be targeted for recruitment: the Canadian
Association of Emergency Physicians EMS Committee and
the EMS Chiefs of Canada. An expression of interest post-
ing will be distributed throughout these two organiza-
tions. Recipients of the posting will be invited to
distribute it to paramedics or EMS medical directors who
fit our definition of 'expert', and are likely to be interested
and willing to participate. Those interested will be invited
to email one of the investigators.

Delphi studies recruit experts to give their opinion on a
particular subject, with the goal of achieving consensus
amongst the group [18]. Experts will be considered para-
medics or medical directors with greater than eight years
of experience. Paramedic experts may presently work pri-
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marily in a clinical out-of-hospital setting (ground or air
ambulance), or primarily in a quality and learning/quality
assurance division, and must be of the ACP level or
higher. This latter requirement was established to ensure
external validity for all levels of paramedics. As the vast
majority of ACPs were PCP prior to their ACP training,
they can incorporate this perspective in their responses,
and it is assumed ACPs would be capable of more com-
plex clinical decisions, given their broader scope of prac-
tice. EMS medical directors must currently oversee a
paramedic service, and be actively involved in providing
clinical quality assurance feedback to paramedics on their
clinical performance.

The choice of participants in a Delphi study is essential to
its success, and the validity of the results [19]. The investi-
gators will select participants from those who email their
interest to participate. Participants will be anonymously
described in dissemination of the results, so readers can
have an awareness of the panel composition. In keeping
with the typical sample size for Delphi studies, 15 - 20
participants will be recruited for this study.

This study has received approval from the Capital District
Health Authority REB (Halifax, Nova Scotia): CDHA-RS/
2009-372. All participants provided written informed
consent via fax to our office in Halifax.

Method of Measurement

Participants will be emailed a link to an online survey site
[20] for anonymous responding - a key aspect of the Del-
phi method. This is especially important in this panel,
which will be a mix of paramedics and medical directors.
Anonymous responses will help to ensure that partici-
pants are responding according to their own thoughts and
beliefs, and not because they are influenced by opinion
leaders on the panel [13]. The responses will not be anon-
ymous to the investigators, however, but will be kept con-
fidential.

The first round of the Delphi study will be open for two
weeks. Participants will enter any instances of paramedic
CDM that they feel are important during a high acuity
ambulance call in a free text box. An additional text box
will be provided for respondents to enter any further
thoughts or elaborations. The responses will be analyzed
and categorized, maintaining the original wording of the
respondent as much as possible [14].

The second round of the survey will be sent back out for
the panel to review, and will also be open for two weeks.
Participants will score each instance on a Likert scale, in
terms of its importance to patient clinical outcome and
safety. They will be given the opportunity to add new
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CDM instances, and provide additional free-text com-
ments.

On the third round, the mean rankings for each instance
of CDM and the respondents own response will be avail-
able for the individual participants' review (i.e., each par-
ticipant will see their own responses, and all will see the
group mean responses). As the investigators will be
returning each respondents scoring on each item from the
previous round to them, along with the mean score from
the group, the responses cannot be anonymous to the
investigators. On the third round and possibly next
round, participants can revise their ranking for any of the
CDM instances, based on viewing the group mean and
their own score. The survey will be re-sent until this con-
sensus is achieved, to a maximum of four rounds. This
limit will be instituted to avoid sample fatigue.

Data Analysis

It is essential to define the meaning of 'consensus' a priori
[19]. For this study, consensus for each CDM item will be
set at 80% or more of respondents grading it as 4 (Impor-
tant - in most instances these decisions will impact patient
clinical outcome or patient safety), or, 5 (Extremely
important -very likely to impact patient clinical outcome
or patient safety). Once an item has reached this level of
consensus, it will be removed from the list and not appear
for re-ranking in subsequent rounds. Data will be entered
into the statistical software program SPSS. Agreement will
be measured between the paramedic and medical director
respondents using concordance statistics (kappa scores)
and t-tests. Response rate for each round will be reported,
as well as descriptive statistics of the panel demographics.

The free text additional comments from each round will
be analyzed using qualitative analysis software after the
final round. The findings of the thematic analysis of the
free text will be used to give context to the Delphi find-
ings.

The instances of paramedic CDM that are found to be
important to clinical outcome and patient safety will be
plotted onto a process analysis map. This map will be sent
to the panel members for comment at the end of the
study.

Pilot Study

A pilot study has been conducted. Three paramedics and
two emergency physicians, one of whom is a study inves-
tigator (AT) completed three rounds. The online surveys
were edited based on pilot participant feedback. No
results from the pilot will be used in the actual study.

Page 3 of 4

(page number not for citation purposes)



BMC Emergency Medicine 2009, 9:17

Discussion

This study will provide insight into the most important
clinical decisions paramedics make during high acuity
emergency calls. The implications for such knowledge
include exposing research and education gaps, establish-
ing priorities for paramedic practice, and providing direc-
tion for professional development and patient safety
initiatives in the EMS setting.

Abbreviations

CDM: clinical decision making; EMS: emergency medical
services; PCP: primary care paramedic; ACP: advanced
care paramedic; CCP: critical care paramedic; IV: intrave-
nous.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions

JLJ conceived the study and secured funding. PC assisted
with design and intellectual background. AT also assisted
with study design and refining the study after the pilot. PC
and AT revised the manuscript critically for important
intellectual content. All authors read and approved the
final manuscript.

Acknowledgements
This study is funded by the Canadian Patient Safety Institute.

References

I.  Norman G: Research in clinical reasoning: Past history and
current trends. Med Educ 2005, 39:418-27.

2. Banning M: Clinical reasoning and its application to nursing:
Concepts and research studies. Nurse Educ Pract 2008, 8:177-83.

3. Aitken LM: Critical care nurses' use of decision-making strat-
egies. | Clin Nurs 2003, 12:476-83.

4.  Institute of Medicine: To err is human: Building a safer health system
Edited by: Kohn LT, Corrigan JM, Donaldson MS. Committee on
Quality of Health Care in America. Washington, DC: National Acad-
emy Press; 2000.

5. Paramedic Association of Canada: National occupational compe-
tency profile. [http://www.paramedic.ca/Content.aspx?Conten
tID=4&ContentTypelD=2].

6.  Myers |B, Slovis CM, Eckstein M, Goodloe JM, Isaacs SM, Loflin JR,
Mechem CC, Richmond NJ, Pepe PE: Evidence-based perform-
ance measures for emergency medical services systems: A
model for expanded EMS benchmarking. A statement devel-
oped by the 2007 consortium U.S. metropolitan municipali-
ties' EMS medical directors. Prehosp Emerg Care 2008, 12:141-51.

7. Canadian Prehospital Evidence Based Protocols Project
[http://emergency.medicine.dal.ca/ehsprotocols/protocols/toc.cfm]

8.  Wang HE, Lave JR, Sirio CA, Yealy DM: Paramedic intubation
errors: Isolated events or symptoms of larger problems?
Health Affairs 2006, 25:501-9.

9. Wang HE, Katz SH: Cognitive control and prehospital endotra-
cheal intubation. Prehosp Emerg Care 2007, 11:234-9.

10. Hobgood C, Xie J, Weiner B, Hooker J: Error identification, dis-
closure, and reporting: Practice patterns of three emer-
gency medicine provider types. Acad Emerg Med 2004, 11:196-9.

I'1. Pace SA, Fuller FP, Dahlgren T): Paramedic decisions with place-
ment of out-of-hospital intravenous lines. Am | Emerg Med
1999, 17:544-7.

12.  Blanchard |, Clayden D, Vogelaar G, Klein-Swormink H, Anton A:
Adult prehospital rapid-sequence intubation process map: A

http://www.biomedcentral.com/1471-227X/9/17

clinical management tool [abstract]. Prehosp Emerg Care 2009,
13:126.

13. Hasson F, Keeney S, McKenna H: Research guidelines for the
Delphi survey technique. | Adv Nurs 2000, 32(4):1008-15.

14. Goodman CM: The Delphi technique: A critique. | Adv Nurs
1987, 12:729-34.

I5.  Chisholm CD, Croskerry P: Critical processes in the ED. In
Patient Safety in Emergency Medicine |st edition. Edited by: Croskerry
P, Cosby K, Schenkel S, Wears S. Philadelphia: Lippincott, Williams
and Wilkens; 2008.

16. Croskerry P, Shapiro M, Perry S, Wears R: Process improvement
and error management in the ED. In Rosen's Emergency Medicine:
Concepts and Clinical Practice 6th edition. Edited by: Marx JA, Hock-
berger R, Walls R. St. Louis, Missouri, USA: MD Consult; 2006.

17. Croskerry P: Intrathecal vincristine: An archetype among
medical errors. what insights can it offer to the new culture
of patient safety? In Congress of the International Society of Pediatric
Oncology Vancouver, British Columbia, CANADA; 2005.

18.  Fink A, Kosecoff |, Chassin M, Brook RH: Consensus methods:
Characteristics and guidelines for use. Am J Public Health 1984,
74:979-83.

19. Duffield C: The Delphi technique: A comparison of results
obtained using 2 expert panels. Int | Nurs Stud 1993, 30:227-37.

20. Online survey service. Opinio [http://its.dal.ca/services/

other_services/online_surveys/]

Pre-publication history
The pre-publication history for this paper can be accessed
here:

http://www.biomedcentral.com/1471-227X/9/17/pre
pub

Publish with Bio Med Central and every
scientist can read your work free of charge

"BioMed Central will be the most significant development for
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
« available free of charge to the entire biomedical community
« peer reviewed and published immediately upon acceptance
« cited in PubMed and archived on PubMed Central
« yours — you keep the copyright

Submit your manuscript here:

O BioMedcentral
http://www.biomedcentral.com/info/publishing_adv.asp

Page 4 of 4

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15813765
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15813765
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17869587
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17869587
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12790860
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12790860
http://www.paramedic.ca/Content.aspx?ContentID=4&ContentTypeID=2
http://www.paramedic.ca/Content.aspx?ContentID=4&ContentTypeID=2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18379908
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18379908
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18379908
http://emergency.medicine.dal.ca/ehsprotocols/protocols/toc.cfm
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16522604
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16522604
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17454815
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17454815
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14759966
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14759966
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14759966
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10530531
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10530531
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11095242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11095242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3320139
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6380323
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6380323
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8335432
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8335432
http://its.dal.ca/services/other_services/online_surveys/
http://its.dal.ca/services/other_services/online_surveys/
http://www.biomedcentral.com/1471-227X/9/17/prepub
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods and design
	Discussion

	Background
	Clinical Decision Making
	Paramedics and EMS in Canada
	The Delphi Technique
	Objective

	Methods and design
	Study Design
	Setting and Population
	Method of Measurement
	Data Analysis
	Pilot Study

	Discussion
	Abbreviations
	Competing interests
	Authors' contributions
	Acknowledgements
	References
	Pre-publication history

