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Project Summary 
 

Paramedics are responsible for the care of patients requiring emergency assistance in the out of 

hospital setting. These health care providers need to make many decisions during the course of 

an emergency call. This research on paramedic clinical decision making (CDM) includes two 

studies, intended to determine which decisions paramedics make that are most important for 

patient safety and clinical outcome, and what thinking strategies paramedics rely on to make 

decisions. Forty-two decisions were found to be most important for outcome and safety. The 

highest decision density of an emergency call is during the on-scene treatment phase. Paramedics 

use a mix of thinking strategies, including rule out worst scenario, algorithmic, and exhaustive 

thinking. The results of these studies have implications for future research, paramedic practice 

and training.  

 
Purpose / Objectives 
 

The first study on paramedic CDM is titled, “Consensus on paramedic clinical decisions during 

high acuity emergency calls: results of a Canadian Delphi study”. The objective of this study was 

to achieve consensus among a group of Canadian EMS experts on the most important decisions 

paramedics make during typical high acuity emergency calls, in terms of clinical outcome and 

patient safety. The decisions found to be most important were sorted into clinical categories and 

plotted on a process map. 

 

The second study is titled, “Clinical decision making by advanced care paramedics: a think aloud 

study”. This objective of this exploratory study on paramedic clinical decision-making was to 

provide insight into the different thinking strategies used by advanced care paramedics during 

typical emergency calls. 
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These two studies provide data on what decisions paramedics make that are most important for 

clinical outcome and patient safety, and how these decisions are made. 

 
Methodology 
 
Study #1: “Consensus on paramedic clinical decisions during high acuity emergency calls: 
results of a Canadian Delphi study” 
 
Participants in this multi-round survey study were paramedic leaders and emergency medical 

services medical directors/physicians from across Canada. In the first round, participants 

identified clinical decisions they felt are important for patient outcome and safety. In the second 

round, the panel scored each decision in terms of its importance. In the third and fourth round, 

participants had the opportunity to revise the score they assigned to each decision. Consensus 

was considered achieved for the most important decisions if 80% of the panel scored it as 

important or extremely important. The most important decisions were plotted on a process 

analysis map. 

 
Study #2: “Clinical decision making by advanced care paramedics: a think aloud study”  
 
A small sample of advanced care paramedics verbally worked through trauma and medical 

scenarios. The interviewer encouraged each participant to explain why he or she made each 

assessment, treatment and transport decision. Transcripts of interviews were analyzed by 

identifying each clinical decision and the thinking strategy used. Analysis included descriptive 

statistics of the sample, frequency of decisions and thinking strategies, and t-tests to detect 

differences in decisions and thinking strategies between novice and experienced participants and 

between scenario types by all participants. 
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Results 
 
Study #1: “Consensus on paramedic clinical decisions during high acuity emergency calls: 
results of a Canadian Delphi study” 
 
The panel (17 paramedics, 7 medical directors) had a mean 16.5 years experience. Response 

rates were: Round I: 96%; II: 92%; III: 83%; IV: 96%. Consensus was reached on 42 decisions, 

Grouped into 6 categories: Airway management (n = 13); Assessment (n = 3); Cardiac 

management (n = 7); Drug administration (n = 9); Scene management (n = 4); General treatment 

(n = 6). The highest level of consensus was the Assessment category (97% scored Assessment 

decisions important or extremely important). Paramedics scored four decisions higher than 

medical directors: Decide on airway device (p < 0.04); Perform chest decompression (p <0.01); 

Begin chest compressions on decompensated child (p < 0.04); Decide when to leave scene versus 

stay (p < 0.02). Medical directors scored one decision higher than paramedics: Give epinephrine 

for anaphylaxis (p < 0.04). On-scene treatment was the phase of the process map with the 

highest decision density. 

 
Study #2: “Clinical decision making by advanced care paramedics: a think aloud study” 
 
Eight ACPs with a mean 9.6 years of overall paramedic experience (SD 6.7) participated (novice 

group: mean 1.5 years ACP experience (SD 0.6); experienced group: 6.9 years ACP experience 

(SD 2.0)). Twenty-nine decisions were made in the trauma scenario. Eighteen decisions were 

made in the medical scenario. The most frequently used thinking strategies in both scenarios 

were Rule Out the Worst Scenario and Exhaustive thinking. In the trauma scenario, participants 

used Event-driven and Algorithmic thinking most frequently. In the medical scenario, 

Algorithmic and Rule Out the Worse Scenario were employed the most. Event-driven thinking 

was used more often in the trauma scenario compared to the medical scenario (p<0.001). 

Experienced participants made more decisions than novices (p<0.05). 
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Limitations 
 
Study #1: “Consensus on paramedic clinical decisions during high acuity emergency calls: 
results of a Canadian Delphi study” 
 
The results of this study should be considered along with the methodological limitations of a 

Delphi study. The researchers had to make decisions when designing this Delphi study that may 

have implications for the generalizability of the results. The researchers determined the 

composition of the panel (medical directors and paramedics). The decisions found to be 

important may have differed if the panel was entirely made up of paramedics or medical 

directors, rather than a mix of these groups. Only opinions submitted by panel members were 

scored, so some important decisions may be missing from this collection. The study was 

terminated at four rounds, regardless of the number of decisions in which consensus was 

achieved, to minimize sample fatigue and decreasing response rates. Potentially, additional 

decisions would have been found to be important if the panel had the opportunity to review their 

scores and the panel scores one more time. The Delphi technique calls for panel members to be 

given the opportunity to re-score items, after viewing the panel mean score and their individual 

previous score for each item. Viewing the group mean may have caused some panel members to 

score items closer to the group mean, while others may have inflated their score to a more 

extreme value, to contradict the group mean.  

 
Decisions were categorized based on the judgment one of the authors (JLJ). Some items could 

have been placed in other categories, such as putting ‘Decide to use drugs to facilitate intubation 

(sedation, opiates, paralytics)’ in the Airway management or Drug administration category 

decision (it was placed in the Drug administration category). This could be improved with 

independent analysis by two authors, with third party adjudication. 
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Panel members may have scored some decisions in terms of perceived clinical importance, and 

not specifically in terms of patient safety and clinical outcome. Finally, and most importantly, 

the decisions selected as most important for patient safety and clinical outcome were determined 

by consensus, and are not verified by actual patient outcomes or safety data. 

 
Study #2: “Clinical decision making by advanced care paramedics: a think aloud study” 
 
The most obvious limitation with the Think Aloud technique is that participants cannot verbalize 

their intuitive thoughts, and decisions made this way could not be identified during analysis 

(Hogarth, 2001). Thinking aloud provides the conscious information held in working memory, 

not intuitive, subconscious thought. In essence, the TA method creates a Hawthorne effect; 

participants may report other thinking strategies, or state reasons why the decisions should be 

made, when in reality they might use intuitive thinking in clinical practice. 

 

A second major limitation of this study is the lack of ecological validity of verbal scenarios. 

Some decisions are made at least partly as a result of the context of a situation. The context of an 

emergency call was re-produced in this study. It may be possible to improve the ecological 

validity with the use of high-fidelity simulation, in the natural setting, during real emergency 

calls. 

 

The thinking strategies used in this study are largely based on emergency physician decision 

making (Sandhu & Carpenter, 2006). Physicians likely use different thinking strategies than 

paramedics, or use the same strategies in a different way. For example, it seems paramedics 

rarely use hypotheticodeductive reasoning. This may be due to a lack of clinical information 

available to them during emergency calls, or as a result of how paramedics are trained to make 

decisions. The thinking strategies used in this study may not be the most ideal for paramedics. 
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A single author identified the decisions and corresponding thinking strategies. This is a limitation 

of the analysis. This would be improved in a follow-up study with independent analysis by two 

authors with third party adjudication. A final limitation, particularly when interpreting the 

inferential statistics, is the small sample size. The purpose of this study was to explore this topic, 

describe thinking strategies used, and establish the study method. Significant differences 

between groups and scenario types may not have been found due to the low power. The study 

needs to be replicated with a larger sample size. 

 
Recommendations (Gaps in Research, Next Steps) 
  
Study #1: “Consensus on paramedic clinical decisions during high acuity emergency calls: 
results of a Canadian Delphi study” 
 
The results of this Delphi study and this process map have implications for paramedic training 

and continuing education. Paramedics, especially those practicing at an advanced level, should 

be aware of these decisions and the time period in a typical call when they can expect to make 

most decisions that have high risk for patient safety and outcome. It also has implications for 

future research on paramedic CDM. Process mapping of specific interventions is valuable for 

determining the complexities and potential sources of error. This Delphi study has provided 

direction for similar studies on specific interventions, namely those that fall in the categories 

with the highest scoring important decisions (Assessment, Airway management and Cardiac 

management). 

 
Study #2: “Clinical decision making by advanced care paramedics: a think aloud study” 
  
This project was a preliminary study, to determine if the TA technique could be used to learn 

which thinking strategies paramedics rely on. The results of this study should be confirmed with 

a larger sample. Other variables could be included in a future TA study, including additional 
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paramedic levels, setting (air or ground ambulance, or emergency department paramedics), and 

training type.  

 
Teaching new paramedics how to make good quality clinical decisions is a difficult task 

(Kassirer, 1983; Sandhu & Carpenter, 2006). It is not, however, impossible. One participant in 

this study remarked after the interview that he had never actively thought about how he thinks 

before, that it is a worthwhile exercise that all paramedics should do. Thinking aloud causes one 

increase their own metacognition, or awareness about their thinking processes (Flavell, 1979). At 

the very least, paramedics should become more aware of how often and in which situations they 

make intuitive decisions, the best thinking strategies for particular decisions, and how heuristics 

and biases can help or hinder the quality of their clinical decisions. Currently, the document that 

guides Canadian paramedic training requirements, the Canadian National Occupational 

competency Profile, does not include competencies on CDM (Paramedic Association of Canada, 

2001). 

 
In practice, decision-making by paramedics during emergency calls may be improved with 

increased focus on reasoning processes. Paramedics need to become more aware of the 

limitations of memorization of algorithms, and engage alternate thinking tactics and cognitive 

forcing strategies, as described by Croskerry (2003). This awareness can be developed with 

cognitive autopsies, which are sessions of self-reflection, conducted after an episode when 

intense or difficult decision-making was required, or when it is known that patient outcome was 

adversely affected (Croskerry, 2005). The results of these cognitive autopsies should be openly 

shared among paramedic colleagues at mortality and morbidity sessions, to improve knowledge 

about how lapses in judgment can occur. 
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Student Learning 
 
The following were key areas of learning and development for the student, Jan L Jensen: 
 
1. Research project development, planning and execution 

a. Jan, in collaboration with her master’s thesis supervisors, developed the research idea, 
questions and subsequent research plans. 
b. She led the recruitment, data collection, analysis and management of the research 
projects. 
 

2. Obtaining research ethics board approval 
a. Jan led the REB submissions for both research projects. 
 

3. Quantitative and qualitative research analysis 
a. Both quantitative and qualitative research methods were used in these two studies. 
 

4. Writing 
a. Jan wrote the thesis which included this research, and made edits based on her 
supervisors’ and external reviewer’s suggestions. 
 

5. Presentation 
a. Jan gave an oral presentation of Study #1 (the Delphi study) at the Canadian 
Association of Emergency Physicians annual meeting in Montreal in June 2010. 
b. Jan has had a poster accepted for presentation of Study #2 (the Think Aloud 
Study) at the Canadian Patient Safety Symposium “Halifax10” in Halifax in 
October 2010. 
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