Fuzzy trace theory predicts paramedic diagnhostic decisions
petter than fast and frugal heuristics In simulated patients
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Paramedics make diagnhostic decisions under ambiguity. Accurate diagnosis by paramedics has been shown to improve outcomes for patients but little Is
known about the cognitive processes that facilitate this (Mosley et al., 2007). Fuzzy trace theory (FTT; Corbin, Reyna, Weldon, & Brainerd, 2015) and fast-and-
frugal heuristics (FFH; Hafenbradl, Waeger, Marewski, & Gigerenzer, 2016) offer competing explanations for decision making under ambiguity. Australian
paramedics (n=129; median 13 years experience) and undergraduate paramedicine students (n=127) participated in two experiments.

Experiment 1. Method & Results .

Participants saw four brief vignettes, with
simultaneous completion of an unrelated task
under time pressure.

Vignettes varied the statistical likelihood of a
diagnosis of Acute Coronary Syndrome (ACS;
Colbeck, 2016).

In both experiments, participants recorded their
Impression (and in Experiment 2, final diagnosis),
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and rated their confidence and perceived typicality

of the vignette using 5-point ordinal scales.

Using linear mixed models, objective likelihood
predicted initial impression but there was no
effect of experience (Figure 1). Perceived
typicality did not predict impression but did
predict the time taken to record an

Impression (Figure 2).

Figure 3>

Proportion (95%CI) of participants with first
iImpression (likely vs unlikely) and final diagnosis
(likely vs unlikely) of ACS by objective likelihood.
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< Figure 1 Proportion (95%CI) of participants with first impression of ACS by objective likelihood (more
experienced had > 13 years experience).
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< Figure 2 Time taken to record first
Impression by subjective typicality.

Experiment 2. Method & Results

Participants saw 2 two-part vignhettes to compare
Impression (time pressure and distractor task) and final
diagnosis (no time pressure, no distractor). The likelihood
(likely vs unlikely) of ACS for each part of the vignettes was
varied, resulting in 4 scenarios (i.e. likely-likely, unlikely-
likely, likely-unlikely, unlikely-unlikely).

Using linear mixed models, objective likelihood predicted
Initial impression but not final diagnosis (Figure 3). Framing
effects in which the initial impression altered the final
diagnosis were observed in highly experienced paramedics
but not for students or less experienced paramedics.
Framing effects were also observed on decision time in
experienced participants (Figure 4).

<Figure 4 Proportion (95%Cl) of participants with final diagnosis of
ACS and time taken to record final diagnosis by whether initial
iInformation seen was likely or unlikely to be ACS.

The relationship between decision time and perceived typicality but not objective likelihood supports the notion of retrieval of mental representations to reach a
decision, consistent with FTT. Highly experienced paramedics’ final diagnosis was affected by their initial impression, something not seen in students or less
experienced paramedics. FTT argues that as experience increases, paramedics will increasingly use gist to form their decisions, increasing their vulnerabllity to
such framing effects. These studies, the first on paramedics, provide additional evidence for FTT in an applied setting.

~+|  Australian
National

% @TobyKeene5

@ toby.keene@anu.edu.au

UniverSity This research is supported by an Australian

Government Research Training Program Scholarship.

References

Colbeck, M. (2016). Paramedic diagnosis of acute coronary syndrome in the out-of-hospital patient with acute, non-traumatic chest pain: The RSVP3 HEART exam. Australasian Journal of Paramedicine, 13(4).

Corbin, J. C., Reyna, V. F.,, Weldon, R. B., & Brainerd, C. J. (2015). How reasoning, judgment, and decision making are colored by gist-based intuition: A fuzzy-trace theory approach. Journal of Applied Research in
Memory and Cognition, 4(4), 344-355. https://doi.org/10.1016/j.jarmac.2015.09.001

Hafenbradl, S., Waeger, D., Marewski, J. N., & Gigerenzer, G. (2016). Applied Decision Making With Fast-and-Frugal Heuristics. Journal of Applied Research in Memory and Cognition, 5(2), 215-231.
https://doi.org/10.1016/j.jarmac.2016.04.011

Mosley, ., Nicol, M., Donnan, G., Patrick, 1., Kerr, F., & Dewey, H. (2007). The Impact of Ambulance Practice on Acute Stroke Care. Stroke, 38(10), 2765-2770. https://doi.org/10.1161/STROKEAHA.107.483446

Reyna, V. F.,, & Lloyd, F. J. (2006). Physician decision making and cardiac risk: Effects of knowledge, risk perception, risk tolerance, and fuzzy processing. Journal of Experimental Psychology: Applied, 12(3), 179-195.
https://doi.org/10.1037/1076-898X.12.3.179

THE UNIVERSITY OF

NEWCASTLE

AUSTRALIA




