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Introduction Application/Results

Clinical decision making, or diagnostic reasoning, Is perhaps the most
critical skill that physicians possess?!. This skill is particularly salient to the field of
emergency medicine, a specialty which is marked by high diagnostic uncertainty
and high decision-density, in a practice environment which is often chaotic and
unpredictable?. Unfortunately, most medical school and residency curricula lack
formal teaching of diagnostic reasoning!. Learners are generally expected to ortio Dissection
acquire their skills in clinical decision making by “osmosis, example, mentorship, Appendiitis (Pedi)
mimicry, or by other means™- also known as the “apprenticeship model”’ of Appendicitis (Adult
learning diagnostic reasoning?. With the lack of directed education in diagnostic
reasoning during medical training, it is not surprising that studies have shown
than an “inflection point” in the accuracy of clinical reasoning does not occur until
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experienced clinicians with the cognition of learners is the use of Bayesian
analytics in the clinical environment. By centering a diagnostic question in the 1r;](l)JrSee(r; Wé'(')seer:qe;rt one or 2—Giverg) trg)e_l_conqliltign,apre- 3 — Users will then input the
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testing/treatment thresholds, the implicit/heuristic thought process of an expert available medical literature the condition based on best associated with the condition
can be made explicit and taught to the learners. As an example, an expert has becehf;f:(ifei?setgoftest available medical literature

clinician will know from experience that the absence of fever does not rule out
pneumonia in an immunosuppressed, elderly patient with a productive cough and
shortness of breath. A learner, who lacks such experience, may erroneously rule-
out pneumonia In this patient based on lack of a fever, thereby making a
diagnostic error. If there were a way for real time, brief, Bayesian evaluation (ie,
what Is the negative likelihood ratio for fever in geriatric pneumonia, and how
does this affect my diagnostic approach given my pretest probability of
pneumonia in this patient?), there would be ample opportunity for explicit sharing Pre-TestProb  20%
of the expert’s implicit knowledge?.

In practice, Bayesian probability in medicine is taught sparingly. An
iIdeal way to teach Bayesian clinical decision making would be to incorporate it
Into the current “apprenticeship” model of clinical bedside education. One-off
lectures that present theoretical applications of Bayesian analysis may be limited
by lack of applicability, practicality and retention. Smartphone-based apps provide
an ideal tool for this learning due to the ubiquity of smartphones and practicality
of use In real-time. Our work In creating this application is to make easy the most
difficult aspects of performing Bayesian analysis, namely the literature search to
obtain likelihood ratios, and making the mathematical calculations of Bayes

Aortic Dissection - D-Dimer

Pre-TestProb  20%

Terabin,]rl.]a.maé LR LR {- 0
w6 (1) )

Physical Labs

Metanalysis 2030 pts, : 0.5

SBP > 140 A

C—dimer Elevated

BP diff > 20 mmHg WEBC > 12K

Derby et al.

Fulse Deficit i > 20 CHEST, 2009 I . : . :

Labs

OU—dimer Elevated

Post-Test Prob 2.3%

WBC > 12K

Cr>20

theorem5 4 — Physical exam findings and 5 — The app will show real-time 6 — There will be embedded
' diagnostic tests can also be changes in post-test probability references for each topic as well
Input as each factor is input using that can be clicked on to link to
Bayesian analysis based upon the underlying literature

likelihood ratios, sensitivities, and

M Et h O d O I Ogy specificities found in the literature

PreTest Probability PostTest Probability
0.001— —0.999

The Bayesian algorithm multiples a pretest
probability with each likelihood ratio of a given

owr W symptom/sign/lab test to output a post-test AC k n OWI e d ge ments an d REfe rences

probability. Each pretest probability is based on

|

—0.98

LR

the prevalence of a condition based In the . . .
e ne b L . | would like to thank Dr. Matthew Babineau, the Pl and brain trust of the
literature. Likelihood ratios were calculated L . . » o
. . application who guided us through this exciting new project in the advancement of
through a meta analysis of all available . . . . . .
. . - . medical education. | would like to thank Oluwaferanmi Bello for helping with the
literature. When given, likelihood ratios were . . .
. literature review and generation of the database.
aggregated across sources according to the n
value of each study. Otherwise, likelihood ratios References
were calculated through the sensitivity and
. ) . 1 - Croskerry P. A universal model of diagnostic reasoning. Acad Med. 2009 Aug;84(8):1022-8. doi: 10.1097/ACM.0b013e3181ace703. PMID: 19638766.
specificity of a given symptom/sign/lab test
0881 ““’i 2 - Delany C, Kameniar B, Lysk J, Vaughan B. "Starting from a higher place": linking Habermas to teaching and learning clinical reasoning in the emergency
W 0.002 [ medicine context. Adv Health Sci Educ Theory Pract. 2020 Oct;25(4):809-824. do0i:10.1007/s10459-020-09958-x. Epub 2020 Jan 31. PMID: 32006129.

0.97—1 —0.001 —0.03

0.02 SE?‘LSftil?ity 3 - Croskerry P, Nimmo GR. Better clinical decision making and reducing diagnostic error. JR Coll Physicians Edinb. 2011 Jun;41(2):155-62. doi:

Positive likelihood ratio (+LR) = — 10.4997/JRCPE.2011.208. PMID:21677922.
1 — specificity

0.98——

0.99— —0.01
0.993— —0.007
0.995—+ —0.005

0.097 ~0.003 1 — sensitivit
0.998— -0.002 NEgﬂtiFE !LkE“hﬂﬂd ratio [+LR) — }' 5 - Kinnear B, Hagedorn PA, Kelleher M, Ohlinger C, Tolentino J. Integrating Bayesian reasoning into medical education using smartphone apps. Diagnosis (Berl).

0000 o001 5;1 E‘Cifll‘:ltjf 2019 Jun 26;6(2):85-89. doi: 10.1515/dx-2018-0065. PMID: 30817298

4 - Steinberg E, Cowan E, Lin MP, Sielicki A, Warrington S. Assessment of Emergency Medicine Residents' Clinical Reasoning: Validation of a Script Concordance
Test. West J Emerg Med. 2020 Jun 24;21(4):978-984. doi: 10.5811/westjem.2020.3.46035. PMID:32726273; PMCID: PMC7390545.




