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Script concordance test to assess diagnostic and management reasoning in

acute medicine

Dear Editor,

Clinical reasoning, an essential skill for patient care, can
be difficult to assess. We created and validated a script
concordance test (SCT) to assess clinical reasoning in
acute medicine. This tool was used to provide feedback
and targeted remediation for Postgraduate-Year-1 (PGY1)
doctors, guide teaching and learning, and facilitate
programme evaluation.

The SCT is a validated method for assessing the
interpretation of medical data, hypothesis evaluation,
and clinical judgement under conditions of uncertainty.!
An SCT presents brief clinical scenarios and asks
examinees to evaluate diagnostic or management
options while considering new information (Supplemen-
tary Fig. S1). Questions have a degree of uncertainty with
no single correct answer. Responses are compared with
a scoring key derived from a reference panel of experts.’

Clinical reasoning research has largely focused on
diagnostic reasoning. With increasing recognition that
management reasoning is a distinct skill® that is less
well understood, calls have been made for more studies
in the area.* We thus studied differences between
diagnostic and management reasoning across internal
medicine (IM) doctors of varying seniority. We obtained
Institutional Review Board approval (SingHealth CIRB
2020/2591).

We developed an Acute Internal Medicine SCT (AIM-
SCT) blueprinted for common acute medical conditions.
From 50 clinical scenarios, item analysis was performed
to discard overly concordant (i.e. poor discriminant
value) or discordant (i.e. measurement error) questions.
Final question selection ensured representation across all
medical specialties, in accordance with the blueprint.
Questions were classified as “diagnostic reasoning”
or “management reasoning” by three of our authors
independently; there was 100% agreement. The final
AIM-SCT consisted of 73 items (26 scenarios), with 37
items (13 scenarios) testing diagnostic reasoning and 36
items (13 scenarios) testing management reasoning.

We used published processes® to derive the scoring
key. The reference panel (20 senior residents, equivalent
to specialty registrars or fellows) was selected based
on the following criteria: (1) currency in on-site senior
IM call duties within the past four months, (2) currency
in intensive care medicine within the past four months,
(3) completed formal IM training, and (4) relevant

postgraduate qualifications (e.g. American Board of
Internal Medicine and Membership of the Royal College
of Physicians). All major medical specialties were
represented.

PGY1s, medical officers (postgraduate years 2-5)
and senior residents completed the SCT asynchronously
using a web response form with a 75-minute time limit.
Responses were scored against the scoring key and
expressed as a percentage of the total score.

Statistical analysis was conducted with SPSS Statistics
version 28.0. (IBM Corp, Armonk, NY, US). Test
reliability was assessed using Cronbach's alpha. SCT
scores between seniority levels were compared using
one-way analysis of variance (ANOVA), followed by
pairwise comparisons with Bonferroni correction. Two
independent sample t-tests were conducted to compare
scores between PGY1s in their first posting (i.e. first 4
months of PGY1 training) and PGY1s in their second
or third postings (i.e. latter 8 months of PGY1 training).
Diagnostic and management reasoning scores were
compared within each seniority level using Wilcoxon
signed-rank test. Correlations between diagnostic and
management reasoning scores were explored through
Pearson correlation. Significance was set at P<0.05.

Thirty-three PGY1s, 22 medical officers and 20 senior
residents completed the SCT. All participants completed
the test asynchronously using a web response form
within a 75-minute time limit. Test reliability was high
(Cronbach’s alpha=0.85); all items showed item-total
correlations of >0.05. Total SCT scores increased with
seniority; mean percentage scores (standard deviation)
increased from 60.3 (8.9) in PGYl1s to 70.4 (7.5) in
medical officers, and 78.2 (4.5) in senior residents (all
pairwise P<0.01; Table 1). First-posting PGY1s (those
in their first 4 months of PGY1 training, n=10) scored
significantly lower than second and third-posting PGY1s
(those in their latter 8 months of PGY1 training, n=23),
with mean percentage (standard deviation) scores: 54.3
(8.7) versus 62.9 (7.8), P=0.015.

PGY1s scored significantly higher in diagnostic
reasoning 62.0 (8.9) than in management reasoning 58.6
(10.4), mean score difference 3.34, 95% confidence
interval (CI) 0.707-5.99, P=0.024. No significant
differences between diagnostic and management
reasoning scores were found for medical officers and
senior residents (Table 1). Overall, combining all
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Table 1. Comparison of total, diagnostic and management reasoning scores.

PGY1 Medical Officer Senior Resident P value® Pairwise
(n=33) (MO) (SR) P value®
(n=22) (n=20)
Total SCT scores
Mean (SD) 60.3 (8.9) 70.4 (7.5) 78.2 (4.5) <0.001 PGY1 vs MO: <0.001
Median (Q1, Q3) 62.8 (50.9, 68.0) 71.4 (65.6,75.6) 77.8 (75.2, 82.3) PGY1 vs SR: <0.001
MO vs SR: 0.004
Diagnostic versus management reasoning scores
Diagnostic score
Mean (SD) 62.0 (8.9) 70.9 (8.6) 78.6 (7.3) <0.001 PGY1 vs MO <0.001
Median (Q1, Q3) 63.4 (53.3,70.0) 71.0 (63.6,77.4) 76.4 (72.7, 85.9) PGY1 vs SR <0.001
MO vs SR 0.013
Management scores
Mean (SD) 58.6 (10.4) 70.0 (8.5) 77.7 (6.3) <0.001 PGY1 vs MO <0.001
Median (Q1, Q3) 57.0 (48.6, 67.6) 72.4 (63.5,717.5) 77.7 (72.4, 83.6) PGY1 vs SR <0.001
MO vs SR 0.018
Score difference (diagnostic minus management)
Mean (SD) 3.34(1.30) 1.00 (1.80) 0.87 (2.32) N/A N/A
(95% CI of Mean) (0.71, 5.99) (-2.74,4.75) (-4.00, 5.73)

Median (Q1, Q3) 4.74 (-3.17, 4.74)

P value for score difference* 0.024

2.59 (-5.19, 2.59)

0.56 (-7.91, 10.1)

0.681

PGY 1: Postgraduate-Year-1; SCT: script concordance test; SD: standard deviation

* Comparing the 3 groups using 1-way ANOVA.
® Group pairwise comparisons using 2 independent sample t-test.
¢ Using the Wilcoxon signed-rank test.

seniority levels, there was a moderate correlation between
diagnostic and management reasoning scores (7=0.688,
P<0.001).

Our AIM-SCT demonstrates construct validity with
good discrimination between seniority levels among IM
doctors. It is a feasible tool to assess clinical reasoning
using a resource-lean online examination without direct
examiner involvement. To the best of our knowledge,
this is the first SCT developed in acute IM.

Our SCT is the first, as far as we know, to explore
differences in diagnostic and management reasoning
performance.* We postulate several explanations for
our finding that PGYs, but not more senior clinicians,
performed better in diagnostic than management
reasoning. First, management reasoning may be more
complex than diagnostic reasoning, requiring the
weighing of testing and treatment thresholds, considera-
tion of the value of care, and management of uncertainty,’
and thus may take more time and experience to develop.
Our finding may support the hypothesis of a separate
management script.®’” Second, management reasoning
requires shared decision-making and follow-up*—skills
that may not develop until later in postgraduate training

as junior doctors learn at the workplace via situated
learning.® Third, undergraduate medical curricula may
prioritise diagnostic over management reasoning.
Singapore’s national outcomes framework for medical
graduates includes a list of conditions for which both
diagnostic and management competencies are required,
and a separate list of conditions where graduates are
only expected to diagnose but not manage.’

Our study has several limitations. First, all reference
panel members come from a single academic medical
centre. A prior study found local experience to be
associated with improved SCT performance,'® suggesting
that clinical reasoning may be context-specific and not
immediately transferrable to other settings. Second, SCTs
do not test features of management reasoning such as
the dynamic interplay between people, systems and
priorities, as well as communication and shared
decision-making,*® which are perhaps better assessed
with workplace-based assessments.

In conclusion, our AIM-SCT is a reliable, valid
and feasible tool to assess clinical reasoning in acute
medicine. Plans are underway to incorporate our SCT
into the formative assessment of PGYls to provide
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