TERMINOLOGY OF CLINICAL REASONING

The terminology of clinical reasoning in health professions education: implications and
considerations

Abstract:

Introduction: Clinical reasoning is considered to be at the core of health practice. Here, we report
on the diversity and inferred meanings of the terms used to refer to clinical reasoning, and consider
implications for teaching and assessment.

Methods: In the context of a Best Evidence Medical Education (BEME) review of 625 papers
drawn from 18 health professions, we identified 110 terms for clinical reasoning. We focus on
iterative categorization of these terms across three phases of coding and considerations for how
terminology influences educational practices.

Results: Following iterative coding with 5 team members, consensus was possible for 74, majority
coding was possible for 16, and full team disagreement existed for 20 terms. Categories of terms
included: purpose/goal of reasoning, outcome of reasoning, reasoning performance, reasoning
processes, reasoning skills, and context of reasoning.

Discussion: Findings suggest that terms used in reference to clinical reasoning are non-
synonymous, not uniformly understood, and the level of agreement differed across terms. If the
language we use to describe, to teach, or to assess clinical reasoning is not similarly understood
across clinical teachers, program directors, and learners, this could lead to confusion regarding

what the educational or assessment targets are for ‘clinical reasoning’.
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The terminology of clinical reasoning in health professions education research: implications
and considerations

Clinical reasoning is considered a core component of being a health professional (Higgs et
al 2008), and has been an important focus for teaching and assessment in health professions
education (summaries in: Eva 2005; Young et al 2018a). Clinical reasoning has been included
within formal competency frameworks across the health professions (e.g. Accreditation Council
for Graduate Medical Education Core Competencies, the Royal College of Physicians and
Surgeons of Canada’s CanMEDS framework, the General Medical Council’s Good Medical
Practice, the Canadian Association of Occupational Therapists Profile of Practice, the Canadian
Physiotherapy Association Competency Profile), underpinning its key role in professional practice
(Higgs et al 2008). However, clinical reasoning is not a homogeneous construct - the literature on
clinical reasoning is broad and diverse, representing many different professions and theoretical
frameworks (Eva 2005; Norman 2005; Blumenthal-Barby et al 2015; Holmboe & Durning 2014;
Cutrer et al 2013; Norman et al 2013; Ilgen et al 2012). In addition to several different theoretical
frameworks within the literature, there are a large number of terms used to refer to clinical
reasoning. A recent review identified over one hundred terms used in reference to clinical
reasoning across the health professions (Young et al [under review]). The diversity of terms (e.g.
diagnostic reasoning, intuitive processes, contextualized reasoning, critical thinking, shared
decision making) leads to different targets for specific teaching interventions, different areas of
focus for assessment, and likely different understandings of what clinical reasoning is. These terms
are seldom explicitly defined (Young et al [under review]), leaving interpretation up to the reader.
Different interpretations of the same term could result in important differences in how trainees and

teachers collectively understand clinical reasoning, with resulting differences in the focus of
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teaching and assessment. In turn, this raises concerns about comparability of educational
experiences, or fairness in assessment.

It is imperative that we have a clear understanding of the construct of clinical reasoning to
ensure defensible and sound pedagogical and assessment practices. In order to explore potentially
different meanings of terms used to refer to clinical reasoning, we engaged in an iterative coding
process to try to categorize terms used to refer to clinical reasoning and refine our understanding
of how clinical reasoning is labelled in the Health Professions Education (HPE) literature. The
purpose of the current paper is to: 1) present and discuss the variety of terms used in reference to
clinical reasoning; 2) report the process of categorization of terms according to inferred meaning;
and 3) describe areas of disagreement in the inferred meanings of different terms to better support

the teaching and assessment of clinical reasoning.

Methodology

The present study is an in-depth, secondary analysis of data collected for a larger BEME scoping
review on clinical reasoning across health professions (details reported in Young et al, under
review). This scoping study identified and categorized terms used to refer to clinical reasoning

across 625 papers included in the review.

Data extraction:

For each paper included in the larger review (Young et al [under review]), reviewers (n = 13) were
asked whether a term other than “clinical reasoning” was used in the paper; if so, to list the
term(s). Up to three terms could be reported per paper. The identified terms form the foundation of

the data reported here.
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Analysis:

Recognizing that the categorization of terminology is likely influenced by particular professional
backgrounds, the categorization process (summarized in Figure 1) involved five team members
(MY, AT, SL, DG, LG) with various areas of expertise (researcher or clinical educator; physician
or occupational therapist; clinical reasoning as a core focus area of research and/or educational

responsibility), in order to increase the rigour and trustworthiness of the analytical process.

[Insert Figure 1]

Phase 1: Developing category structure:

1. An initial inductive grouping of the 110 terms into categories was suggested by MY
(researcher with a focus on clinical reasoning) using an iterative and inductive coding
approach, informed by her knowledge of the clinical reasoning literature.

2. The initial category structure was critically reviewed and refined by AT (occupational
therapist, teacher of clinical reasoning, and education researcher) through in person discussions
with MY.

3. This adapted category structure was reviewed critically and further refined by SL (clinical
educator, teacher of clinical reasoning, and scholar) through in person discussion with MY and
AT. Following the completion of this step, we reached consensus on six main categories of

terms.



TERMINOLOGY OF CLINICAL REASONING

Phase 2: Testing category structure

4. A list of the 110 terms was provided to DG (physician, teacher of clinical reasoning) and LG
(researcher with a focus on clinical reasoning) and they were asked to independently assign
each term to one of the six categories.

5. Terms and their category assignments were consolidated across three team members (DG, LG,
MY), with focus on which terms were unanimously assigned to the same categories (i.e. team
consensus). Terms where consensus coding was present were identified (N=43 terms across all

categories; 39% of terms).

Phase 3: Reconciling disagreement

6. MY, DG, LG independently articulated their personal descriptions or definitions used for each
of the categories. Individual definitions of categories were submitted to MY and areas of
similarities and differences across the category descriptions were identified. The articulation of
category definitions was an extension of a previous team exercise where team members
discussed individual definitions of clinical reasoning (Young et al 2018b).

7. A complete list of category descriptions, including identified areas of similarity and difference,
were circulated to DG, MY and LG for review and discussion. Following discussion, it was
decided that definitions for the six different categories were sufficiently similar for coding;
however, this did not explain the lack of consensus for the remaining 67 terms. The analysis
team decided that the lack of consensus in categorization was meaningful — that team members
were likely interpreting the different terms and their inferred meaning differently rather than
understanding the overarching categories differently. As a result, we engaged in one final

round of open coding. If disagreements regarding inferred meaning of the terms persisted, the
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team concluded that those disagreements were informative, rather than problematic. Rather
than strive for team (all three agree) or majority-rules (two out of three agree) consensus,
coding was considered to be complete following this final round.

8. A full data set describing: a) the terms for which there was consensus (n=43), b) the terms
where two of the three members agreed (n=47), and c) the terms in which all three team
members disagreed (n=20) was circulated to MY, DG and LG. The terms in which all three
team members agreed were reviewed, discussed, and all agreed consensus was well founded.
This round of coding focused on the terms for which two team members agreed (n=47). This
step occurred via: a) MY, DG, LG independently reviewed the category descriptions generated
by the analysis team. b) For the terms in which a given team member was in the ‘minority’ (i.e.
two team members had assigned it to the same category, but different than the ‘minority’
member), the ‘minority member’ indicated whether they agreed with the majority code
assignment or not (for n=31 terms, the team member who had assigned the ‘minority code’
agreed with majority coding; for n=16 terms team members stayed with their original coding).

Following this coding, consensus was reached on a total of 74 terms.

During the analysis process, we decided that consensus coding of the entire list of 110 terms
should not, and would not, be our goal. Therefore, data presented here are organized by: 1) those
terms for which consensus was possible, 2) those terms for which majority consensus was possible
(two of three coders agreed), and 3) terms for which no agreement across coders was documented.
Results

Thirteen coders identified 110 terms, across 625 papers, as being used to refer to clinical reasoning
(Young et al [under review]). The 110 terms were identified a total of 693 times across the 625

papers.
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Categories of terms and code descriptions:

The six categories of terms are described below and consensus terms associated with each
category are presented in Table 1. The categories of terms, developed and refined through our
coding process, were:

1. Purpose/goal of reasoning terms referred to the purpose, task, or goal for engaging in reasoning
(e.g. patient management).

2. Outcome of reasoning: terms reflect a focus on the product or output of clinical reasoning or on
a defined end-point of reasoning, with little emphasis on process or approach to reasoning (e.g.
diagnosis).

3. Reasoning performance: terms reflect the mastery of performance or process(es) of reasoning
(e.g. clinical competence, expert reasoning), or the quality of outcome of reasoning (e.g. judgment
error).

4. Reasoning process: terms focus on the process components of clinical reasoning, encompassing
processes, strategies, components, steps, or rationale used to solve a problem. Terms reflecting
reasoning process tended to be tightly linked to a variety of cognitive or psychology-based
frameworks (e.g. pattern recognition).

5. Reasoning Skills: terms imply clinical reasoning (or component processes) is stable and
generalizable; a set of broad tasks or skills that are teachable, trainable, and/or by extension
learnable (e.g. critical thinking).

6. Context of reasoning: This category reflects the influence of environmental, social, patient, or

provider characteristics on clinical reasoning (e.g. situational awareness).
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Categorization of terms used to refer to clinical reasoning:
The term, the categorization, and the frequency of mention (presented as percentage of all

terminology mentions) are presented separately for:

1) Terms for which complete consensus was possible regarding the most appropriate
categorization (n=74); see Table 1.

2) Terms for which majority agreement (defined as two of three coders) was possible, but no
consensus was possible (n=16); see Table 2, and

3) Terminology for which no agreement or consensus was possible (n=20); see Table3.

4) Agreement regarding the five most commonly used terms to refer to clinical reasoning, and

their categorization (where applicable), in Table 4.

[Insert Table 1]
[Insert Table 2]
[Insert Table 3]

[Insert Table 4]

Discussion:

This paper reports on the categorization of 110 terms used to refer to clinical reasoning, the
degree of consensus possible regarding the inferred meaning of these terms across multiple rounds
of coding, and the potential implications of the remaining disagreement for the teaching and
assessment of clinical reasoning. Through an in-depth, iterative, and multi-stage coding process,
we identified six main categories of terms: reasoning as a skill, reasoning as a process, reasoning

as goal-oriented, reasoning as a means to an outcome, reasoning as contextually-influenced, or
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reasoning performance. Though consensus was reached for the majority of terms (74 out of 110),
we were unable to resolve differences in categorization for nearly one third of terms used to refer
to clinical reasoning. For the five most commonly used terms in our database, consensus
categorization was only possible for two of them (critical thinking and diagnostic reasoning), and
no consensus was possible for the other three (decision making, problem solving, and clinical
judgment), meaning that even some of the terms most commonly used to refer to clinical reasoning
were understood differently by a team well versed in clinical reasoning, representing clinical
educators and scholars. We decided that creating consensus through a negotiated common
understanding of these terms was not as beneficial as documenting our disagreement. While
speculative, it may be that some of these most common terms are used as broad substitutes for the
equally broad construct of clinical reasoning, and, as such, tend to be interpreted differently
depending on the focus, training, stance, teaching or assessment target, or even conceptualization
of what constitutes clinical reasoning (Young et al 2018b). It may be that in addition to the term
‘clinical reasoning’ being a very broad concept that is differentially used (Young 2018) and
differentially understood (Young et al 2018b), these common substitute terms may function as
terminological Rorschach test — with individuals interpreting these terms through the lens of their
particular understanding of clinical reasoning.

The lack of consensus across our team has important implications. It suggests that there is
ambiguity in the inferred meaning of terms used to refer to clinical reasoning. For example, while
we may assume that there is more specificity in ‘clinical judgment’ than ‘clinical reasoning’; we
did not agree on its categorization, and therefore its inferred meaning. In the context of teaching
and assessment practices, this could mean that there may be inconsistent understanding of the

terms being used to refer to clinical reasoning. Individuals — whether clinical educators, program
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directors, or learners — may use the same terms with different intended meanings with potentially
concerning pedagogical and assessment implications. For example, if the topic of a teaching
session is on ‘diagnostic judgment’ — that concept could be understood differently; either as a
reasoning purpose (the ‘why’ behind clinical reasoning), a reasoning skill (the ‘habits’ of good
clinical reasoning), or as a reasoning performance (something to be mastered). Further, these
different understandings of diagnostic judgement would likely result in very different assessment
practices — one might focus on the ability to justify a decision with a formal rationale (assessing
the ‘why’), the other might examine how consistently one uses multiple sources of evidence to
inform judgment (assessing the ‘habits’), and another might examine whether there is documented
evidence of improved accuracy of diagnosis across time (assessing mastery). Terms may also be
differentially understood between teachers and learners — poteneially leading to confusion
regarding what behaviours learners should be demonstrating to appear as competent reasoners
(similar to procedural variation work done by Apramian et al (2015)).

The potential of multiple different understandings of a key term are not limited to clinical
reasoning; for example, similar issues around different understandings of a construct have been
identified in professionalism (Wynia et al 2014). In the case of clinical reasoning, confusion
regarding the intended meanings of terms could be particularly problematic within competency
frameworks if we assume a common understanding, or intended interpretation (Accreditation
Council for Graduate Medical Education Core Competencies 2016, the Royal College of
Physicians and Surgeons of Canada’s CanMEDS framework 2015, the General Medical Council’s
Good Medical Practice 2014, the Canadian Association of Occupational Therapists Profile of

Practice 2012, the Canadian Physiotherapy Association Competency Profile 2002), particularly
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with a current focus on interprofessional collaborative practice and education (Interprofessional
Education Collaborative, 2016).

We want to reiterate that we intentionally did not seek to fully engage in consensus
methods. Though it may have been possible to use a Delphi, or adapted Delphi methodology, or to
impose a ‘majority rules’ categorization or coding rule, engaging in a process intended to support
consensus would have glossed over important disagreements brought to light by our analysis
process. Rather than trying to resolve disagreement, we decided to report it to facilitate a
discussion regarding differences in our understandings of the many terms for clinical reasoning.
One limitation may be that the larger review from which these terms were drawn focused on the
assessment of clinical reasoning, so our work may be missing important teaching-related
terminology for clinical reasoning. We have no evidence to support that language would be
different for publications focused on the teaching of clinical reasoning; however, 44% (n=277) of
publications in our corpus included an assessment of clinical reasoning (Young et al [under

review]).

Conclusion:

The data presented here suggest a diversity in understandings of a variety of terms used to refer to
clinical reasoning. Team members understood some terms similarly (e.g. cognitive bias,
diagnostic accuracy, adaptive expertise), but for others, team members inferred very different
meanings for the same term (e.g. judgment, decision making, clinical management), including
some of the most commonly used terms to refer to clinical reasoning. We believe that these
differences in understanding of the implied meaning behind a term are problematic for the

teaching and assessment of clinical reasoning; as teaching and assessment necessitate a similar
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understanding, or at least operationalization, of a given construct. This work also suggests that
clinical reasoning is a multidimensional concept, with a wealth of association language, and a
multiplicity of both implied and inferred meanings, rather than a singular, unified, commonly
understood construct. We recommend caution when selecting terminology for the teaching and
assessment of clinical reasoning and suggest being more explicit when defining our intended
meaning of a given term, in order to support more clear communication of the expectations,

relevant targets, and desired outcomes of an educational or assessment encounter.
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Practice Points:

1. Clinical reasoning is included within many of the current educational and assessment
frameworks in health professions education.

2. There are a large number of terms used to refer to clinical reasoning, reflecting that clinical
reasoning is likely a multifaceted construct.

3. Individuals understand the meaning of some of this terminology differently, suggesting that
there may be room for confusion between educators, administrators, learners, and researchers.

4. Different understandings of clinical reasoning and associated terminology may make it difficult
to clearly communicate educational and assessment objectives for a given encounter.

5. Being explicit regarding the intended meaning behind the language used should facilitate a
common understanding within educational contexts across the health professions in order to
better support teaching and assessment practices.
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Figure 1: Approach used for terminology coding and category refinement

~

Phase 1: * Initial inductive grouping of 110 terms into categories
Developing * |nitial structure was critically reviewed, adapted, and refined two more times by
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* Analysis team independently generated descriptions of terminology categories anh
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Phase 3: * Descriptions of categories were deemed sufficiently similar, indicating team
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Reconciling
Disagreement Team members were likely interpreting the meanings of terms differently rather
than understanding the main categories differently, therefore the lack of
consensus in categorization is meaningful. /
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* Analysis team members were provided a summary of where their coding aligned
with the rest of the team (consensus), when they agreed with one other team
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16 words
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Table 1: Terms for which consensus was possible (n=74 terms):
Note: Proportion of mentions is the number of times a given term was reported from our corpus
given total mentions (number of mentions divided by 693)

Major code | Term Proportion of
mentions
Purpose/goal | Diagnostic reasoning 6.93%
of reasoning | Clinical problem-solving 5.63%
Diagnostic thinking 0.87%
Diagnostic decision making 0.58%
Treatment decision making 0.29%
Case management 0.14%
Clinical identification 0.14%
Diagnostic justification 0.14%
Patient Management 0.14%
Surgical decision making 0.14%
Therapeutic reasoning 0.14%
Outcome of | Diagnosis 1.15%
reasoning Diagnostic Accuracy 1.15%
Differential diagnosis 0.43%
Premature closure 0.29%
Accuracy 0.14%
Choice of treatment 0.14%
Classification (classification of cardiogram | 0.14%
tracings)
Clinical management decisions 0.14%
Cognitive bias 0.14%
Diagnostic and management quality 0.14%
Diagnostic success 0.14%
Error prevention 0.14%
Judgement errors 0.14%
Medical error 0.14%
Reasoning errors 0.14%
Management plan 0.14%
Reasoning Competency 1.01%
Performance | Diagnostic performance 0.87%
Clinical competence 0.72%
Clinical performance 0.29%
Diagnostic expertise 0.29%
Adaptive expertise 0.14%
Cognitive expertise 0.14%
Diagnostic acumen 0.14%
Expert reasoning 0.14%
Expertise 0.14%
Medical expertise 0.14%
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Reasoning Hypothetico-deductive reasoning 0.72%
processes Bayesian probabilistic thinking 0.58%
Intuition 0.58%
Pattern recognition 0.58%
Inductive and deductive reasoning 0.43%
Analytic reasoning 0.29%
Analytical thinking 0.14%
Backward forward reasoning 0.14%
Backward reasoning 0.14%
Cognitive processes 0.14%
Critical appraisal 0.14%
Enabling conditions 0.14%
Heuristics 0.14%
Higher order thinking 0.14%
Intuitive reasoning 0.14%
Medical information processing 0.14%
Pattern matching 0.14%
‘Street diagnosis' or in the blink of the eye | 0.14%
Metacognition 0.14%
Reasoning strategies 0.14%
Reflective thinking skills 0.14%
Self monitoring 0.14%
Reasoning Critical thinking 15.73%
skills Clinical skills 0.87%
Cognitive skill 0.14%
Critical analysis 0.43%
Critical reasoning 0.14%
Reasoning 0.14%
Reasoning skills 0.14%
Context of Situational judgement 0.43%
reasoning Situation awareness 0.29%
Dialectical reasoning 0.14%
Informed decision making 0.14%
Participatory decision making 0.14%
Shared decision making 0.14%
Shared understanding 0.14%
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Table 2: Terminology for which majority categorization was possible (n=16):

Note: proportion of mentions is the number of times the term was identified in our corpus divided
by the total mentions (n=693).

Term Majority (2 ?f 3.c0ders) Alternate categorization Propor?ion of
categorization mentions
Problem solving Purpose/goal of reasoning Reasoning skills 13.28%
Nursing process Context of reasoning Reasoning skills 0.29%
Expert judgment Reasoning Performance Purpose/goal of reasoning 0.29%
Conditional reasoning Purpose/goal of reasoning Reasoning processes 0.14%
Narrative reasoning Purpose/goal of reasoning Reasoning processes 0.14%
Practical reasoning Purpose/goal of reasoning Reasoning processes 0.14%
Pragmatic reasoning Purpose/goal of reasoning Reasoning processes 0.14%
Triage decisions Purpose/goal of reasoning Outcome of reasoning 0.14%
Professional judgement Reasoning performance Reasoning skills 0.14%
Diagnostic processes Reasoning processes Purpose/goal of reasoning 0.14%
Discourse organization Reasoning processes Outcome of reasoning 0.14%
Hypothesis testing Reasoning processes Purpose/goal of reasoning 0.14%
Lines of reasoning Reasoning processes Reasoning performance 0.14%
Logic Reasoning processes Purpose/goal of reasoning 0.14%
Clinical thinking Reasoning skills Purpose/goal of reasoning 0.14%
Nursing reasoning Reasoning skills Context of reasoning 0.14%
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Table 3: Terminology for which all coders disagreed (n=20): Note: proportion of mentions is the

number of times the term was identified in our corpus divided by the total mentions (n=693).
Those with the same proportion of mentions are presented alphabetically.

Term Categorization  Categorization by Categorization by Prop;);' tion
by Rater 1 Rater 2 Rater 3 .
mentions
D601§10n Outcome of Purpose/goal of Reasoning skills 21.79%
making reasoning reasoning
Clinical Reasoning Reasoning Purpose/goal of
. . . 8.66%
judgement skills performance reasoning
Judgement Reasgmng Reasoning Purpose/ goal of 2 16%
skills performance reasoning
Management Outcome of Reasoning skills Purp ose/goal of 0.43%
reasoning reasoning
Surgical Reasoning Reasoning Purpose/goal of
. . . 0.43%
judgement skills performance reasoning
Clinical Outcome of Reasoning skills Unable' to 0.29%
assessment reasoning categorize
Knowing Unable‘to Context of reasoning Reasoning 0.29%
categorize processes
Application of Reasoning Reasoning Reasoning
. 0.14%
knowledge skills performance processes
Cause effect Reasgmng Reasoning processes Purpose/ goal of 0.14%
reasoning skills reasoning
Clinical Outcome of Reasoning skills Purpose/goal of 0.14%
management reasoning reasoning
Chmc:al Purpose/ gpal of Reasoning processes Unable. to 0.14%
perception reasoning categorize
Conceptual Reasoning . Purpose/goal of
thinking skills Reasoning processes reasoning 0.14%
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Diagnostic Reasoning Reasoning Purpose/goal of
. . . 0.14%
judgement skills performance reasoning
Error recovery Reasoning Outcome of reasoning Purp ose/goal of 0.14%
processes reasoning
Evidence-based Purpose/soal of
clinical fposers Reasoning processes Reasoning skills 0.14%
. . reasoning
decision-making
Interacgve Purpose/goal of Context of reasoning Unable. to 0.14%
reasoning reasoning categorize
Knowledge Reasoning Reasoning Purpose/goal of
o . . 0.14%
application skills performance reasoning
Lateral thinking Reasgnlng Reasoning processes Unable' to 0.14%
skills categorize
Psychodiagnosis Outcome of Reasoning skills Purpose/goal of 0.14%
reasoning reasoning
Synthesis Outcome of Purpose/goal of Reasoning 0.14%
reasoning reasoning processes
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Table 4: Five most commonly mentioned terms to refer to clinical reasoning:

Proportion of C0n§ensus coding
Term mentions Code possible?
Decision making 21.8% - no
Critical thinking 15.73% Reasoning skills yes
Problem solving 13.2% - no
Clinical judgement 8.6% - no
Diagnostic reasoning 6.93% Purpose/goal of yes

reasoning




