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ABSTRACT
Background and Objectives: In the context of an evidence-based medicine theme,
medical students in their first year at McGill University formulate a PICO (pop-
ulation, intervention, comparator, and outcome) question arising from a patient
encounter in family medicine. We sought to analyze clinical questions addressed
within PICO projects submitted by first-year medical students shadowing a family
physician.

Methods: A total of 180 student projects were split equally between two reviewers.
Questions were then classified according to a three-component classification
system: (a) type of question (screening, diagnosis, prognosis, treatment [including
preventive treatment], etiology, and harm); (b) Ely’s taxonomy; and (c) question
topics based on the 105 priority topics of the College of Family Physicians of Canada.

Results: The most frequent question type among the students was treatment/pre-
vention (152, 84.0%), followed by etiology (7, 3.9%), screening (6, 3.3%), prognosis
(6, 3.3%), harm (5, 2.8%), and diagnosis (4, 2.2%). Based on Ely’s taxonomy, the
most frequent question was “How should I treat condition x (not limited to drug
treatment)?” (105, 58.3%). Of the 105 priority topics from the College of Family
Physicians of Canada, in children (18, 10%), pain (16, 8.9%), pregnancy (12, 6.7%),
depression (11, 6.1%), and behavioral problems (10, 5.6%) were most frequently
represented.

Conclusions: Clinical questions addressed by first-year medical students, of which
the vast majority are about treatment and prevention, can be classified. Students
did not commonly address questions related to diagnosis, indicating that additional
teaching may be required to use the PICO format to address this question type.
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INTRODUCTION
The longitudinal evidence-based medicine (EBM) theme was
incorporated into McGill University’s undergraduate medical
curriculum in 2013. As part of this curriculum, students in their
first year of medical school shadow two family doctors for
seven sessions each; they thenmust address a clinical question
of their choice, based on a patient encounter, using the PICO
format (patient, intervention, population, outcome) 1.

Clinical questions are questions that health care profes-
sionals have concerning the care of their patient. Answering
physicians’ clinical questions has an impact on clinical man-
agement andencourages students tohone skills central toEBM,
suchas acquiring, appraising, andapplyingmedical evidence to
patient care.2 Despite this recommended approach, physicians
infrequently seek out information regarding their clinical
questions. 3–5 Ely et al created a revised version of a taxonomy
for classifying clinical questions based on generic question

types.6 This taxonomy is purported to help in setting research
priorities as well as to better equip point-of-care resources to
answer clinical questions.6 This taxonomy also has been used
to classify clinical questions addressed bypracticingphysicians
but, to our knowledge, has not been used to classify questions
addressed by medical students. More generally, we know little
about the clinical questions addressed by medical students
when they observe encounters in a primary care environment.

To our knowledge, only four studies have categorized
clinical questions addressed by medical students.2,7–9 In a
PICO-type exercise, students rotating through dermatology at
the Denver Veterans Affairs Medical Center were asked to for-
mulate a self-generated, patient-specific question in a clinical
setting and to categorize their question as belonging to one of
eight categories: therapy, diagnosis, prognosis, etiology/risk
factors, harm, prevention, disease management, or other.7

Stanford University implemented an EBM assignment in their
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pediatric clerkship rotation in which students had to formulate
a clinical question based on their experience. Questions were
classified as belonging to one of six types: therapy, prognosis,
diagnosis, harm, etiology, or other.8 In the study performed at
the University of Pennsylvania Perelman School of Medicine,
students were asked to answer clinical questions in the context
of an EBM curriculum using educational prescriptions and to
categorize them by the following types: background questions
concerning general information (eg, the pathophysiology of a
disorder), therapy, or diagnosis.2 In the study performed by
Osheroff et al, which analyzed information requests in a health
care setting, the subjects of the information requests were
categorized according to information about a specific patient
(history, physical exam findings, lab studies), disease therapy
(including drug therapy), differential diagnosis, and other.9

Frameworks for question classification from the four stud-
ies just described contributed to amultilevel framework thatwe
used to characterize clinical questions addressed by an entire
class of first-year medical students at McGill University. We
also explored the content of the clinical questions addressed by
these students in the context of primary care. Our findings will
be used to inform future iterations of the PICO project in the
undergraduate EBM curriculum.

METHODS
Study Design
This was a cross-sectional study that assessed all clinical
questions submitted in 2023 in the context of a longitudinal
EBMcurriculum. During their first year of preclerkship studies,
medical students are required to formulate and address a
clinical question based on a clinical encounter they observed
in primary care (Appendix A). Students are required to search
for an answer to their clinical question using either a preap-
praised resource or an unfiltered source such as PubMed.
A preappraised source is one that allows access to medical
evidence, such as systematic reviews that have been critically
appraised, whereas an unfiltered source provides access to
primary research in academic journals. We assessed and clas-
sified students’ clinical questions according to frameworks we
identified a priori in a literature search for other studies that
categorized clinical questions.

Literature Search
To identify classification frameworks for question categoriza-
tion, one author (A.Q.), a health sciences librarian, constructed
a literature search and then ran it in MEDLINE and Embase
on June 12, 2023. A list of terms used in the search strategies
for both databases is provided in Appendix B. Two of us
(M.R. and P.M.) then extracted data and summarized it from
full-text articles reporting any type of evaluation of clinical
questions. A total of 1,122 records were retrieved, of which 13
full-text articles met inclusion criteria, and four ultimately
were included. Among these articles, themost frequentmethod
used to classify clinical questions was based on the type of
question defined as therapy, prognosis, diagnosis, etiology and
harm.7,8 Based on the comprehensibility of this framework, we

decided to incorporate and modify this classification scheme
for the present study by replacing therapy with treatment and
prevention and adding the category of screening. Two addi-
tional classification schemes were recommended by coauthors
A.Q. and R.G.

Frameworks for Categorizing Questions

Based on our literature search, we attempted to match each
clinical question at three levels: (a) type of question (screen-
ing, diagnosis, prognosis, treatment [including preventive
treatment], etiology, and harm); (b) classification using Ely’s
taxonomy; and (c) question topic as described in the 105
priority topics of the College of Family Physicians of Canada
(CFPC).

Level I Classification: Type of Question

We categorized clinical questions using terms such as screen-
ing, diagnosis, prognosis, treatment, etiology, and harm to
describe the type of question addressed by themedical student.

Level II Classification: Ely’s Taxonomy

Ely et al described a taxonomy that can reliably categorize
clinical questions into 10 types of generic clinical questions.6

This taxonomy was derived from 295 questions asked by Ore-
gon primary care doctors. We attempted to classify students’
clinical questionsasbelonging tooneof these 10generic clinical
question types.

Level III Classification: CFPC’s 105 Priority Topics

The CFPC oversees the certification of family physicians in
Canada. The 105 priority topics comprise a list of medical
topics and associated key features that family physicians
should be able to address and that practitioners who intend to
challenge the certification examination for licensing purposes
can reference. 10 To classify our student questions based on
these 105 topics, we began by assessing the population (P)
element of the PICO clinical question. If P did notmap to one of
the priority topics, intervention (I) and outcome (O) elements
were then mapped. We allowed for a maximum of two priority
topics to be matched to each clinical question.

Data Extraction

A total of 180 student projects were split equally among two
reviewers. The reviewers classified questions according to each
of the frameworks described earlier. The review of all PICO
projects was conducted independently following a pilot test
involving 10 projects. For this pilot, we found an almost perfect
interrater agreement for Level I classification (Cohen’s κ=0.93,
95% confidence interval [CI] 0.87, 1.00) and fair agreement for
Level II classification (Cohen’s κ=0.25, 95% CI –0.56, 0.564).
The pilot test revealed the feasibility of applying all three levels
of classification to the PICO projects independently. Clinical
questions that were ambiguous or unclear were flagged and
discussed at a meeting involving both raters and arbitrated by
a third author (R.G.).
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Ethics
The research ethics requirement for this project was waived by
the McGill University Institutional Review Board.

RESULTS
Classification by Question Type (Level I)
Of 180 clinical questions, 152 (84.4%) were classified under
the category of treatment/prevention (Figure 1). Seven out
of 180 (3.9%) questions were categorized under etiology, six
(3.3%) under prognosis, six (3.3%) under screening, and five
(2.7%) under harm. Only four out of 180 (2.2%) questions were
classified under diagnosis.

Question Classification Using Ely’s Taxonomy (Level II)
Most questions (105/180, 58.3%) fell under the category “How
should I treat condition x (not limited to drug treatment)?”
(Table 1). Thiswas followedby“Howshould Imanagecondition
x (not specifying diagnostic or therapeutic)?” with 45/180
(25%) questions. No questions were assigned to the categories
of “What is the cause of symptom x?” nor “What is the
cause of physical finding x?”—aligning with the few questions
pertaining to diagnosis at Level I.

Classification According to CFPC Priority Topics (Level III)
At this level, the most common priority topic represented in
student questions was “in children” with 18 (10%) questions,
followed by pain (16, 8.9%), pregnancy (12, 6.7%), depression
(11, 6.1%), behavioral problems (10, 5.6%), chronic disease (9,
5%), diabetes (nine, 5%), loss ofweight (9, 5%), uncategorized
(9, 5%), and obesity (7, 3.9%; Figure 2). We noted a degree
of overlap in question classification. For example, of the 18
questions assigned to the topic “in children,” six also were
assigned to the priority topic behavioral problems, and four
were assigned to the priority topic earache.

Nine questions were uncategorizable according to the
CFPC priority topics (Table 2). Of these, two pertained to
inflammatory bowel disease or irritable bowel syndrome, and
two were concerning hair loss. Forty-one of the CFPC priority
topics were not represented in any of the student questions
(Table 3).

DISCUSSION AND CONCLUSIONS
Classifying clinical questions addressed by medical students
using a multilevel framework is feasible. Most student ques-
tions were on treatment and prevention. A few of the other
types of questions were addressed in these PICO projects, but
at a very low frequency.

Other studies also have demonstrated that classification
by question type is feasible. In terms of the first level of
classification according to question type, 84% of questions
addressed by students in this study fell under the category of
therapy/prevention. By comparison, at the Denver VA Medical
Center and at Stanford University, 61% and 62% (respectively)
of clinical questions were categorized under therapy.7,8 Note
that in both of these studies, the participating students were
in their clerkship years, whereas the present study involved

preclerkship students in their first year of medical school.
In addition, the present study combined questions about
prevention with treatment, rather than using the category of
therapy. This factor may help explain the increased proportion
of therapy questions observed in this cross section of student
responses in comparison to studies that separated therapy and
prevention. The decision to combine therapy and prevention
was in recognition of the fact that preventive therapies are
interventions to avoid adverse health outcomes (ie, vacci-
nation, risk-lowering medications, prophylactic treatments).
Our findings suggest that in the context of a PICO project,
students prefer asking questions about therapy, including
preventive therapy, rather than those concerning screening
or other question types. In keeping with other studies, the
categories of prognosis, diagnosis, harm, and etiology were
underrepresented in our cross-section of clinical questions.7,8

The second level of classification, Ely’s taxonomy, demon-
strated internal consistency with the first level of classification
in that the highest scoring categories addressed treatment and
prevention:“Howshould I treat conditionx (not limited todrug
treatment)?” followed by “How should I manage condition
x (not specifying diagnostic or therapeutic)?” No questions
were categorized under “What is the cause of symptom x?”
nor “What is the cause of physical finding x?”—which can be
considered background questions that involve general infor-
mation about a disorder, as defined by investigators from
the University of Pennsylvania Perelman School of Medicine,
where only 6%of students’ questions fell under this category.2

The few questions assigned to these generic types from Ely’s
taxonomy align well with our finding that students rarely
address questions about diagnosis or etiology. When Ely’s tax-
onomy was used to classify 1,396 clinical questions addressed
by Oregon primary care doctors, the most common questions
were“What is thedrugof choice for conditionx?” (11%); “What
is the causeof symptomx?” (8%); and“What test is indicated in
situationx?” (8%).6 Thus, in the contextof aPICOproject, early
medical students are not yet addressing questions concerning
diagnosis or the cause of symptoms, as compared to physician
questions arising from practice.

We can reason that the PICO format imposes restrictions
for framing diagnostic clinical questions. When using the PICO
format to formulate diagnostic questions, special considera-
tions are required, 11 such as how to ask questions about test
accuracy and how this is distinguished from the effect of a test
strategy on patient health. Diagnostic questions that address
diagnostic test accuracy are likely to be cross-sectional, while
questions that evaluate the effect of a diagnostic strategy
on health will likely be prospective cohort or randomized
controlled trials. In light of our findings, educators may wish
to provide additional teaching around these considerations.

An additional hypothesis for the underrepresentation of
the diagnostic question type observed in this study is that
preclerkship students critically assess some aspects of patient
care more than others. In 2016, Choosing Wisely Canada
published a list of six things thatmedical students and trainees
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TABLE 1. Question Classification Using Ely’s Taxonomy

Level II category: classification by Ely’s taxonomy Number of questions
N=180
n (%)

How should I treat condition x (not limited to drug treatment)? 105 (58.0)

How should I manage condition x (not specifying diagnostic or therapeutic)? 45 (25.0)

What is the drug of choice for condition x? 10 (18.0)

Can drug x cause (adverse) finding y? 8 (4.4)

What test is indicated in situation x? 7 (3.8)

What is the cause of test finding x? 2 (1.1)

Could this patient have condition x? 2 (1.1)

What is the dose of drug x? 1 (0.6)

What is the cause of symptom x? 0

What is the cause of physical finding x? 0

TABLE 2. Uncategorizable PICO Questions According to CFPC Priority Topics

Question
number

Uncategorizable PICO question

1 In patients with dry eyes, does the use of omega-3 supplements improve symptoms of dryness and decrease the need for lubricating eye
drops compared to a placebo?

2 In adult females with repeat yeast infections, is Monistat an effective treatment following Fluconazole failure to relieve vaginal discomfort
and cure the infection?

3 In adults receiving biological therapy for Crohn’s disease, is the biosimilar drug Inflectra as effective as Remicade when used as a
maintenance therapy and does it cause an increased number of adverse events?

4 For adult women who have experienced extensive hair loss from refractory alopecia areata, can oral Methotrexate be used as an efficacious
and appropriate therapy compared to oral barcinitib?

5 In patients experiencing sudden cardiac arrest, to what extent does early cardiopulmonary resuscitation have on the likelihood of
successful cardioversion?

6 In patients diagnosed with Chiari malformation who show symptoms of syringomyelia, are CT scans sufficient compared to MRIs at
confirming diagnosis of syringomyelia?

7 In men with androgenetic alopecia, does mixed therapy with PRP injections and 5%Minoxidil result in fuller hair growth compared to PRP
injections monotherapy as measured by hair density or hair thickness?

8 In adolescents with mild concussion, is exercise better than rest for reducing symptoms?

9 In adults with irritable bowel syndrome (IBS), is a low-FODMAP diet effective in relieving symptoms compared to a regular diet?

Abbreviations: PICO, population, intervention, comparator, and outcome; CFPC, College of Family Physicians of Canada; CT, computed tomography; MRI,
magnetic resonance imaging; PRP, platelet-rich plasma

TABLE 3. List of CFPC Priority Topics Not Represented in Clinical Questions Addressed byMedical Students

List of CPFC priority topics

1. Advanced cardiac life support
2. Bad news
3. Breast lump
4. Chest pain
5. Cough
6. Crisis
7. Dehydration
8. Diarrhea
9. Difficult patient
10. Disability
11. Domestic violence
12. Dysuria
13. Eating disorders

14. Epistaxis
15. Family issues
16. Fractures
17. Gastrointestinal
18. Bleed
19. Hepatitis
20. Immigrants
21. Ischemic heart disease
22. Lacerations
23. Loss of consciousness
24. Meningitis
25. Mental competency
26. Neck pain
27. Osteoporosis

28. Palliative care
29. Parkinsonism
30. Pneumonia
31. Poisoning
32. Rape/sexual assault
33. Red eye
34. Renal failure
35. Schizophrenia
36. Seizures
37. Somatization
38. Trauma
39. Travel medicine
40. Vaginitis
41. Violent/aggressive patient

Abbreviation: CPFC, College of Family Physicians of Canada
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FIGURE 1. First Level of Classification: Type of Question

FIGURE 2. Level III Classification: Top 10 CFPC Priority Topics
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should question, encouraging individuals not to “hesitate
to ask for clarification on tests, treatments, or procedures
[they] think are unnecessary.” 12 This directive is of particular
relevance in hierarchical clinical settings, where individuals
may feel reluctant to raise clinical questions due to fear of
potential consequences or lack of confidence in their clinical
reasoning skill set. 13

Another possible explanation for this phenomenon of
fewerquestionspertaining todiagnosis is that the vastmajority
of these questions were derived from the setting of a family
doctor’s office, wherein many patients are not presenting with
a new diagnosis. Instead, patient concernsmay often surround
the management and treatment of symptoms or chronic dis-
ease. In these settings, the chief task of the encounter is to aid
the patient in terms of their therapy and management rather
than identify a new diagnosis.

Diagnostic reasoning is an essential clinical skill, yet
overuse and overdiagnosis remain prevalent concerns in
medicine. Overdiagnosis, defined as the detection or labeling
of a condition that was never going to cause harm or the
application of a diagnostic label to ordinary life experiences, 14

has been associated with suboptimal patient 15 and population
health outcomes. 16 Despite its role in reducing unnecessary
tests and treatments, challenges in the development of
diagnostic reasoning skills in medical education have been
documented. For example, teaching around diagnosis is often
relegated to the clinical environment, delaying opportunities
for students to hone important skills. Another challenge
manifests when the act of diagnosis is framed as a simple
matter of categorization rather than a dynamic clinical process.
Of note, the medical curriculum in the present study included
didactic teaching on the possible harms of screening, such
as overdiagnosis, before the assignment of the PICO project.
Additional educational approaches to enhance the teaching
of diagnostic skills have been suggested and include a critical
approach to EBM, an understanding of the role diagnoses play
in society, and leadership skills. 17

Using the first two levels of classification was seamless,
and no questions were uncategorizable. The third level of clas-
sification, the CFPC priority topics, presented more challenges
in terms of application because nine (5%) student questions
were unclassifiable. According to the CFPC, the priority topics
constitute

a list of the problems or situations that the
competent family physician should be able to
deal with at the start of independent practice.
This list sets out and limits the content of
competence in family medicine for the pur-
poses of certification. 10

Level III findings describe the clinical topics that were
addressed, as shown earlier in Figure 2. These findings may
be used to speculate which topics are less represented in the
observed clinical encounters.

This study had limitations. Our data came from an assign-
ment where students must formulate a PICO question and seek
an answer. This structure likely created a selection bias in
the clinical questions based on students’ perceptions of the
feasibility of finding an answer to their question. Therefore,
to correlate these questions with student interest in family
medicine would be an overinterpretation. In addition, the
present study used a subset of Ely’s taxonomy, with the top
10 most frequently used generic types from an original list of
63.6 However, according to the authors of that taxonomy,most
questions could be classified using a limited number of generic
types. Furthermore, the number of student projects used to
determine interrater reliability was limited. While this resulted
in a wide confidence interval for determining interrater reli-
ability for Level II categorization (Cohen’s κ=0.25, 95% CI
–0.56, 0.564), we note that interrater reliability for Level
I categorizationwas near perfect (Cohen’s κ=0.93, 95%CI 0.87,
1.00), providing strong evidence of interrater reliability for this
level. Additionally, our study represents student submissions
from a single institution; therefore, the generalizability of
these findings is uncertain.

The strengths of our study included the analysis of clinical
questions addressed by an understudied population (preclerk-
shipmedical students) using amultilevel classification system.
Questions addressed bymedical students represent a variety of
clinical topics that are well-suited for their stage of training.
Our findings highlight prevalent themes in primary care from
the perspective of first-year medical students as a part of an
EBM curriculum and can be used to inform future iterations
of the PICO project. Research is needed to illuminate whether
the classification framework we used might inform other
medical educators interested in evaluating their curriculum
and contribute to understanding why the vast majority of
questions submitted by early medical students pertain to
treatment and therapy.
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