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Background: In defining the characteristics of medical students that society and the
medical profession find desirable, little effort has been spent assessing the relative
value of the dozens of characteristics that have been identified. Furthermore, many
institutions go to great lengths to ensure equal representation across stakeholder
groups in an effort to maximize the heterogeneity of the pool of students accepted to
study medicine; however, the extent to which different stakeholders value different
characteristics has yet to be determined.
Purpose: This study was an attempt to assess the relative value of the characteristics
of medical students that society and the medical profession find desirable.
Methods: Using documents created internationally to identify the core competencies
of medical personnel, a series of 7 characteristics were generated for inclusion in a
study that adopted the paired comparison technique. Of 347 surveyed, 292 respondents indicated the rank ordering they would assign to each characteristic by circling
the more important characteristic in all possible pairings.
Results: Overwhelmingly, “ethical” was deemed to be the most important characteristic on which selection tools should be based. Surprisingly, the pattern of responses
was highly consistent regardless of stakeholder group and degree of affiliation with
the undergraduate medical program.
Conclusions: The generalizable features of this study not only include the empirical
findings but also demonstrate useful survey protocol that can be adapted by any admission committee to guide the generation of an institution-specific admissions blueprint. A novel protocol that provides the necessary flexibility is discussed.
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Physicians of Ontario,”2 led to the creation of
CanMEDS 2000 and its seven roles of the physician.3
From a global perspective, the Core Committee of the
Institute for International Medical Education has
grouped the essentials that physicians must have under
seven competence domains.4 Not surprisingly, there is
considerable overlap between the three approaches
(Table 1). These competencies, roles, and competence
domains provide a distillation of the far greater number
of cognitive and personal qualities cited in the literature as desirable in choosing medical students. In their

In the concluding years of the second millennium,
efforts were under way in both the United States and
Canada not only to define the attributes desirable in our
physicians but also to foster curricular and evaluative
processes to enhance those attributes at the postgraduate and practice levels. In the United States, efforts by
the American Board of Medical Specialties and by the
Accreditation Council for Graduate Medical Education produced a document describing the six competencies expected of physicians.1 A parallel movement
in Canada, arising from the project “Educating Future
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Table 1.

Overlap in Core Competencies/Roles of Physicians, as Identified by Various International Agencies

ACGME Competencies

CanMEDS 2000 Roles

Patient care
Medical knowledge
Practice-based learning
Interpersonal and communication skills
Professionalism
Systems-based practice

Manager
Medical expert
Scholar
Communicator
Professional
Health care advocate
Collaborator

IIME Competence Domains
Clinical skills
Scientific foundation of medicine
Management of information / Critical thinking and research
Communication skills
Professional values, attitudes, behaviour, ethics
Population health and health systems

Note: ACGMC = Accreditation Council for Graduate Medical Education; CanMEDS 2000 = The Royal College of Physicians on Surgeons of
Canada’s Canadian Medical Education Directions for Specialists 2000 Project; IIME = Institute for International Medical Education.

review of the use of personal qualities as a domain to be
measured by admissions offices, Albanese et al.5 recommended taking the next step–implementation of
Accreditation Council for Graduate Medical Education competencies as the domains for evaluating medical school applicants.
The emphasis on personal, as opposed to cognitive,
qualities in that review is no accident. As clearly demonstrated in an earlier, separate literature review6 of admissions tools to health professional schools, traditional tools for the evaluation of cognitive qualities
have largely succeeded, although those evaluating personal qualities, with rare exception, have failed to demonstrate reliability and validity. Thus, although we may
be able to agree on the personal qualities we desire in
medical students, we lack the tools by which to choose
those individuals.
A significant step in the development of those
tools was taken with the advent of the Multiple
Mini-Interview (MMI).7 Adopting the same psychometric principles used by Harden and Gleeson in the
development of an objective structured clinical examination a quarter century earlier,8 the MMI is a performance-based assessment tool in which candidates
are required to participate in a series of short interview stations, each with a different examiner. The opportunity to aggregate a series of data for each candidate, collected from independent raters, has been
demonstrated to yield reliable assessments7,9 that appear to predict performance on noncognitive exercises better than traditional interviews do10 without
losses in terms of feasibility or acceptability. In three
studies completed to date, the noncognitive domains
that became the focus of the MMI (communication
skills, ethical decision making, critical thinking, collaboration, and knowledge of the health care system)
were selected entirely based on the intuition of the research team. On the basis of the results, it was decided that the MMI would be incorporated into the
formal admissions process for the undergraduate MD
program at McMaster University in spring 2004,
thereby making it necessary to more systematically
determine the most appropriate balance between the
competencies outlined in Table 1.

This article reports the outcome of a study performed for this purpose. Because each of the domains
outlined in Table 1 are undoubtedly important, it was
decided that direct estimates of the importance of each
domain would likely yield very little variability,
thereby preventing an adequate delineation of their relative ranking. As a result, a paired comparison approach was adopted.
In addition to being interested in the relative value
placed on each of these domains, the question of
variability in the opinions of different stakeholders—
medical students, faculty members, and community
members—was deemed important. Incorporation of
the opinions of these various groups has long been considered an optimal strategy to ensure the heterogeneity
of the student population.11 We believe this study provides evidence of the validity of this belief as well as
guidance to admissions committees worldwide regarding (a) the relative merit of each of the desired qualities
and (b) an outline of a procedure that can be used to
perform analogous assessments for the local context
within which the reader is working.

Methods
The Undergraduate MD Program at McMaster University routinely admits 138 medical school applicants
annually. Approximately 400 candidates of a pool of
more than 4,000 are invited to interview based on an
equal weighting of grade point average and scores received on an autobiographical submission. In the
spring of 2004, the interview procedure consisted of a
12-station MMI. In advance of its first full-scale implementation, opinions were sought regarding the relative
importance of different cognitive and personal quality
domains in assessing applicants.
Adapting the roles, competencies, and competence
domains outlined in Table 1 in conjunction with the literature on admissions and local discussion, we created
a list of seven personal characteristics that could be
conceived to be relevant in an undergraduate admissions context. These characteristics, along with the
definitions provided to participants, are illustrated in
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Table 2.

Characteristics Included in the Paired Comparison Exercise Along with Their Assigned Definitions

Characteristic

Definition

Communicative
Collaborative
Critical
Ethical
Gives of oneself
Intelligent
Knowledgeable

Eloquent, strong verbal reasoning abilities, good interpersonal skills
Able to work effectively in a group, co-operative
Able to reason logically, considers multiple view points
Patient oriented, honest, shows integrity and respect, able to resolve conflicts
Involved in community, empathetic, compassionate, motivated
Smart, can access and apply relevant information to problems
Knowledgeable of the health care system specifically, appreciates the environment in which physicians practice and
related issues, appreciates the learning environment specific to McMaster’s MD Program

Table 2. Participants were told that these definitions
were not comprehensive but that they should serve as a
guide.
Following the paired comparison approach,12 a
questionnaire was created by listing all pairs of these
7 characteristics (e.g., collaborative versus ethical)
and randomizing the order in which the items were
presented. Participants were given the following
instruction.
For each pair of characteristics outlined below,
please circle the characteristic that you consider
more important in determining who should be
admitted to the Undergraduate MD Program at
McMaster University. You must choose one
characteristic from each pair, or your responses
will not be analyzed. Definitions for each characteristic are provided on the preceding page.
Participants responded to 21 pairings; the task required approximately 10 min to complete. From these
data, the probability of each item being selected was
determined and converted to z scores to determine the
relative importance of each of the seven characteristics on an interval level scale. Negative z scores do
not indicate that the characteristic is viewed as
unimportant—undoubtedly each of the items included are valued to some extent. Rather, negative z
scores simply indicate that the characteristic is less
important relative to the other options provided. For
example, imagine only two items, A and B, were included in the study, both of which are considered important characteristics. If item A was selected as
more important than item B 60% of the time, the
probability of selecting item A (0.6) would convert to
a z score of 0.26 for item A and the probability of selecting item B (0.4) would convert to a z score of
–0.26 for item B (see Streiner & Norman13 for an accessible description of the analyses).
To address the question of variability in values as a
function of respondent background, three groups of
stakeholders were identified: community members,
faculty members, and undergraduate medical students.
For the purposes of this study, medical residents were
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considered to be faculty members. In addition, two
separate layers of the stakeholder triumvirates were
considered: one layer intimately involved in the administration of the undergraduate medical program, the
other less intimately involved but nevertheless demonstrating a significant interest in the admissions process.
The first layer consisted of the admissions committee
and medical education committee; the medical education committee is responsible for providing oversight
for the entire undergraduate medical program. Intentionally, these two committees had representation from
community, faculty, and the student body. Similar representation was present in the second layer, which consisted of volunteers who agreed to read and rate applicants’ autobiographical submissions. Anonymity was
maintained by requesting respondents to self-identify
their background on completion of the questionnaire.
Analyses were performed separately for each of the
stakeholder groups and each of the two layers of administrative involvement independently as well as on
the data set as a whole.

Results
Response rate for the paired comparison survey
was better for the second layer of representatives (i.e.,
those at a less intimate administrative level) with 275
respondents of 308 individuals (89.3%) compared
with the first layer of representatives (i.e., those in
administrative roles) with 17 respondents of 39 individuals (43.6%). Eight of the surveys were returned
incomplete and were excluded from the analyses.
Complete surveys were received from 59 community
members, 96 faculty members, and 103 medical
students; 26 respondents did not indicate their
affiliation.
The resultant z score comparisons were remarkably
uniform regardless of whether the group under consideration was from community, faculty, or the student
body. Similarly, homogeneity was observed on comparing those with more or less intimate administrative
level of involvement. Table 3 illustrates the overall
mean z scores as well as the z scores assigned by each
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Table 3.

Mean z-Scores Assigned to Each Characteristic for All Respondents and as a Function of Background
Group

Characteristic
Ethical
Communicative
Intelligent
Critical thinking
Collaborative
Giving of oneself to others
Knowledge of the health care system

Table 4.

Overall Mean z-Score

Faculty (n = 96)

Students (n = 103)

0.62
0.11
0.08
– 0.11
– 0.14
– 0.19
– 0.37

0.65
0.06
0.11
– 0.04
– 0.15
– 0.37
– 0.26

0.65
0.17
0.00
– 0.13
– 0.06
– 0.07
– 0.56

Community (n = 59)
0.55
0.15
0.15
– 0.16
– 0.21
– 0.19
– 0.28

Mean z-Scores Assigned to Each Characteristic for All Respondents and as a Function of Administrative Level
Group

Characteristic

Overall Mean z-Score

Ethical
Communicative
Intelligent
Critical thinking
Collaborative
Giving of oneself to others
Knowledge of the health care system
Note:

0.62
0.11
0.08
–0.11
–0.14
–0.19
–0.37

ABS Raters (n = 275)

Administrative Committee (n = 17)

0.62
0.12
0.07
–0.13
–0.15
–0.18
–0.30

0.75
0.05
0.13
0.22
–0.10
–0.36
–0.68

ABS = autobiographical submission; administrative committee = admissions committee plus medical education committee.

group of independent stakeholders. The correlation between pairs of groups was very high in all cases (students versus faculty, r = .85; students relative to community, r = .91; faculty relative to community, r = .95).
Similarly, there was a high correlation between the z
scores that resulted from responses of those who were
administratively involved in the admissions process
and those who served as raters of the autobiographical
submissions (r = .90). These results are illustrated in
Table 4.
Discussion
When it comes to decision making in medical
school admissions, McMaster University’s Undergraduate MD Program remains a vendor in a sellers’ market. For the class of 2007, 4,150 applicants vied for the
138 positions available (3.3% chance overall). Successful entry of superb candidates to all available positions, therefore, should be a reasonable expectation.
This assumes, however, the use of a methodology that
reliably evaluates applicants in domains identified as
compatible with McMaster precepts. The cost of a misstep in admissions is dramatic. Aside from the potential damage unleashed on society, the financial cost of
undergraduate medical education approximates
$90,000 (US) annually per student.14,15 Given the reasonable expectation of uniformly successful decision
making and the high cost of education, any further significant expenditure of time, money, and effort to

remediate errors of judgment by the admissions office
is unacceptable. Application of an instrument that reliably measures personal qualities is a significant step
toward minimizing additional expenditure. Nevertheless, success in this regard remains dependent on applying the reliable measure to domains of greatest import to the institution involved. An accurate reflection
of the domains of greatest interest is required. The
paired comparison analysis allows this critical step to
be accomplished simply and with few resources.
In this study, the results of a paired compared analysis were somewhat surprising. Broadly speaking, the
characteristics spread into four clusters. The characteristic identified by all groups as by far the most important was ethical. The next most important set included
communicative and intelligent. Slightly less important
relative to other domains was a set of three, including
collaborative, giving of oneself to others, and critical
thinking. The final, and least important, domain was
knowledge of the health care system. This pattern of
results was highly stable and largely independent of the
identity of the rater group.
Over the last 50 years, the expectation of significant
differences in perspective between community, faculty,
and students has promulgated a seismic shift in representation on admissions committees. Between 1957 and
1971, the presence of students on admissions committees of schools affiliated with the Association of American Medical Colleges swung sharply upward, from near
nonexistence to 56% (41/73) of committees responding
7
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to the survey indicating a student presence.16 This presence continued to rise to 74% (64/86) by the time a similar survey was conducted in 1982.17 The rise of community influence was more delayed, but nevertheless
forthcoming. Even by the time of the 1971 survey, only
3% (2/73) of committees reported a community stakeholder presence, although this appears to have risen by
the 1982 survey (27% of responding committee memberships arose from nonmedical–nonprofessional
backgrounds in that survey).
The existence of differences in perspective to warrant these shifts is less clear. A comparison of rank order
of the relative importance of particular defined domains
was conducted between community members versus
members of the Admissions Committee of the University of Massachusetts Medical School (UMMS).18 The
study reported that the “results of the rank-ordering of
criteria indicate commonalities in outlook and approach
between the [community member] conferees and the
UMMS Admissions Committee despite the fact that the
ranking of the characteristics was done independently”
(p. 640). The methodology used by UMMS was, in contrast to the paired comparison analysis described here,
far more resource intensive and included a much smaller
sample size of stakeholders (n = 20).
Consistent with this result was our finding of a high
degree of consistency of opinion regarding the relative
importance of all characteristics, regardless of the
background of the assessors. These results run counter
to the expectations that significant differences exist between stakeholder groups that have led many medical
school admissions offices, including that of McMaster
University, to take great pains to ensure that all stakeholder groups’ voices are heard. Given the results of
this study, this tendency appears to be needed more for
political than pragmatic reasons.
These results can now be used to guide the development of admissions protocols, particularly the MMI,
ensuring that the stations are designed to preferentially
emphasize ethical decision-making and communication skills. Although the pattern of results was highly
stable in our study, we do not guarantee that the relative
values assigned in different contexts (e.g., other institutions, other professions) will be identical. Rather, we
offer these findings to illustrate one technique that
could be used to assess local needs. It is, perhaps, the
application of this technique to the admissions context
that is the most generalizable lesson. The ease with
which the paired comparison technique can be carried
out, the inherent value in terms of consensus building,
and the ability to ground discussion about admissions
issues leads us to believe that every admissions committee should carry out a similar exercise to guide the
evolution of their admissions process, thereby avoiding the potential perils of relying on intuition or on the
opinions of what may be a vocal minority.
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