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Abstract : Anatomy education provides an early educational context in which health professions students
encounter human dignity, respect for life, and professional responsibility through the donated human body.
This raises a preceding question for admissions: how can ethical judgment and character- and morality-related
performance be observed before students enter educational settings in which respect for human dignity must
be enacted in practice? This systematic review examined the validity of the multiple mini-interview (MMI)
as a structured approach to observing such performance, rather than judging character as a fixed attribute. Six
databases were searched on 9 July 2026, identifying 952 records; 46 full texts were assessed and 45 publications
were included. Of these, 33 primary empirical studies constituted the principal evidence base, 11 systematic
reviews contextualized the synthesis, and 1 station-construction guide informed design considerations. MMI
stations clustered into four ethically salient categories— ethical dilemmas, interpersonal integrity, empathic
communication, and public responsibility —interpretable in relation to autonomy, justice, honesty, responsibility,
compassion, and the common good. Multi-station, multi-rater MMIs generally showed greater reliability than
traditional interviews, and performance was associated with selected proximal outcomes, including clinical
and licensing-examination performance. However, evidence that admission-stage ethical or moral performance
predicts sustained ethical behavior in clinical practice remained insufficient. Online and generative-Al applications
raised additional issues regarding fairness across applicant groups, construct clarity, response authenticity, and
human review and accountability. Thus, the MMI is better understood as a structured assessment that samples
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ethical judgment and related professional performance than as a measure of completed moral character. As an

interpretive implication, admissions assessment may be aligned with subsequent education in human dignity,

medical ethics, and professionalism, including formative encounters with the donated human body in anatomy
education. The review was registered in PROSPERO (CRD420261446189).
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Records identified from databases (n = 952)

PubMed 345 - Embase 306 + ERIC 19 - RISS 270 - KCI 7 - DBpia 5

( N
Records excluded as
Records sought for full-text review after title/abstract screening and duplicates or irrelevant at
duplicate removal in a single combined step (n = 46) e t'tl?'/‘a_b:tor:;t stage
\ J
oo
-
=
Vv
[
S
L e N
Reports excluded after
R ot df el Ry il =0 full-text review (n=1):
eports assessed for eligibility in full text (n = 46) structured interview study
not specific to the MMI
\ J

Studies included in the review (n = 45)

33 primary empirical studies - 11 prior systematic reviews - 1 station-construction guide

Fig. 1. Records were identified from six databases, screened, and assessed for eligibility, and 45 publications were included: 33 primary
empirical studies, 11 systematic reviews, and 1 station-construction guide. Duplicate removal and title/abstract screening were performed
as a single combined step, in which 906 duplicate or irrelevant records were excluded. Counts at the identification stage include duplicates
across databases. The search was conducted on 9 July 2026. ERIC, Education Resources Information Center; KCI, Korea Citation Index;
MMI, multiple mini-interview; RISS, Research Information Sharing Service.
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Table 1. Operational definitions of key constructs in this review

Construct

Operational definition in this review

Character formation

Character is understood as developing over time rather than as a completed attribute at admission.

It is not treated as a directly measurable construct in this review; only situation-specific judgments
and behaviors relevant to character and morality are considered observable.

Character traits

Situation-specific behaviors and language associated with traits such as honesty, responsibility, and

consideration. These observations are not interpreted as direct measures of stable character traits.

Morality

Situation-specific ethical judgment and moral sensitivity observable in responses and behavior.

These observations are not interpreted as direct measures of moral character as a whole.

Professionalism

Values and behavioral norms inherent in the social contract of the profession, such as honesty,

responsibility, altruism, and respect for patient autonomy.

Empathy

The capacity to grasp others’ emotions and perspectives cognitively and affectively and to respond

supportively. It includes non-verbal expression.

Virtue

A stable excellence of character exercised toward the ends of medicine beyond rule-following (e.g.,

benevolence, practical wisdom, and courage; [6]).
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Table 2. Evidence map of the included publications by research question

Theme (RQ) Principal included publications n
Foundational and Eva et al.(2004a) [7],(2004b) [24],(2009) [25],(2012) [26], Reiter et al. (2007) [27] 5
predictive validity (RQ2)

Korean empirical Roh et al. (2009) [8], Kim et al.(2014) [28], Kim et al.(2014) [29], Lee et al.(2016) [30], 6

studies (RQ1, RQ2)

Constructs, personality,
and fairness (RQ1, RQ2)

Kim et al.(2017) [31], Kim et al. (2021) [32]

Griffin and Wilson (2012) [33], Jerant et al. (2012) [34], McLaughlin et al. (2017) [35], 8
Breil et al.(2020) [36], Renaud et al. (2022) [37], Ayub et al. (2024) [38],

Szkwara et al. (2025) [39], Gées et al.(2025) [40]

Extension to
other health professions (RQ1)

Duff et al. (2020) [41]

Remote and
online formats (RQ3)

Kok et al.(2021) [42], Carroll Turpin et al. (2021) [43], Domes et al. (2021) [44], 12
Inzana et al. (2022) [45], Sabesan et al.(2022) [46], Hammond et al. (2023) [47],

Callwood et al. (2023) [48], Cork (2023) [49], Iramaneerat et al. (2025) [50],
Auton et al. (2025) [51], Sa et al. (2025) [52], Yolanda et al. (2020) [53]

Generative artificial Hamila et al. (2026) [13], Menon et al. (2026) [14] 2
intelligence (RQ3)
Prior systematic Pau et al. (2013) [9], Rees et al. (2016) [10], Patterson et al.(2016) [12], 11
reviews (comparison) Callwood et al.(2018) [11], Kelly et al. (2018) [54], Roberts et al. (2018) [55],

Yusoff (2019) [56], Lin et al. (2022) [57], Wildermuth (2022) [58],

Huang et al.(2024) [59], Lin et al. (2024) [60]
Total 45

Note. In the generative artificial intelligence row, Hamila et al. (2026) is a primary empirical study, whereas Menon et al. (2026) is a station-construction guide.

RQ, research question.
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Table 3. Characteristics of 21 representative included publications
. . Constructs, . .
Author (year) Country, field, design Sample and stations reliability/validity Main findings
Evaet al. Canada, medicine, Multiple stations, General non-cognitive; Prototype of the MMI;
(2004) validation multiple raters generalizability theory more stable than

Reiter et al.
(2007)

Evaetal.
(2012)

Roh et al.
(2009)

Kim et al.
(2014)

Kim et al.
(2014)

Lee et al.
(2016)

Kim et al.
(2017)

Kim et al.
(2021)

Griffin
and Wilson
(2012)

Jerant et al.
(2012)

McLaughlin
etal.(2017)

Breil et al.
(2020)

Canada, medicine,
longitudinal

Canada, medicine,
large-scale longitudinal

Korea, medicine,
cross-sectional

Korea, medicine, cohort

Korea, medicine,
comparative

Korea, medicine,
longitudinal

Korea, medicine,
case study

Korea, medicine, validity

Australia, medicine,
correlational

USA, medicine, cohort

USA, pharmacy,
Rasch analysis

Germany, medicine,
Bayesian generalizability
theory

117 (45 admitted)

National cohort

84; 3 stations X 8 min

Graduate-entry students
(2008 entrants)

First-year students by
admission track

Kangwon National
University

Single institution

Video-based stations

Applicants

Applicants

Stations targeting
specific constructs

Stations, skills, raters

Clinical and ethical domains
(CLEO/PHELO);
predictive validity

Professional domains;
criterion validity

Motivation, interpersonal
communication,

ethical decision-making;
G=0.791

Non-cognitive;
predictive validity

Non-cognitive;
group comparison

Critical thinking,
professionalism,
communication;
predictive validity

Operation; feasibility

Empathy; feasibility
Big Five personality;

construct

Personality, admission offer;
construct

Constructs; internal structure

Constructs;
construct validity

individual interviews

Best predictor of
OSCE and clerkship
performance;
significantly predicted
MCCQE Part I CLEO/
PHELO scores

Associated with
national licensing
examination scores

First in Korea;
high acceptability

Moderate correlations
with medical
humanities and clinical
practice courses

Differences in
characteristics of
students admitted
through the MMI track

Predicted achievement
in the first 2 years

Reported utility and
operational experience

Video-based
assessment of empathy
was useful.

MMI scores were
associated with
extraversion and
conscientiousness
across all 3 years and
with agreeableness
in 2 years.

Extraversion was
associated with
MMI performance;
extraversion and
agreeableness were
associated with
acceptance offers.

Rater stringency
explained a substantial
portion of score variance

Reflected the overall
quality of situational
performance
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Table 3. Continued

Author (year)

Country, field, design

Sample and stations

Constructs,
reliability/validity

Main findings

Renaud et al.

Canada, medicine,

Station format

(2022) experimental manipulated
Ayub et al. Pakistan, medicine, Multiple stations
(2024) factor analysis
Szkwara et al. Australia, medicine, Group comparison
(2025) measurement

equivalence
Iramaneerat Thailand, medicine, 340; 4 onsite /

et al. (2025)

retrospective comparison

4 online administrations
(8~12 stations each)

Psychometric properties

Internal structure; construct

Fairness; measurement
invariance

Mean a 0.49/0.51; validity

Non-cognitive; feasibility

Format affected
reliability

Internal structure
verified

Assessed equity
between groups

Reliability comparable
between formats,
but low in both

MMI could be

Kok et al. Brunei, medicine, Video-conference MMI
(2021) implementation
Hammond USA, pharmacy, validity 7 virtual stations

et al.(2023)

Hamila et al. Australia, medicine,

(2026) psychometric 39 conventional stations
Menon et al. Multinational, Design principles
(2026) health professions,

station-construction guide

17 Al-generated vs

conducted during
the COVID-19
pandemic

Integrity, empathy, Validity evidence for

critical thinking, teamwork, a virtual MMI
adaptability; validity
7 character-trait domains; A higher proportion of

internal consistency Al-generated stations

reached a>0.85

Al-resilient design Proposed principles
for interview design

in the era of Al

Note. Twenty-one representative publications are presented owing to space limitations. Menon et al. (2026) is a station-construction guide rather than a
primary empirical study but is presented together because it serves as a reference for the discussion of research question 3.

a, Cronbach’s alpha; Al, artificial intelligence; CLEO/PHELO, Population Health and the Considerations of the Legal, Ethical and Organisational Aspects
of Medicine (subsections of the MCCQE Part I); COVID-19, coronavirus disease 2019; G, generalizability coefficient; MCCQE, Medical Council of Canada
Qualifying Examination; MMI, multiple mini-interview; OSCE, objective structured clinical examination.
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Table 4. Interpretive mapping of multiple mini-interview station types to ethical principles and professional values

Related ethical principles

Station type and professional values

Representative scenarios

Indicators of excellent
performance

Ethical dilemmas
and value conflicts

Respect for autonomy,
beneficence, non-maleficence,
justice, practical wisdom

Interpersonal ethics
and integrity

Honesty, responsibility,
moral courage,
sense of community

Empathy and
patient-centered
communication

Compassion, respect, rapport,
sensitivity to vulnerability

Public responsibility
and health policy

Distributive justice,
social responsibility,
public interest, equity

Refusal of blood transfusion;

confidentiality versus
prevention of harm;
conflict between rules and
the protection of life

A friend’s misconduct;
free-riding in group work;
witnessing a colleague’s
unprofessional behavior

Delivering bad news;

a patient’s anger or anxiety;
the needs of a vulnerable
patient

Pricing of orphan drugs;
vaccine-refusing
communities; allocation of
medical resources

Identifies conflicting values,
explains the perspectives of
those involved empathically,
and presents a judgment that
considers both principles and
context

Goes beyond the dichotomy of
reporting versus tacit acceptance
by proposing a balanced,
stepwise response that includes
communication, an opportunity
for reflection, and protection of
community norms

Checks emotions and uses
supportive language before
conveying information, and
respects the patient’s level of
understanding and right to
choose

Balances individual liberty
and public safety, incentives
for innovation and access, and
protection of the majority and
vulnerable groups

Table 5. Confidence in the qualitative findings for research question 1

Review finding (summary) Confidence Main evidence and judgment
Stations are categorized into four types: High Consistent across countries and professions;
ethical dilemmas, integrity, empathy, and adequate data
public responsibility
Each type can be interpreted in relation to Moderate Partly downgraded for relevance owing to
ethical principles and professional values interpretive involvement
such as autonomy, honesty, compassion,
and public interest.
Individual constructs were not consistently Moderate Supported by Breil et al. (station-specific variance)

separable as independent dimensions.

and McLaughlin et al. (rater effects); Ayub et al.
supported a station-level multidimensional
structure in which stations and constructs were
confounded; downgraded for coherence

Note. Confidence was assessed using the GRADE-CERQual approach [20]. CERQual, Confidence in the Evidence from Reviews of Qualitative Research;
GRADE, Grading of Recommendations Assessment, Development and Evaluation.
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Table 6. Synthesis of evidence on the reliability and validity of the multiple mini-interview and limits of interpretation

De(\)/rir(liz:rrllczf Synthesized finding I?ér\?vcltl:/(l);] Interpretation and limitations
Reliability Reliability varied widely across studies + The MMI format alone does not guarantee
(a approximately 0.34~0.98) and was influenced (consistent; high reliability; adequate sampling across
by assessment design, including the number of direction only) stations and raters and careful assessment
stations, scoring rubrics, and rater training. design are required.
Multi-station, multi-rater designs were generally
more stable than single-interview approaches.
Predictive Associations were reported with subsequent + Evidence supports associations with
validity educational and assessment outcomes, including (consistent) selected subsequent educational and
academic achievement, clerkship performance, assessment outcomes, but does not
OSCE performance, and licensing examinations; establish sustained ethical behavior in
the strength of these associations varied clinical practice.
across studies.
Construct Studies of internal structure and personality + MMI scores should not be interpreted
validity associations did not show a simple one-to-one (consistent) as direct or independent measures of
correspondence between MMI scores and discrete specific virtues or stable personality traits.
traits; performance was influenced by
multiple sources, including stations, assessed
domains, and raters.
Fairness and Studies generally reported acceptable feasibility + Fairness should be evaluated empirically
acceptability and participant acceptance, while findings (mixed) across applicant groups and delivery
related to fairness varied across demographic, contexts rather than assumed from
cultural, linguistic, and technological contexts. the structured format alone.
Long-term Evidence directly linking admission-stage MMI Not rated Current evidence does not support
clinical ethical performance with sustained ethical or professional (insufficient inferring enduring moral character or
behavior behavior in clinical practice was insufficient. evidence) long-term ethical behavior from MMI

performance at admission.

Note. The direction of effect was classified by vote counting according to the SWiM guideline [19] as positive (+ ), no change (0), or mixed (% ). A finding was
synthesized as consistent when at least 70% of three or more studies agreed in direction and was recorded as not rated when fewer than three studies reported
it. o, Cronbach’s alpha; MMI, multiple mini-interview; OSCE, objective structured clinical examination; SWiM, Synthesis Without Meta-analysis.
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Multiple Mini-Interview (MMI)
Structured sampling of situational performance

o Multiple stations >
* Multiple raters
® Explicit scoring criteria

Admission selection Post-admission education and formation

Performance sampled in structured >
situations at a specific time and under
specific conditions

Human dignity - Medical ethics -
Communication - Professionalism -
Clinical experience - Reflection

Observed performance domains

Ethical judgment J [ Integrity and responsibility I [ Empathic communication ] [ Public responsibility J

Selection decision Educational alignment
Judgment based on multi-station sampling Shared values may inform post-admission education,
and standardized rubrics but not rejection or fixed character judgment
A A
1 1
Lt o v e |

Longitudinal validation needed
Admission-stage performance may relate to selected educational outcomes,
but its relationship with sustained ethical behavior in clinical practice remains insufficiently established.

Fig. 2. Conceptual framework illustrating educational alignment between performance sampled at admission and continued ethical and
professional formation after admission. MMI, multiple mini-interview.
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