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ABSTRACT
Introduction Internationally, medical schools increasingly 

use cognitively based selection assessments to select 

applicants. These tests evaluate cognitive performance 

and show some predictive validity for academic attainment 

during medical school, often incremental to that provided 

by secondary school grades. However, their use imposes 

burdens on applicants and institutions. They may also 

disadvantage certain under- represented groups. Therefore, 

to justify their adoption, these assessments should ideally 

predict doctors’ future clinical competency, which can 

be evaluated by clinical outcomes or performance in 

postqualification practical clinical examinations. Hence, 

this systematic review aims to collate and appraise 

evidence linking scores from these assessments to 

doctors’ clinical competency.

Methods and analysis A comprehensive search 

strategy, codeveloped with stakeholders, will search eight 

databases and grey literature from January 2000 onwards. 

Study selection, data extraction, study quality and the risk 

of bias assessment will be performed independently by 

two authors. A narrative synthesis will be used to appraise 

and integrate the findings from the included studies.

Ethics and dissemination Ethical approval is not 

required. The results will be published in a peer- reviewed 

journal and presented at relevant academic conferences.

PROSPERO registration number The protocol 

was registered prospectively on PROSPERO 

(CRD42024539112).

INTRODUCTION

Selection is important when choosing future 
doctors, given the power and responsi-
bility that often accompany their role. To 
complicate matters, different stakeholders 
may prioritise different traits (the ‘criterion 
problem’).1 For example, patients often 
emphasise personal qualities, such as empathy 
and compassion. However, medical schools 
may prioritise students with the academic 
ability to pass their assessments.2 Moreover, 
internationally, the number of applicants to 
medical schools generally far exceeds the 
number of available places. Hence, admis-
sion tutors are often faced with the task of 

having to choose between similarly academ-
ically high- achieving candidates. Addition-
ally, preuniversity educational attainment is 
closely associated with socioeconomic status.3 
Therefore, increasingly, medical schools 
have adopted cognitively based selection 
assessments.

Cognitively based medical selection assess-
ments are aptitude tests that evaluate cognitive 
skills, such as problem- solving and semantic 
knowledge. They produce scalar metrics 
(scores) of performance, which are then used 
by selectors in a variety of ways to support and 
defend their decisions.4 5 Examples of cogni-
tively based medical selection assessments 
include the University Clinical Aptitude Test 
(UCAT), widely used in Europe and Austral-
asia, and the Medical College Admission Test 
(MCAT), used in North America.

These selection assessments were hoped to 
be less sensitive to sociodemographic charac-
teristics, widening access to medicine. Indeed, 
early findings suggested that the robust use 
of cognitively based selection assessments 
during selection to medical school reduced 
the disadvantage faced by some underrepre-
sented groups.6 There was also some evidence 

STRENGTHS AND LIMITATIONS OF THIS STUDY

 ⇒ The protocol was prospectively registered on 

PROSPERO and followed the Preferred Reporting 

Items for Systematic Reviews and Meta- analyses 

Protocol guideline.

 ⇒ Patient and public involvement informed the study.

 ⇒ A robust search strategy included the grey literature 

and was codeveloped with stakeholders and peer- 

reviewed by an information scientist and librarians.

 ⇒ Two authors will independently perform study selec-

tion, data extraction, study quality and risk of bias 

assessment.

 ⇒ Only studies written in English will be included due 

to the time and costs associated with ensuring high- 

quality translation.
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that they may be less sensitive to socioeconomic status, in 
comparison to secondary school grades.7 However, these 
results were not supported by subsequent longitudinal 
studies.8 9

Cognitively based selection assessments have also faced 
other criticisms. Serious errors have occurred in their 
administration.10 Separately, concerns have been raised 
regarding: their fairness; the added financial burden, 
time and stress imposed on applicants and their limited 
relevance to real- world medical practice.11–14

Thus, to justify their use, the scores from such selection 
assessments should demonstrate incremental predictive 
validity for relevant outcomes. Specifically, they should 
predict aspects of future performance, important to 
the effective study and practice of medicine, above and 
beyond that already provided by other selection metrics, 
notably secondary school grades.15 There is already some 
evidence that the scores from such selection assessments 
can, at least modestly, incrementally predict performance 
during medical school.16–20 These findings provide some 
reassurance of the added value of such tests.

However, individuals are admitted to medical school 
not just to study medicine, but to practise it. Hence, 
ideally, the scores from such assessments should predict 
doctors’ postqualification clinical competency or at least 
plausible proxies.21–23 Following their review, Epstein and 
Hundert defined clinical competency as: ‘the habitual 
and judicious use of communication, knowledge, tech-
nical skills, clinical reasoning, emotions, values and reflec-
tion in daily practice for the benefit of the individual and 
the community being served’.24 For the purpose of this 
review, objective measures of clinical outcomes would 
be the preferred validity criteria for clinical competency. 
However, obtaining such data is extremely challenging. 
Moreover, it is difficult to account for the effects of poten-
tial confounding variables, such as access to resources 
and workload. Therefore, performance in postqualifi-
cation practical clinical examinations is likely the best 
readily available proxy for an individual doctor’s clinical 
competency. These examinations typically involve high- 
fidelity clinical simulations that are structured and stan-
dardised, at least to some extent, in scoring and content. 

Furthermore, there is strong evidence that a doctor’s 
performance in postqualification clinical examinations 
predicts actual clinical outcomes, such as mortality rate25 26 
and sanctions on a doctor’s licence to practise.27 28

More recent studies have explored whether perfor-
mance in cognitively based medical selection assessments 
predicts performance in postqualification practical 
clinical examinations. In the UK, Paton et al found that 
scores from the UCAT and BioMedical Admissions Test 
had statistically significant incremental predictive validity 
for the Membership of the Royal College of Physicians 
Practical Assessment of Clinical Examination Skills. In 
the USA, the MCAT has been shown to predict doctors’ 
performance in postqualification medical board exams 
across various specialties.29 Additionally, performance in 
North American postqualification written, knowledge- 
based board exams has demonstrated predictive validity 
for clinical outcomes. The clinical outcomes included 
markers of evidence- based clinical practice in primary 
care30 31 and reduced patient mortality in secondary 
care.25 These associations hold after adjusting for several 
potential confounders. These findings provide indirect 
evidence that cognitively based medical selection assess-
ments may predict doctors’ postqualification practical 
clinical examination performance, which, in turn, may 
predict clinical outcomes. The postulated causal relation-
ship between these constructs is depicted in a directed 
acyclic graph (figure 1).

Despite these findings, important knowledge gaps 
remain. For example, it remains unclear how well these 
selection assessments predict postqualification clinical 
competency and how their predictive validity varies with 
different tests (such as MCAT vs UCAT) and different 
specialties (such as surgery vs psychiatry).

Our patient and public involvement and stakeholder 
engagement confirmed that, since medical education 
is a resource- intensive and demanding endeavour,32 33 
improving selection would be advantageous for: medical 
schools, applicants, the healthcare workforce and patients. 
Therefore, it is timely and essential to address these gaps 
to justify and inform their global application. Hence, this 
systematic review aims to identify, appraise and synthesise 

Figure 1 A directed acyclic graph hypothesising the causal relationships between: cognitively based medical selection 

assessment performance, postqualification practical clinical examination performance and clinical outcomes.
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the relevant existing evidence on the predictive validity 
of cognitively based medical selection assessments for 
doctors’ clinical competency, including postqualification 
practical clinical examination performance and clinical 
outcomes. By evaluating the strength and consistency of 
the evidence, this review will inform policy and practice 
in medical selection, highlight gaps in the existing litera-
ture and propose directions for future research.

METHODS AND ANALYSIS

Patient and public involvement statement

Patients, the public and stakeholders were involved in 
shaping the focus of this systematic review. Through 
engagement with key stakeholders, including medical 
educators, policymakers and patient representatives, we 
confirmed that improving medical selection is a priority 
given the resource- intensive and demanding nature of 
medical education.32 33 Their input reinforced the need 
to address gaps in evidence to justify and inform the 
global application of selection assessments. However, 
patients and the public will not be directly involved in the 
conduct, reporting or dissemination.

Study design, protocol and dates

Given the focused research question, a systematic review 
will be used to identify and collate relevant evidence.34 
The protocol was registered prospectively on PROSPERO 
(CRD42024539112).35 The anticipated study dates are 
from May 2024 to September 2025.

Search strategy

Preliminary searches already identified some studies 
relevant to the research question. The MEDLINE search 
strategy in the online supplemental appendix was devel-
oped with the help of a health sciences librarian experi-
enced in systematic review searching, stakeholder input 
(including doctors and medical educators) and an infor-
mation scientist, who performed peer review using the 
Peer Review of Electronic Search Strategies guidelines.36 
This ensured all preidentified studies would be retrieved 

using a single search strategy.37 Next, the search strategy 
was peer- reviewed by a second independent librarian.37 38

The following databases will be searched: MEDLINE 
(OVID interface), Embase (OVID interface), Amer-
ican Psychological Association, PsycINFO (OVID inter-
face), Education Resources Information Center, Scopus, 
Cochrane, Google Scholar and Web of Science.39 The 
grey literature will also be searched using the UCAT 
website, government reports, EthOS (British Library), 
ProQuest Dissertations & Theses Global and PROSPERO. 
The MEDLINE search strategy (online supplemental 
appendix) will be adapted to the syntax and subject 
headings of the other databases. Furthermore, to ensure 
a comprehensive search, forward searching of citing 
studies and backward searching of cited studies will also 
be performed.40 Finally, a bibliography of the included 
studies will be sent to experts in the field, such as those 
who have contributed the most value, for their feedback; 
for example, if they recommend including additional 
studies missed by the search strategy.

Eligibility criteria

Studies will be deemed eligible if they evaluated the 
predictive validity of cognitively based medical selec-
tion assessment scores for doctors’ clinical competency, 
including performance in postqualification practical clin-
ical examinations or clinical outcomes. The full inclusion 
and exclusion criteria are presented in table 1.

The year 2000 was chosen as the cut- off for included 
studies as the supervisory team agreed that this was long 
enough to retrieve sufficient studies to analyse in the 
review and short enough for the results to be relevant to 
modern- day medical selection, reflecting the perpetually 
evolving landscape.

Study selection

Retrieved studies will be uploaded and managed using 
Covidence. This will facilitate the review process by 
providing tools for classifying and labelling studies.41 Two 
authors will perform the selection of retrieved studies by 

Table 1 Inclusion and exclusion criteria

Characteristic Inclusion criteria Exclusion criteria

Population/

setting

Applicants to medical school and qualified 

doctors, internationally

Applicants to courses other than medicine

Predictor Cognitively based medical selection assessment 

scores

Other types of selection assessments, for example, 

interviews

Outcomes Performance in postqualification practical clinical 

examinations or actual clinical outcomes

Postqualification clinical examinations with only written 

components or self- assessed outcomes

Study design Randomised controlled trials, prospective and 

retrospective cohort studies, or case- control 

studies

Cross- sectional, case series, case reports, qualitative, 

incomplete studies or non- empirical literature (eg, 

editorials and commentaries)

Time frame Studies published since 2000, inclusive Studies published before 2000

Language Studies reported in the English language Studies reported in other languages due to the time and 

costs associated with ensuring high- quality translation
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independently reviewing the titles and abstracts and then 
full texts, based on the inclusion and exclusion criteria. 
Disagreements or uncertainties will be addressed by 
discussion among all the authors to reach a consensus.

Data extraction

The method for data extraction will be developed a priori 
with consensus from all authors. The data extraction 
form will be evaluated using studies identified by prelim-
inary searches. Two authors will independently perform 
data extraction.42 Disagreements or ambiguities will be 
addressed by discussion until a consensus is reached. The 
extracted information will include: study design, sample 
size, publication status, study population, selection assess-
ment, primary outcome, main results, key limitations and 
financial support.37

Risk of bias in individual studies

The Quality In Prognosis Studies (QUIPS) risk of bias tool 
is bespoke for studies of prognostic factors.43 Therefore, 
it was deemed suitable to assess the validity and poten-
tial bias in the results of the studies identified. The six 
domains of the QUIPS include: participation (representa-
tiveness of the participants from the population they draw 
from); attrition (the extent to which data are missing); 
prognostic factor measurement (the reliability, consis-
tency and comparability of the predictors); confounding 
(whether these will be measurable and adjusted for); 
outcome measurement (reliability, consistency and 
comparability) and analysis and reporting (the appropri-
ateness of the analysis and adequacy of reporting). Each 
domain’s risk of bias will be rated as: high, moderate or low. 
Although QUIPS Cohen’s kappa coefficient for inter- rater 
reliability was generally ‘substantial’,43 44 two authors will 
independently assess the risk of bias. Disagreements will 
be addressed by discussion until a consensus is reached.

Synthesis

A systematic descriptive summary of the characteris-
tics of the primary research identified will include the: 
population characteristics, selection assessment used, 
outcome(s) measured, study design, analyses, risk of bias 
and key limitations. A narrative synthesis will be used to 
appraise and integrate the findings from the included 
studies. This will include making judgments about the 
body of evidence, considering both internal and external 
validity and determining how the results should be 
interpreted.

ETHICS AND DISSEMINATION

This study did not involve human participants or require 
access to confidential data. Therefore, ethical approval 
was not necessary.

Findings from this review will be published in a peer- 
reviewed journal, presented at relevant academic confer-
ences and shared on social media.
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