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Abstract

Introduction: Situational judgement tests (SJTs) have been widely adopted, interna-

tionally, into medical selection. It was hoped that such assessments could identify

candidates likely to exhibit future professional behaviours. Understanding how per-

formance on such tests may predict the risk of disciplinary action during medical

school would provide evidence for the validity of such SJTs within student selection.

It would also inform the implementation of such tests within student recruitment.

Methods: This cohort study used data for 6910 medical students from 36 UK medi-

cal schools who sat the University Clinical Aptitude Test (UCAT) SJT in 2013. The

relationship between SJT scores at application and the risk of subsequent disciplinary

action during their studies was modelled. The incremental ability of the SJT scores to

predict the risk of disciplinary action, above that already provided by UCAT cognitive

test scores and secondary (high) school achievement, was also evaluated in 5535 of

the students with information available on this latter metric.

Results: Two hundred and ten (3.05%) of the students in the cohort experienced dis-

ciplinary action. The risk of disciplinary action reduced with increasing performance

on the admissions SJT (odds ratio (OR) 0.80, 95% confidence interval (CI) 0.69 to

0.92, p = 0.002). This effect remained similar after adjusting for cognitive perfor-

mance and prior academic attainment (OR 0.77, 95% CI 0.65 to 0.92, p = 0.004). The

overall estimated effect-size was small (Cohen's d = 0.08) and no evidence of

‘threshold’ effects were observed for the SJT scores and risk of disciplinary action.

Conclusions: Performance on admissions SJTs can, at least modestly, incrementally

predict the risk of subsequent disciplinary action, supporting their use in this context.

However, for this SJT and outcome, there did not seem a distinct threshold score

above which the risk of disciplinary action disproportionately increased. This should

be considered when using the scores within medical selection.
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1 | INTRODUCTION

Medical regulators expect physicians to behave professionally1 with

serious lapses in conduct adversely impacting patients, the public and

the profession. Such expectations extend to medical students,2 where

professionalism lapses during undergraduate training are associated

with subsequent conduct issues in medical practise.3,4 Moreover,

addressing professionalism issues following medical school entry is

challenging.5 Therefore, selection processes should evaluate personal,

‘non-academic’, qualities relevant to ethical practise.6 In this context

‘non-academic abilities’ refers to qualities relevant to interpersonal

functioning not directly related to traditional concepts of intellectual

ability.

However, measuring such personal attributes in high-stakes situa-

tions is challenging, where ‘faking’ and coaching effects may influence

performance.7 Nevertheless, situational judgement tests (SJTs) are

considered a cost-effective and valid approach to assessing non-

academic abilities in medical selection.8 In SJTs applicants are pres-

ented with a scenario and evaluate possible responses to the situa-

tion, commonly ranking or rating them in relation to perceived

appropriateness. SJTs have been rapidly implemented internationally,

though a meta-analysis highlighted a relative paucity of evidence for

their use in undergraduate, versus postgraduate, medical selection.

Moreover, on average, the validity coefficients reported for SJT

scores used to select into medical school were substantially lower

than those deployed in postgraduate recruitment.9 Whilst the test

content varies, most SJTs used for medical school selection include

items evaluating candidates' understanding of professional, ethical or

moral practice. For example, the Medical College Admission Test

(MCAT) SJT aims to predict ‘student professionalism’.10 Thus, it could

be hypothesised that better performing candidates on such selection

assessments are at lower risk of subsequent misconduct.

The UCAT was introduced into medical selection in 2006 and is

used by most UK-based medical schools and, more recently, a number

of Australasian institutions.11 The SJT component of the UCAT, intro-

duced in 2013, was text based with a rating style response format.

Content covered the domains of ‘integrity’, ‘perspective taking’ and

‘team working’. An earlier validation study reported modest, though

statistically significant, correlations between the scores and tutor rat-

ings for those subsequently entering medical school.12 Most of the

UCAT test-takers in 2013 who entered medical school have now

completed their undergraduate studies. These test data, as well as any

disciplinary events that occurred during medical school, are stored in

the UK Medical Education Database (UKMED).13 Moreover, only two

of the 37 UK medical schools operating in 2013 used the SJT scores

(albeit weakly) within the selection process at that time.14 This would

have reduced the direct ‘range-restriction’ effects for observed SJT

scores due to candidate selection. Thus, this presented a valuable

opportunity to evaluate to what extent earlier findings related to

validity were supported by evidence of the risk of disciplinary action

in relation to SJT performance. Moreover, this would be the first

study to link performance on an SJT taken prior to medical school

entry to subsequent disciplinary events. Previous studies have, to

date, only evaluated this relationship with SJT scores taken after

matriculation.15–17

Thus, the aims of this study were to establish whether perfor-

mance on the UCAT SJT at application was associated with the subse-

quent risk of disciplinary action during medical school. A secondary

aim was to establish to what extent, if any, the SJT scores demon-

strated incremental validity over the other two main selection assess-

ment metrics (cognitive performance and academic achievement)?

The findings would have implications for how such SJTs should be

optimally implemented within the selection process in order to reduce

the risk of professionalism lapses, thus improving patient safety.

2 | METHODS

2.1 | Ethics

As the study used routine, deidentified data ethical approval was not

required and this was confirmed in writing by the Chair of York Health

Sciences Ethics Committee.

The study data were held in a ‘safe-haven’ where individual data

cannot be extracted.18,19 Moreover, any results from the UKMED

must be presented in blunted form, with frequencies rounded to the

nearest five.18,20

2.2 | Data availability

Data were available for all 15 245 applicants sitting the UCAT in

2013. The flow of data is depicted in Figure 1.

Inclusion criteria:

• The UCAT (including the SJT) was sat in 2013.

• A UK medical school had subsequently been entered.

• At least 4 years of medical school had been completed.

The latter criteria was included to ensure that the ‘exposure time’

at medical school was similar in all cases. At the time, the data were

not available to confirm a fifth year of medical school had been com-

pleted. However, a small number of cases (<5) were retained where

the student had left medical school before 4 years were completed

but had been reported as experiencing a disciplinary event during

their studies.

Exclusion criteria:

• One medical school (Glasgow) had not returned annual data relat-

ing to fitness to practise referrals at the time of the study. Thus,

students entering this institution were excluded.

• One thousand three hundred seventy observations (19.86% of the

sample) from doctors who did not have an English or Scottish

Advanced school qualification reported were excluded from the

multivariable analyses involving adjustment for prior educational

attainment.

2 TIFFIN ET AL.



2.3 | Data management

2.3.1 | Outcome variable—Referral in relation to

fitness to practise

The outcome of interest was the referral of a medical student to ‘fit-

ness to practise’ (disciplinary) processes, as reported by UK medical

schools to the General Medical Council (GMC) as the medical regula-

tor. Such referrals are reported annually and data were available from

all but one of the 37 UK medical schools.

Fitness to practise referrals reported as solely ‘health’ related

were excluded as our focus was on predicting conduct issues. Refer-

rals resulting in ‘no action’ (n = 25) were also excluded. Conse-

quently, fitness to practise referrals resulting in some formal action

are henceforth described as ‘disciplinary events’. A minority of

students had more than one referral (n = 65). As it was not always

clear whether the complaints raised were independent of each other,

we defined the outcome dichotomously (one or more disciplinary

events reported versus none). In the analytic dataset there were

165 students with at least one disciplinary event reported.

In order to explore the disciplinary event reporting process we

also compared the agreement between medical school and student-

reported disciplinary events. The latter are self-declared by students

applying to the GMC for provisional registration. For this evaluation

we used all UKMED data. For those graduating in 2019 and 2020

48% of disciplinary events reported by the school (n = 575) were also

declared by the applicant. Conversely, 69% of events declared by an

applicant (n = 400) were also declared by the school. The two modes

of reporting demonstrated moderate agreement (kappa 0.55). School-

based reporting tended to contain a higher proportion of conduct

issues. Conversely, self-declarations were more likely to report lower

level conduct and health issues that may not have been subject to

official disciplinary processes. Agreement varied substantially across

medical schools (kappas 0.08 to 0.95).

2.3.2 | Predictor variables—Demographic variables

As in previous similar research21,22 self-reported ethnicity was

dichotomised into ‘White’ and ‘non-White.’ Secondary school type

attended was dichotomised into state-funded schools and private-

funded schools. Socio-economic status was reported, mainly based on

the parent or guardian's occupation, and dichotomised into ‘profes-

sional’ versus ‘non-professional’ background. Age was categorised

into ‘mature’ (20 or older at UCAT sitting) or ‘non-mature’.

UCAT SJT performance

The equated 2013 UCAT SJT scores were available23 and transformed

into standardised, z-scores (mean 0, SD 1). In the UK UCAT SJT scores

are collapsed and reported as four bands to selectors. These bands

were calculated according to the method described by Work Psychol-

ogy Group, the test designers.24

UCAT cognitive test performance

The summed score across all four cognitive scales (‘total UCAT score’)

was transformed into a standardised z-score based on the scores for

all candidates sitting the test in 2013.23 Note that this would have

included those applying to dental and medical schools.

2.4 | Prior educational attainment

The subject and grade attained at Advanced level (A-level) examina-

tions for those students from England and Wales (who were not grad-

uate entrants) were available. This information was also available for

‘Scottish Higher’ qualifications. A metric for advanced qualifications

was derived, using a method previously described, in order to create a

z-score for ‘prior educational attainment’.21,25

F IGURE 1 The flow of data through the study
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2.5 | Statistical analysis

The timing of the complaints and disciplinary processes were not

recorded consistently. Therefore, ‘time to event’ modelling

(i.e., survival analysis) was not feasible. However, it was possible to

achieve a cohort with approximately similar ‘exposure times’. This

was done by excluding the small number of students who had left

medical school without having completed at least 4 years of study

(except for those experiencing disciplinary events).

To account for variations (e.g., in disciplinary processes) between

medical schools we used generalised estimation equations (GEEs) to

link the predictor variables, via a logit link function, to the odds of

observing a disciplinary event.

Initially, univariable analyses were performed to understand the

raw (unadjusted) relationship between the predictors and the risk of

subsequently experiencing a disciplinary event. Multivariable models

were then built to evaluate the adjusted relationship between SJT and

disciplinary events, controlling for both standardised total UCAT score

and prior educational attainment, as well as any variable interactions.

Demographic variables were not included in our models because such

characteristics are not generally used in UK medical selection. How-

ever, the demographic data were used to describe the study cohort

and to inform imputation of the simulated outcomes for non-entrants

where relevant.

Missing predictor values were not prevalent, and the data were

analysed using listwise deletion. Data management and analyses were

conducted using STATA MP version 15.26

2.6 | Simulating disciplinary events in non-entrants

In order to, at least crudely, adjust for restriction of range, disciplinary

events were simulated via a single imputation. This approach has been

previously used to adjust for selection effects when dealing with cate-

gorical outcomes.11,27 The imputation was performed using chained

equations and was informed by the UCAT cognitive scores and avail-

able demographic variables.

3 | RESULTS

The flow of data through the study is shown in Figure 1.

Of the 6910 students in the study, 210 (3%) had at least one dis-

ciplinary event resulting in some action. The sample sociodemographic

characteristics are displayed in Table 1.

3.1 | Predicting disciplinary events

Table 2 displays the model results. These results show that individ-

uals with higher standardised scores on the SJT had statistically sig-

nificantly lower odds of experiencing a disciplinary event (OR 0.80,

95% CI 0.69 to 0.92, p = 0.002). Specifically, on average, for every

standard deviation above the mean scored on the SJT, entrants had

20% lower odds of experiencing a disciplinary event. Odds ratios are

challenging to interpret where the outcome event is relatively

uncommon. Therefore, an approximate effect-size, in terms of

Cohen's d, was calculated as 0.08 (i.e., a small effect-size) for an OR

of 0.80.28

Those with higher prior educational attainment and UCAT cogni-

tive scores were at lower risk of a disciplinary event being reported

(OR 0.70, 0.58 to 0.84, p < 0.001). Controlling only for the influence

of the advanced qualifications increased the independent predictive

effect of the SJT scores. In contrast, controlling for the total UCAT

cognitive scale scores modestly weakened this observed relationship.

The estimated independent effect of the SJT scores on the odds of a

disciplinary event also increased slightly when controlling for both

prior educational attainment and the UCAT cognitive scale scores

(Table 2). No statistically significant interaction terms were observed.

In order to assess for any potential ‘threshold’ scores, associated with

a non-linear increase in disciplinary risk, we evaluated quadratic and

cubic terms for the SJT scores. These were not statistically significant.

In terms of the UCAT cognitive scales, on univariable analysis, only

higher decision analysis (OR 0.74, 0.63 to 0.87, p < 0.001) and verbal

reasoning scores (OR 0.82, 0.71 to 0.94, p = 0.006) were significantly

protective of a disciplinary event.

TABLE 1 Demographic and educational information for applicants included in the analytic dataset (N = 6910)

Demographic variable Proportion (%) Missing (%)

Male gender 3025/6910 (43.80%) 0/6910 (0%)

'Non-White' ethnicity 2065/6060 (34.06%) 850/6910 (12.29%)

Attended state school 4340/5785 (75.02%) 1125/6910 (16.27%)

UK resident 6190/6910 (89.62%) 0/6910 (0%)

Non-professional background 250/6910 (3.63%) 0/6910 (0%)

Age >20 at UCAT sitting 1180/6910 (17.11%) 0/6910 (0%)

Educational variable Standardised mean (SD) Missing (%)

UCAT SJT z-score 0.30 (0.87) 0/6910 (0%)

UCAT total cognitive z-score 0.70 (0.74) 0/6910 (0%)

Advanced qualification z-score (compared to applicants) 0.05 (0.61) 1380/6910 (19.99%)

4 TIFFIN ET AL.



Approximately 20% of the students (n = 1380) did not have

English or Scottish high school qualifications reported, of which

around half (n = 720) were graduate entrants. As a sensitivity analysis

we repeated the univariable analyses for only those with advanced

school achievement data. Consequently, the univariable relationship

between SJT score and the risk of a disciplinary event increased mod-

estly (OR 0.73, 0.62 to 0.87, p < 0.001).

The results of the modelling between the SJT score band

achieved and the risk of experiencing a disciplinary event are shown

in Table 3. In this regard, on univariable analysis, there was a signifi-

cant decreased odds of a disciplinary event for those scoring in band

1 (highest) compared with the other bands. The relationship between

the SJT score bands and the odds of a disciplinary event remained

similar in magnitude once adjustment was made for the effects of the

other two selection metrics. However, there were slightly fewer

observations as only students with advanced qualification data

recorded were included. Consequently, only the differences between

those in band 4 and band 1 remained statistically significant at the

p < 0.05 level in this multivariable model. Table 3 also contains a col-

umn with the actual (blunted) numbers and proportions of students in

each SJT score band with at least one disciplinary action recorded.

Some medical applicants achieving only band 3 or 4 SJT scores would

have failed to enter medical school due to direct and indirect selection

effects. Therefore, in order to more realistically convey the potential

impact of using the SJT bands for ‘screening out’ low scoring medical

school applicants a separate column in Table 3 is included. This

includes imputed (simulated) disciplinary events for those who did not

enter medical school. Accordingly, it is apparent that using band 4 as a

screening threshold, in order to reject 145 candidates who would be

likely to face at least one disciplinary event, we would need to reject

1380 ‘low risk’ candidates. This ratio of approximately 10 (1380/145)

is termed the ‘number needed to reject’ (NNR).11,29 It represents the

number of ‘low risk’ candidates needed to be rejected in order to

screen out one ‘high risk’ applicant. In contrast, the NNR for band 3 is

around 17.

The SJT scores can be conceptualised as a ‘screening test’. There-

fore, we calculated the area under the curve (AUC) for the receiver

operator characteristic (ROC) curve predicting the risk of a disciplinary

event for various score thresholds (Figure 2). The AUC was 0.58 (95%

confidence interval 0.53 to 0.62). Thus, whilst statistically significantly

different from 0.5 (i.e., 0.5 representing a test no better than chance)

it was a relatively low value. Moreover, the ROC curve lacks an obvi-

ous ‘elbow’ that could represent an optimum cut-point.

4 | DISCUSSION

We observed that higher UCAT SJT scores at application were associ-

ated with a reduced odds of at least one disciplinary event occurring

during undergraduate medical study. When adjusting for the influence

of overall performance on the cognitive components of the UCAT and

prior educational attainment this relationship remained statistically

significant, though the actual effect-size was modest.T
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Our findings add to those from the smaller, original validity study

for the UCAT SJT which reported that scores correlated with supervi-

sor ratings across a number of domains, including (perceived) ‘integ-

rity’.12 Our univariable findings are also consistent with those

reported by a previous study that found higher SJT scores in second-

year medical students were associated with fewer professionalism

concerns.17 However, this latter study used an SJT taken after admis-

sion to medical school. Likewise, two previous studies, both using data

from the UKMED, explored the relationship between performance on

an SJT taken after medical school entry and disciplinary action.15,16

These studies reported univariable relationships between the SJT

scores and misconduct in both medical students15 and during the first

5 years of practice.16 However, in both cases, these relationships

were no longer statistically significant after adjusting for the influence

of educational and demographic factors. Neither study reported

results solely adjusted for performance on other selection metrics.

Thus, their multivariable findings are not directly comparable to the

present ones. Moreover, the latter study only included 65 doctors

with disciplinary action against them. Consequently, the study would

have been underpowered to adequately test a multivariable model.

Nevertheless, it is noteworthy that the magnitude of the relationship

between SJT performance and disciplinary events (0.84, 0.62 to 1.13,

p = 0.24) was similar to that observed in the present study.

In relation to medical school selection SJTs: a Canadian study

reported statistically significant correlations between performance on

a video-based SJT and performance on subsequent examinations

which included content related to knowledge of medical ethics.30

However, the SJT had been administered in a low-stakes context and

incremental validity was not evaluated.

In the context of existing evidence, the unique contributions of

the present study has been to show that the scores from SJT-format

assessments, administered prior to medical training, may be incremen-

tally predictive of disciplinary action. The effect-sizes observed were

F IGURE 2 The receiver operator characteristic (ROC) curve

predicting the risk of a disciplinary event for various thresholds of the

UCAT Situational Judgement Test (SJT) score
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small (i.e., Cohen's d of approximately 0.08). However, this must be

placed in context of the challenges of both predicting an uncommon

behavioural event in a highly pre-selected (medical student) popula-

tion, and the wider selection literature. Indeed, even when concerned

with future academic performance, applicant cognitive test scores are

only modestly predictive of passing future high-fidelity clinical simula-

tions at first attempt. For example, an odds ratio of 1.34 (Cohen's

d approximately 0.16) has been recently reported in this respect.31

4.1 | Possible interpretations

The UCAT SJT content domains are labelled ‘team working’, ‘perspec-

tive taking’ and ‘integrity’. Thus, the main underlying construct evalu-

ated by this test may be a candidate's procedural knowledge of

interpersonal appropriateness.32 This could be assumed to be a pre-

requisite of demonstrating professional behaviour. Thus, our findings

broadly support the construct validity of the SJT. Moreover, given the

costs to stakeholders of selection procedures it was important to

assess whether an additional test adds any incremental value.

Conditioning the SJT scores on educational attainment modestly

increased their independent predictive validity. This finding was not

entirely unexpected. The emotional intelligence literature suggests

that once a certain amount of academic or intellectual ability is

reached then it is non-academic attributes that are most predictive of

interpersonal functioning.33 Thus, prior educational performance

could be considered something of a ‘collider’ (‘reverse cofounder’) in

this context.34 However, this effect was not observed for UCAT cog-

nitive ability. This may be because the SJT was substantially verbally

loaded, demanding a reasonably high level of language comprehen-

sion. Therefore the constructs under evaluation may have overlapped

to a larger extent than between the SJT and educational attainment.

Indeed, we observed that higher scores from two of the more verbally

loaded cognitive elements of the UCAT were associated with a

reduced risk of a disciplinary event. Indeed, the close link between

verbal and social ability has long been recognised.35

The UCAT SJT tends to differentiate best between candidates at

the lower end of performance.32 However, the expected non-linear

relationship between SJT scores and risk of disciplinary action was

not observed. This may have been because our sample was restricted

to entrants, who generally scored above average on the SJT. The

resulting score distribution may have then obscured any non-linear

trend.

4.2 | Strengths and limitations

This study used a national dataset and almost all UK medical appli-

cants sit the UCAT.36 Standardisation of the test scores would have

adjusted, to some extent, for the restriction of range that affects

selection studies.37 Moreover, in 2013 the SJT scores were barely

used in selection, minimising the direct impact on restriction of range.

However, some ‘indirect range restriction’ would have occurred, if

only because SJT scores correlate, to some extent, with other selec-

tion metrics. Outcome data were missing from one medical school

though this is unlikely to have substantially impacted the overall

findings.

Misconduct procedures vary across institutions.38 However, the

UK medical regulator and Medical Schools Council provides guidance

regarding the nature of misconduct in students that should be

reported by universities2 and this may have improved consistency.

Moreover, few disciplinary referrals resulted in ‘no further action’

(n = 25), suggesting most complaints were relatively serious and well

evidenced. Additionally, the use of GEEs would have accommodated

any dependency in the observations within medical schools.

Though ‘time to event’ models were not feasible we attempted

to ensure that the time spent at medical school would be similar in all

cases. Nevertheless, some minor variation in duration of ‘exposure

time’ would have occurred. For example, some students may have

retaken a year. A very small number of students may not have com-

pleted the final year as we could not confirm this. However, attrition

at this stage of training is very low39 so this is unlikely to have

impacted on our findings.

Our sensitivity analysis results suggest that our findings may not

generalise to the 20% of students who lacked information on English

and Scottish school qualifications. Around half these students were

graduate entrants and others may have been schooled outside the

United Kingdom. For these groups the relationship between SJT per-

formance and disciplinary events may be weakened or absent.

4.3 | Implications for policy and practice

UK medical schools vary in their use of the UCAT SJT scores in selec-

tion. Some screen out candidates scoring in the lowest band (‘4’),

whilst others allocate a certain number of points to feed into a selec-

tion algorithm.14 Our findings lend some support to the former prac-

tise. However, despite the high odds of a disciplinary event for those

in band 4, few students actually fell into this low scoring category.

This reduces the opportunity to exclude meaningful numbers of appli-

cants at relatively high risk of misconduct. Moreover, given the lack of

a clear ‘threshold’, it may be more practical to report more granular

performance metrics to selectors. The UCAT SJT scores are not nor-

mally distributed so the use of a non-parametric, ranking-based met-

ric, such as deciles might be appropriate. However, ranking would

mean scores for those in the upper deciles would be very similar. The

reporting of the continuous scores, as practised in Australasia, could

also be justified. However, SJTs, in this context, do not discriminate

between individuals with the precision of cognitive tests. Thus, con-

tinuous scores may provide an unrealistic impression of their accuracy

and should be accompanied by clear guidance to institutions about

the optimal ways of using them within selection.

Personnel selection can be conceptualised as a ‘pareto-optimisa-

tion’ situation with better and worse trade-offs.40,41 The UCAT SJTs

appear less sensitive to certain demographic characteristics compared

to academic or cognitive measures. Therefore, their use may facilitate
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diversity in medicine.42 Consequently, medical schools may consider

allowing higher SJT performance to compensate for relatively lower

achievement in other domains. Such trade-offs could be justified

given that knowledge of interpersonal effectiveness may be at least

as important as clinical knowledge when predicting clinical simulation

performance.43

Only around half of institutionally reported disciplinary events

were also reported at student self-declaration. This could partly be

explained by some differences in declaration guidelines for students

versus institutions. However, some substantial underreporting by stu-

dents looks likely. Clearer reporting advice to universities and stu-

dents may be needed. Moreover, routine cross-validation between

the declaration modalities should be performed by the regulator.

4.4 | Directions for future research

Our findings need replication in future cohorts—increased coaching

and candidates' familiarity with the SJT format and content could

influence its psychometric properties. Evidence of a ‘footprint’ of

reduced actual medical misconduct resulting from SJT-based selection

should also be sought, controlling for potentially confounding secular

trends.

Most SJTs are still essentially ‘paper and pencil’ tests. Longer

term, increased access to immersive formats (e.g., virtual reality) and

the advent of ‘computational psychometrics’ may improve our ability

to evaluate relevant behavioural tendencies.44 These could give rise

to more effective assessments of interpersonal abilities linked to clini-

cal effectiveness and professionalism.

5 | CONCLUSIONS

Performance on SJTs at medical school application may be indepen-

dently associated with the risk of subsequent disciplinary action.

However, to realise their benefits such assessments must be optimally

used within selection. Their effective implementation should ulti-

mately improve both patient safety and quality of care.
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