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1. Introduction

The NHS Next St aCarreRarnangementsstdar redruénsent & Foundation
Programme training are perceived by many in the [medical] profession as not robust enough.

New work needs to be undertaken to develop more reliable and valid selection methods for
recruitment to these programmes 6 ( Dar zi , 2 0 Qanddirecs thampwhya ph 3 2)
established Medical Education England to consider recruitment processes. The Medical

Schools Council, as a key stakeholder in the transition of medical students into practice, has
commissioned this literature review to identify methods and processes used for selection

which may inform future directions in recruitment to Foundation Programme.
1.1 Recruitment and selection to the UK Foundation Programme

The Foundation Programme is young, having been introduced nationally only in 2005. One
of its main initiatives was the introduction of a degree of centralisation in recruitment to
postgraduate training posts which had previously been solely a matter for individual trainees
and individual employers. With the introduction of the Foundation Programme, recruitment
was through a national on-line application system, followed by local selection processes
operated by Deanery-based Foundation Schools. The online Medical Training Application
System (MTAS) required applicants to specify their preferred Foundation School, and give
details of experience gained during their medical degree which were then rated by groups of
assessors on a rating point scale, and an academic component indicated by their quartile
ranking within their own medical school cohort. The Foundation School then may directly
select high-scoring candidates, or have additional stages such as interviews or other
assessments before selecting successful candidates.

The process is therefore a mixture of the national (with General Medical Council oversight of

medical schools, and Department of Health operation of the MTAS system), and the local

(Medical Schools having their own curricula and assessment methods, and Foundation

Schools having discretion on the final stages of selection). This variation may provide

strength in a heterogeneous population of doctors, and an ability to tailor recruitment to local

workforce requirements, but has also led to the need for improvement identified by Lord

Darzi. The current process contains risks that comparisons between different candidates

may not be based on sufficiently standardised criteria, and that those criteria may not

provide sufficient indications of the strengths and weaknesses of different doctors. While all

new graduates who are eligible for provisional registration with the General Medical Council

are de facto competent in the eyes of the law, they will have different levels of competence,

and selection methods need to be sufficiently diagnostic to allow Foundation Schools to

identify those who have a 6ébest fitd for their g
need to be addressed to get the best from those trainees, andfort hose tr ai neesd edu

1.2 Issues and methods in selection

This review addresses a humber of methods of selection. Many of these will be familiar,

such as application forms, written examinations and tests, and interviews. However, these

methods are not necessarily straightforward, and different types of interview for example will

elicit different information, with different potential use. The choice of selection methods for

Foundation Programme should be driven by a clear analysis of what is required for the job.

I n the same way as assessments shouligememte O6bl uepr
(Crossley et al., 2002), effective selection requirements should be blueprinted, either by
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gaining expert views (e.g. Janis & Hatef, 2008) or conducting an appropriate job analysis
(Patterson et al., 2000; Patterson et al., 2008).

Also, as with assessment, selection should be valid and reliable i that is, it should select on
the basis of dimensions which are appropriate for the job to be done (blueprinting will help
with this), and those dimensions should be consistent for all candidates. Marrin et al. (2004)
found that those people involved in admissions (faculty, existing students and community
representatives) valued validity and fairness as the most important elements of an
admissions process. Reviews addressing issues of relevance and validity in a general, non-
clinical, recruitment context are provided by Hough and Oswald (2000) and Sacket and
Lievens (2008).

Many selection methodgnfbcuedoal € meiilissnaypnf per for
include elements such as personality, communication and interpersonal skills, and other

aptitudes which are not necessarily addressed by standard academic assessments. This is

important for selection to Foundation Programme since, while it is likely that medical

graduates fall into a relatively narrow range in terms of cognitive ability and knowledge base

(a range restriction already present at entry to medical school; McManus, 2005), they are

likely to have greater variance in terms of their wider, non-cognitive skills. As well as aptitude

to do a job, selection may also have a role in identifying those likely to stay in a job (Barrick

& Zimmerman, 2005).

Methods are rarely used in isolation. Application forms, interviews, and other methods are

used together to form a selection profile. In some cases this involves the review and

integration of disparate evidence by a recruitment panel, while in others quantitative data

may be integrated by a set formula leading to explicit ranking. An approach increasing in
popularity is the us eherlyabaitesysobassessneentsarec ent r es o6, v
completed in one place, at one time. Some approaches to integration of disparate evidence

use complex weighting algorithms to relate retrospective data to prospective performance

(e.g. Kretier & Solow 2002, Suhayda et al., 2008, Hemaida & Kalb 2001, Pilon & Tandberg

1997).

Selection should also be sensitive to issues of diversity and equal opportunity. While for UK

graduates many issues are better addressed at the point of selection to medical school (e.g.

McManus, 1998), the Foundation Programme is also open to applicants from overseas

(Trewby, 2005 [although pre-FP]), and selection methods must be fair and unbiased, in

terms of gender, ethnicity or socioeconomic background. Dewhurst et al. (2007) found that

ethnicity was a factor in outcomes on the Membership exam for the Royal College of

General Practitioners. Statistical treatments of retrospective application data may allow

diversity to be addressed without havingrto reso
et al., 2003). Other strategies may involve training recruitment or admissions staff on non-

cognitive selection methods (Price et al., 2008).

1.3 Aims of the review

The review aimed to look at the published literature with the intention of identifying a) what
methods of selection have been used in clinical contexts, b) what relevance they may have
for selection to the UK Foundation Programme.
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2. Method

The review involved three main stages: database search, filtering by abstract, and detailed
review.

1. A comprehensive literature search was conducted across the most relevant
databases (Medline, Embase, Psychinfo and ERIC) in accordance with the guidance
developed for the Best Evidence Medical Education systematic reviews. The search
strategies created were designed for maximum sensitivity (recall) to ensure that all
efforts were taken not to overlook any papers of significance. The searches covered
the last twenty years of research and did not limit results by geography, language or
study methodology.

Scoping strategies for each of the four databases were drawn up using the specific
controlled vocabularies. Key papers of core relevance to the topic were then
identified and the strategies were refined using combinations of controlled
vocabularies, free text and search syntax. Strategies were finalised when they
retrieved all the key papers known to be in each database. Initial full abstract lists
were then visually scanned by the Information Scientist and clearly false hits were
eliminated.

Medline produced the largest number of results (8468) of which 762 were judged to
have abstracts of potential relevance to the topic. The full Medline strategy is
included as Appendix A. Embase returned 4697 hits of which 134 remained after
duplicates with Medline were eliminated. Psychinfo produced 477, of which only 14
were close matches and not duplicates. ERIC returned no further relevant results
after duplicates were removed. The total number of citations across the databases
was therefore 910.

Searching for evidence on medical education topics is well known to be more difficult
than searching on entirely medical or entirely educational topics. A comprehensive
/sensitive strategy is nearly impossible for medical education topics without
compromising specificity (precision); this group, compared to BEME systematic
reviews, was faced with a typically large number of false hits in order to avoid missing
key evidence.

2. Filtering by abstract. Abstracts for all 910 papers (where the abstract was included in
the database results) were read by a member of the research team, and considered
against the inclusion criteria:

e Clinical domain
e Selection
e Primary data

e English language
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e Peer reviewed article

If a paper was felt to satisfy the criteria, or in cases where an abstract was not
available but the title suggested it might do, the full paper was obtained from
electronic journals, library hard copies, or inter-library loan. This reduced the total
number of papers to 359. Papers which did not meet all the criteria, but were
nonetheless of interest i for example review articles, or articles from non-clinical
domains i were also obtained.

3. Detailed review. Each of the obtained papers was read by a member of the research
team, and content recorded on a pro-forma summarising the key points: aim,
participants, design, results and conclusion, as well as any other notes. If a paper
was not felt to be relevant following this review, a note was also made to this effect.
Review papers, comments and editorials were not reviewed in detail, but were read
to identify any salient points. The final number of papers reviewed in detail was 190.
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3. Results: Overview

The review identified a range of studies looking at different elements of selection. Some
areas found more literature, for example there were considerably more studies on interviews
comparedtoon 6 wh s p & guegtions.

Some selection methods, of which interviews are the most obvious, are prospective. That is,
they involve an active intervention on the part of the recruiting body to measure or assess
dimensions. Others are retrospective, looking at prior evidence of skills or qualities in the
form of academic performance or extra-mural activity. These retrospective methods may
includeac andi datr epdiltea v e r idioating their overall undergraduate academic
performance, or letters of recommendation/references from supervisors.

Many of the studies identified consider the effectiveness of different methods in terms of

their relationship with later clinical or professional performance (aformof 6 pr e dv altii dviet y 6
or6cr i vat i.dnithese 6ases attention should be paid to how specific findings may

be. Caution should also be exercised where studies may have describedad pr edi ct i vebd
relationship, when simple correlations may have been described. These studies demonstrate

a relationship between a measure and an outcome (e.g. interview scores and clinical

performance) but they do not control for the effect of other measures (e.g. exam scores).

Studies reporting regression results (rather than just correlation), typically assess the value

of one measure in predicting performance, over and above what other measures predict

(incremental predictive validity), e.g. an interview may be related to clinical performance, but

may not predict clinical performance if exam scores are also used. Jargon has been avoided

where possible.

The review is structured as follows: each broad class of method is presented as a self-
contained section, with any distinct types indicated by sub-heading, and a concluding
summary of the issues raised and any common trend in findings. Within each class, there is
much variation in method, so disparity in findings of different studies should not necessarily
be taken to indicate inconsistency in that method per se. Many studies describe multiple
methods, used in aggregate or sequentially. These are included only once, so although each
section is free-standing, there are cross-overs between the methods.
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4. Interviews

The employment interview has been and remains the most widely used method of personnel
selection (Barclay, 1999; Garman & Lesowitz, 2005). In medicine, Nayer (1992) reported
that interviews are part of the admissions process in 99% of US medical schools and
surveys of programme directors indicate that they place considerable weight on interviews
when making admission decisions (e.g. Johnson & Edwards, 1991). Interviews are often
included in the selection process as an opportunity to assess the non-cognitive attributes of
applicants (Otero et al., 2006), which are regarded as critical to success as a medic, as
reflected by their inclusion in the accreditation guidelines of the General Medical Council in
the UK, the American Board of Medical Specialties, the Accreditation Council for Graduate
Medical Education in the US, and CanMEDS 2000 in Canada (Harris & Owen, 2007).
Historically, interviews have been regarded as invalid, unreliable predictors of job
performance prone to several biases (Guion, 1998), but more recent developments have led
to considerable improvements in the validity of this enduring selection procedure.

Interviews broadly include any recruitment measure which involves the oral questioning of a
candidate. There is considerable variation in how interviews are conducted: one-to-one or
with a panel, tightly structured and standardised or entirely at the discretion of the
interviewer, brief interactions or long and detailed question and answer sessions, with highly
trained and skilful interviewers or untrained novices, and face-to-face or over the telephone
or via videoconferencing. In addition, the purpose of the interview may vary, with some
organisations viewing them as a recruitment exercise and others focusing on assessment of
candidates against pre-determined competencies.

Structure in interviews is one of the most critical moderators of its success in the prediction
of performance (e.g. Huffcutt & Arthur, 1994). Research has consistently demonstrated that
structured interviews typically have higher predictive and concurrent validity than
unstructured interviews (e.g. McDaniel, Whetzel, Schmidt, & Maurer, 1994; Wiesner &
Cronshaw, 1988). However, there is some ambiguity over how structure is conceptualised
and operationalised. Campion, Palmer, & Campion (1997) defined interview structure as

fi a reifhancement of the interview that is intended to increase standardization or otherwise
[assist] the interviewer in determining what questions to ask or how to evaluater e s pons e s 0
(p.656); and Huffcutt and Arthur (1994) described it as i t heduction in procedural variance
across applicants, which can translate into the degree of discretion that an interviewer is
allowed in conductingthei nt e r(p.18&.w 0

Despite evidence of their low reliability and validity, unstructured interviews are still used for
selection purposes. In a recent survey of pharmacy colleges in the US, only 13% of those
that interviewed applicants used a pre-defined list of questions (Joyner et al., 2007).
Unstructured interviews do not use a standardised set of questions, do not have objective
scoring protocols (Latif et al., 2004), and are often prone to biases that affect ratings
(Patterson & Ferguson, 2007). For example, halo effects (where one positive characteristic
of an applicant influences ratings of their other attributes), horn effects (where one negative
characteristic of an applicant influences ratings of their other attributes), similar to me effects
(applicants are rated more favourably if they are similar to the interviewers with respect to
demographics/professional interests), leniency (interviewers tend to use the upper end of the
rating scale), stringency (interviewers tend to use the lower end of the rating scale), first
impressions, and stereotyping (Joyner et al., 2007; Patterson & Ferguson, 2007). Another
important disadvantage of unstructured interviews is the lack of legal defensibility (Posthuma
et al., 2002).
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Patterson and Ferguson (2007) described key features of a structured interview: 1)
guestions are directly related to the person specification (which is based on a thorough job
analysis); 2) the same questions are asked of each candidate and follow-up questions may
be used to elicit evidence but prompting is limited; 3) questions are designed to be
situational, competency-based, biographical, or knowledge-based, and should be relevant;
4) interviews are longer or include a larger number of questions; 5) minimise the input of
ancillary information (e.g. CVs, application forms, test scores); 6) only allow questions from
the candidates after the interview, once ratings have been made; 7) score each response
individually using standardised rating scales; 8) use detailed anchored rating scales and take
notes to justify rating (based on evidence, not inference; 9) use multiple interviewers where
possible (whilst still ensuring efficiency); and 10) train interviewers extensively to increase
reliability. Empirical and theoretical support for these elements is described in Campion et al.
(1997) and structured interviews have a greater degree of legal defensibility if a selection
system is challenged (Posthuma et al., 2002).

Two types of questions are frequently used in structured interviews, in addition to questions
asking about specific knowledge and biographical experience: competency-based and
situational. Competency-based interview (CBI) questions ask candidates to give examples of
their behaviours and actions in a specific situation (i.e. tell me about a time whené ) and are
based on the notion that the best predictor of future performance is past behaviour.
Situational interviews (Sl) present hypothetical situations and ask candidates to describe
what actions they would take (i.e. what would you do ifé ?). Outside of medicine, meta-
analytic evidence suggests that both CBI and Sl are able to predict job performance
(Huffcutt et al., 2004; McDaniel et al., 1994), although Huffcutt et al. (2004) found that Sl
validity was moderated by job complexity (such that validity decreased as job complexity
increased), but CBI validity was not affected by job complexity.

This chapter will review studies on interviews that investigate issues relating to the reliability,
validity, user reactions, and implementation of interviews. They will be summarised in
discussion sections, alongside some additional research from non-medical fields. A final
conclusion offers an overview of the findings.

4.1 Studies investigating the reliability of interviews

O Bleill et al. (2009) examined the reliability of components of the selection process at a
medical school in Denmark. Applicants (n = 307) took part in a 25 minute semi-structured
interview to assess a range of attributes (e.g. subject interest, social skills, stress tolerance),
scored by two independent raters. They reported good reliability for the interview
(generalisability coefficient = 0.86), and the effect of raters was found to be small.

Oosterveld and Cate (2004) investigated the reliability of an interview for selection into
medical school in The Netherlands. A 20-minute interview, described as structured (but little
information was given) was conducted by a panel of three trained interviewers.
Generalisability coefficients showed good reliability (ranging from 0.74 to 0.83). Using
generalisability theory, the authors predicted that reliability could drop to 0.60 with one rater
(instead of a panel of three).

Courneya et al. (2005) compared the reliability of a structured panel interview with an
unstructured individual interview for selection into a Canadian medical school. Candidates (n
= 33) were interviewed four times: 2 x unstructured individual interviews and 2 x 3-member
structured panel interviews. In the unstructured interviews, there were no standard questions
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and candidates were scored on eight standard criteria and one global ranking. In the
structured interviews, standardised questions assessed key attributes (e.g. integrity), which
were rated using a behaviourally-anchored rating scale. Inter-interviewer reliability for the
unstructured interview was very low at 0.12, and inter-panel reliability for the structured
interview was 0.52, although the panel interviewers had received more training. Interview
scores assigned by each panel were significantly correlated (ranging from 0.42 for
interpersonal skills to 0.64 for motivation). There was consistency within panels, with scores
from all three members (representing clinicians, academics, and individuals from the
community) predicting the final consensus score. There were no significant correlations
between panel interview score and academic indices (e.g. GPA, MCAT), or between scores
from the unstructured and structured interviews.

Collins et al. (1995) studied the selection process in a medical school in New Zealand (see
0 s t uinvestgating the validity ofi nt e r setctienia details). Candidates (n = 79) were
interviewed twice i each time by a panel of two trained interviewers using a structured
protocol. Each panel member independently rated the candidate then developed a
consensus score. Scores in the two panel interviews were correlated (r = 0.67), although
reliability indices were not calculated.

Poole et al. (2007) examined relationships between predictors, including a structured
interview, and the clinical and academic performance of dental students in Canada (see

0 s t uinvestgating the validity ofi n t e r setctieni details). Two trained interviewers
rated candidates on seven competencies, with inter-rater reliability of 0.67, although the
same interview protocol has previously demonstrated higher inter-rater reliability (0.81).

Gilbart et al. (2001) assessed reliability of an interview rating form based on 9 dimensions
essential for successful performance in an orthopaedic surgery residency, and used in the
selection of 66 candidates across 12 different orthopaedic surgical residency programmes in
Canada. Candidates were scored on each dimension and givenascoreforé6 over al |
i mp r e slstarvieweds independently rated each candidate, ranked all candidates, then
final rank order was established by consensus. Interview format varied across institutions
(structured/unstructured, no. of interviewers, duration). The internal consistency of the 9
dimensions was moderately highatCr o n b alpha & 8.71. Inter-rater reliabilities (within
panels, across raters) were low to moderate, but increased (from ICC = 0.45 to 0.67) as
assessment became more global, with greater differentiation of candidates on global
measures. Mean ICCs within programmes/across panels were 0.58 for the sum of 9 items,
0.63 for overall impression score, and 0.63 for individual interviewer rank order; indicating
moderate reliability in the ratings across interview panels in the same programme.
Interestingly, no significant differences were found between reliabilities for programmes
using structured versus unstructured interviews, although this finding is inconsistent with
many other studies. Across different programmes, there were low correlations between
scores given to the same candidate (ranging from 0.14 for the consensus final rank order to
0.18 for the sum of 9 items and overall impression score). Results demonstrate low to
moderate reliability between raters in the same panel, and moderate reliability across panels
in the same programme. Ratings of the same candidate across different programmes were
inconsistent, suggesting there is considerable variation between programmes in how they
score candidates.

Patrick et al. (2001) assessed the reliability and validity of a new structured interview for
admission to a medical school residency programme (see 6 s t uivesggating the validity
of interviewsosection for details). They reported good inter-rater agreement for the interview
(2-person, 15-minute panel interview + 10-minutes to score using a behaviourally-anchored
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rating form): the percentage of rater pairs whose scores differed by one point or less ranged
from 82% to 98%.

Harasym et al. (1996) assessed the inter-interviewer reliability and validity ofi nt er vi ewer s 0
judgements of non-cognitive traits in medical school applicants (using simulated actor-
candidates; see 0 s t uidlvéstgating the validity ofi nt e r sectienviag details). Findings
showed that interviewers were accurate in 56% of interviews. Good candidates were
identified 67% of the time, average candidates 41%, and poor candidates 58%.
Generalisability analysis found a large portion of variance (45%) in rating from one
interviewer to the next. This variability is reflected in the generalisability coefficient of 0.51,
which indicated only moderate inter-interviewer consistency in rating. Experienced
interviewers were significantly more accurate (correctly rated more simulated candidates)
than novice interviewers. As an aggregate, experienced interviewers correctly rated 70% of
the interviews, whereas novice interviewers correctly rated 31% of the interviews.

4.2 Discussion: Interview Reliability

Research in the medical literature suggests that interviews can be moderately reliable, but
there is considerable variability in reported reliabilities, and several examples of low reliability
exist. Oosterveld and Ten Cate (2004) reported generalisability coefficients of between 0.74
and 0.83fora6 s t r u intenviewgaltliough few details were given on the interview
format), indicating fairly good reliability, but they also calculated that reliability could drop to
0.60 if they had used only one rater instead of three. O 6 N etial. (2009) found good
reliability for a semi-structured admissions interview (G = 0.86). Poole et al. (2007) reported
that a structured interview conducted by two trained interviewers had demonstrated a good
inter-rater reliability of 0.81, but found that reliability dropped to 0.67 in their study, despite
using the same interview protocol. Patrick et al. (2001) found good inter-rater agreement
with a panel of two interviewers using a structured protocol, with between 82% and 98% of
rater pairs assigning points that differed by one point or less (out of 5). However, Courneya
et al. (2005) reported a very low inter-interviewer reliability of 0.12 for an unstructured
interview and a higher inter-panel reliability of 0.52 for a structured interview. Although this
demonstrated that adding structure to the interview improves its reliability, it also indicated
that high reliability is not necessarily guaranteed by using a structured interview format.
Gilbart et al. (2001) found low to moderate inter-rater reliability using a standardised rating
form (ICC = 0.45-0.67) and moderate reliability across panels in the same programme (ICC
= 0.58-0.63), but reported low correlations between interview scores and ranks assigned to
the same candidates by different programmes (r = 0.14-0.18). Harasym et al. (1996)
reported moderate inter-interviewer reliability overall (G = 0.51) but found that experienced
interviewers could score candidates more accurately than novice interviewers.

Studies in non-medical fields, such as occupational psychology, have also investigated
interview reliability. In general, research also indicates that structuring interviews can
improve reliability and that incorporating key elements of structure can improve reliability, as
well as validity. In a widely cited review, Campion et al. (1997) proposed that increasing the
standardisation of an interview with respect to questions, probes, rating and scoring
protocols, ancillary information, interviewer training, and note-taking to support ratings, as
well as using multiple interviewers, should improve reliability, as well as validity.

4.3 Studies investigating the validity of interviews

Goho & Blackman (2006) examined the predictive validity of interviews for academic and
clinical performance in healthcare disciplines using a meta-analytic approach. Twenty
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studies were included in the analysis: 19 of them reported on academic performance (total n
= 4629) and 10 reported on clinical performance (total n = 1283). They found a mean
weighted r=0.06 (95% confidence intervals: 0.03-0.08) for the predictive validity of interview
performance in predicting academic success, indicating a very small effect of little practical
value. They also reported a mean weighted r=0.17 for the validity of interview performance
in predicting clinical performance, indicating a modest positive effect. The authors concluded
that selection interviews do not effectively predict academic performance in healthcare
disciplines, but have a modest capacity to predict clinical performance, although the effect
size suggests that they may be of limited practical value.

Altmaier et al. (1992) compared the predictive validity of a competency-based interview
(CBI) and traditional selection interviews on different aspects of performance in US radiology
residents four years later (n = 72, 48% participation rate). Regression analyses indicated
that scores on the CBI added incremental predictive validity over and above unstructured
traditional interviews. Traditional interviews together with research and publications
predicted only 2% of the variance in one performance measure (a behavioural observation
scale) but 26% of the variance was explained with the addition of the CBI. Faculty ratings
from traditional interviews negatively predicted performance, whereas a component of the
CBI positively predicted performance. Traditional interviews together with research and
publications were also found to predict 4% of the variance in another performance measure
( di r eavdluatiordf@m), which increased to 26% with the addition of the CBI. These
results indicate that the CBI significantly added predictive validity to the selection process,
whereas the unstructured traditional interview did not positively predict performance. Rather,
higher scores on the faculty unstructured interview predicted poorer performance on the
behavioural observation scale.

Olawaiye et al. (2006) carried out a study to assess the predictive validity of a residency
selection process for clinical performance at the end of the 1** postgraduate year.
Candidates (n = 107) were interviewed, scored independently, and divided into 2 groups
based on rank percentile: the top half (50-99%) and the lower half (0-49%). There was a
significant correlation between rank percentile and total performance score (r = 0.60, p,
0.001). Of those residents ranked in the top half group at selection, 12 out of 12 had a total
performance score above 6 (out of 9). Only one out of 14 residents in the lower half had a
total performance score above 6. The mean total performance score was higher and had
significantly less variance in the top half group (mean=6.4, SD = 0.21) than the lower half
group (mean= 5.3, SD =0.98). However, some of the attending physicians that evaluated
residency performance may have also interviewed candidates (although these ratings were
18 months apart) and interviewers had access to application informationonthec andi dat es 6
cognitive attributes, which may have influenced their interview ranking.

Hoad-Reddick et al. (1999) assessed the predictive validity of admissions interviews at a UK
dental school. Candidates (n = 102) were rated by a panel of 3 trained interviewers on 6
criteria (e.g. professionalism, leadership communication skills). Results showed that, during
year 1, students with higher interview scores for leadership were less likely to fail (odds ratio:
0.46, 95% CI: 0.22-0.98). None of the interview scores predicted failure during year 2 of
dental school.

Kinicki et al. (1990) assessed the relative effects of resume (CV) facts and interview
observations on the selection of nurses (n = 312) at a US hospital, and their predictive
validity for performance, organisational commitment and job satisfaction. Cues from the
interview tended to dominate hiring decisions over resume credentials, but individual
interviewers varied in how they used interview cues to make hiring decisions and no single
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interviewer predicted job performance. Interviews significantly explained 11% of the variance
in organisational commitment, and 13% of the variance in job satisfaction, but no single
interviewer positively predicted these job attitudes, and one interviewer negatively predicted
attitudes. This study provides some evidence for the predictive validity of aggregate-level
interview ratings (across 4 interviewers) in predicting job performance, organisational
commitment and job satisfaction.

Basco et al. (2000) investigated the predictive validity of selection profiles from interview
scores, as well as academic profiles (the grade point ratio and Medical College Admission
Test scores), for third year OSCE performance of 222 medical students entering a US
medical school. No significant correlations were found between rankings based on interview
scores or academic profiles and OSCE performance. The study concluded that neither
interviewer nor academic profiles predict performance on OSCEs.

Basco et al. (2008) carried out a study to test whether admissions interviews predict
interpersonal interactions between final year medical students (n = 221) and standardised
patients at a US medical school. Interview scores were based on three one-on-one
interviews to assess how well the applicant fits an 6 i dpehayl s i profile(a.@. interpersonal
skills, judgement, empathy). Results indicated that interviews had a weak but significant
correlation with OSCE performance (r = 0.15, p<0.05 for ratings of interpersonal skills; r =
0.13, p = 0.56 for overall performance). This suggests that admission interviews capture
elements that have effects in clinical practice, but this small effect has limited predictive
validity.

Heintze et al. (2004) examined the relationships between a range of selection methods,
including interviews, and performance at a dental school in Sweden. Dental students
(depending on method, n = 74 to 191) were rated by trained interviewers who did not have
access to any additional candidate information. Interview scores were negatively correlated
with the proportion of courses failed (r = -0.25, p<0.05), but did not predict the proportion of
courses failed over and above spatial ability tests. Interview scores were not related to
results on a pre-clinical course in operative dentistry or to course drop-out/breaks in
study/repetition of course work. However, interview scores were positively related to
interpersonal competence in meetings with their supervisor (r = 0.31, p<0.05) and
professionalism in patient interaction (r = 0.30, p<0.05), as rated by clinical supervisors and
tutors during the course. Regression analyses found that all possible combinations of
predictor variables failed to account for significant levels of incremental variance in social
competence and empathy over and above a single predictor. These results suggest that
interview scores are related to course failure and ratings of social competence and empathy
in dental school, but that they may not predict incremental variance, over and above other
admissions tools (ability tests, etc). However, these predictors were not actually used for
selection, and students completing tests and interviews may not have taken them as
seriously as if they had real consequences.

Brothers and Wetherholt (2007) examined the relationships between selection criteria for 26
surgical residents and subsequent performance at a US medical school. Personal
characteristics scored at interview (e.g. motivation, professional integrity) were more strongly
related to clinical performance (with correlations ranging from r = 0.21 with professionalism,
to 0.46 with system-based learning) than were exam scores and GPA, which were
negatively related to clinical performance. Frequency of residents being identified as a

0 c a dosceo n ¢ was aléo negatively related to personal characteristics (r = -0.55).
However, personal characteristics demonstrated no relationship with ABSITE scores and a
weak negative relationship with ABS QE scores. This study indicated that non-cognitive
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personal characteristics assessed at interview correlated with clinical performance, although
relationships may be inflated as the surgical faculty provided both interview scores and
clinical performance scores.

Poole et al. (2007) examined the relationships between predictors, including scores on a
carefully constructed competency-based structured interview, and the clinical and academic
performance of dental students in Canada (n = 373). Two trained interviewers rated
candidates on seven competencies, with inter-rater reliability of 0.67, although the same
interview protocol has previously demonstrated higher inter-rater reliability (0.81).
Correlational analyses indicated that the structured interview was significantly positively
related to 3" and 4™ year clinical performance (r = 0.18, p<0.05; and 0.25, p<0.001,
respectively), but not to other performance measures. When the correlations are corrected
for range restriction and unreliability they rise to j} = 0.31 for 3" year and } = 0.44 for 4" year
clinical performance. Interview scores also correlated with openness to experience (r = 0.19,
p<0.001) and extraversion (r = 0.26, p<0.001), suggesting that candidates who are
intellectually curious and gregarious tend to receive higher interview scores. This study
suggests that clinical performance in dentistry is more closely related to structured interview
scores, whereas academic performance in the early years of dental school is more
associated with cognitive ability test scores.

Harasym et al. (1996) assessed the inter-interviewer reliability and validity ofi nt er vi ewer s 6
judgements of non-cognitive traits in medical school applicants (using simulated actor-
candidates). Interviewers (n = 25; some experienced, some novice) conducted unstructured
interviews with both real (n = 155) and simulated candidates (SC, n = 6), although
interviewers were blind to which candidates were real vs. simulated. SCs portrayed poor,
average and good candidates. Findings showed that interviewers were accurate (correctly
rated SC performance) in 56% (20/36) of interviews. Good candidates were identified in 67%
(8/12) of interviews, average candidates in 41% (5/12) and poor candidates in 58% (7/12). In
the inaccurate ratings, incorrectly rated 6 g o 8Gk @vere rated as average but never poor.
But 6 p o aamdidates were rated as both average and poor. Average SCs tended to be rated
incorrectly as poor. Experienced interviewers were significantly more accurate (correctly
rated 70% of SC interviews) than novice interviewers (correctly rated 31% of SC interviews).
The study suggested that unstructured interviews lack validity and that it is important to use
experienced interviewers.

Hayden et al. (2005) examined potential predictors of performance in an emergency
medicine residency programme. Resident (n = 54) application data, including average
interview scores, were submitted to regression analyses to predict faculty-rated performance
at graduation (overall, clinical, and academic). Interview scores failed to predict success in
the programme, although no details were given relating to the format and structure of the
interview. Medical school attendedand6 di st i a c t(egvieidg a champion athlete or
officer of a national organisation) predicted overall performance, and d e a feties of
recommendation predicted overall success in some analyses.

Coallins et al. (1995) studied the selection process at a medical school in New Zealand and
examined scores on interviews, a group exercise, a school report from the principal, and
national exam scores. Candidates (n = 79) were interviewed twice i each time by a panel of
two trained interviewers using a structured protocol. Each panel member independently
rated the candidate on seven non-cognitive attributes (e.g. communication, maturity). The
group exercise and school report also assessed non-cognitive attributes. These three
measures of non-cognitive attributes (interview, group exercise, and school report) were
fairly highly correlated with each other (ranging from r = 0.43 to 0.62, p<0.0001), and were
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not correlated with a national exam score. This provides some evidence that the non-
cognitive assessments measure similar attributes (convergent validity) which are not related
to an academic test score (divergent validity).

Metro et al. (2005) examined the relationships between application data, including interview
scores, and performance after the first and second years of an anaesthesiology residency
programme in the USA (n = 18). Few details are given on the format or structure of the
interview, but applicants are assessed by residents and faculty (in 4-5 individual interviews).
Interviewers rate applicants on several attributes (e.g. personality, intellect), and also rate
their credentials (e.g. test scores, letters of reference) to inform the selection committee
score. No significant correlations were found between the selection committee score and
any of the performance indicators used during the residency, including faculty year-end
evaluations and national percentile ranking on the In-Training Examination (ITE). Although
the relationship between interview score and performance is not isolated in this study, the
selection system of which the interview is a part failed to demonstrate any relationship with
performance.

Hall et al. (1992) investigated the nature of the relationship between admission interview
scores and d e a nefies ratings with students entering a UK medical school (n = 62).
Interview scores were based on both academic and non-academic criteria. Results showed
a significant correlation between admission interview scores and d e a nefies rating (rs= .33,
p =.001). The authors recommend the use of interviews as a way to identify applicants most
likely to be strong, competitive performers (according to the D e a riefte) in residencies four
years later.

Patrick et al. (2001) assessed the reliability and validity of a new structured interview for
admission to a US medical school residency programme. In pairs, trained faculty
interviewers (n = 73) interviewed 490 applicants to medical school. The predictive validity of
the structured interview was tested alongside traditional admissions measures (GPA,
Medical College Admissions Test [MCAT] scores, and an in-house evaluation form designed
to assess non-cognitive attributes) to predict admission status (accept/reject/wait-list). Using
regression analysis, the three traditional measures predicted 16% of the variance in
admission status (p<0.001). The structured interview predicted an additional 20% of the
variance in admission status (p<0.001), over and above that predicted by traditional
measures. However, this study assessed admission status, not actual performance. The
authors also examined the relationships between the predictors, but found low or no
correlation between the traditional measures and the structured interview, suggesting that
they measure different qualities. Interestingly, there were no correlations between interview
scores and the in-house evaluation, despite both measuring non-cognitive attributes.

Tran and Blackman (2006) investigated the validity of one on one interviews and group

interviews for predicting academic potential (as measured by a cognitive ability test) in 91
undergraduate students in the US. Participants were randomly assigned to take part in a one

on one interview (10 minutes) or a group interview (30 minutes). In the group interview,

everyone responded to a question from all three interviewers. Results showed that

interviewers in the one on one format were significantly better at predictingthea pp |l i cant 6 s
academic potential. In the group interview the order in which the applicants were asked to

respond had a significant effect on the quality of their responses. The authors concluded that

one on one interview format produces significantly more accurate and valid predictions of a
candidates academic potential than would the group interview format.
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Coates (2008) carried out a study to assess the criterion validity of Graduate Australian
Medical School Admission Test (GAMSAT) to predict performance in medical school (over
and above GPA and interview scores). The study looked at the relationship between
GAMSAT and concurrent GPA and interview measures, and which combination of GAMSAT,
GPA and interview measures best predicted Year 1 performance. Results showed that
interviews do not help to predict performance over and above GAMSAT and GPA. There is
some evidence for divergent relationships between GAMSAT and GPA/interview scores,
suggesting they measure different things, but these relationships were mixed and varied
across institutions. The study suggested that in some cases, interviews reduced the
predictive validity of the combination of selection methods. Interviews lowered the predictive
power of the model for some institutions, but raised it for others. It was difficult to separate
these differences without information on the interviews (e.g. whether they were structured or
unstructured).

Spina et al. (2000) assessed the relative importance of different selection factors when
evaluating an application for entry to oral and maxillofacial surgery (OMFS) residency.
Questionnaires were returned by 71 residency programmes (75.5% response rate), and all
programmes indicated that they used selection interviews. The personality and appearance
of characteristics that are observed in an interview and rated as important include being
energetic, confident, honest, organised, and verbally fluent (rated as 6 p o s bytat least 6
90% of respondents). Being aggressive and anxious were rated as negative factors by 26%
and 32% of respondents, respectively. However, the study is that it presents opinions of
unspecified respondents in the programme, and no data on whether the factors believed to
be important have any validity in predicting actual performance.

Thordarson et al. (2007) compared the initial ranking of incoming residents (n = 46) in an
orthopaedic surgical residency programme in the USA to their performance ranking at
graduation. Initial ranks were based on an interview and considerationofana pp | i filmnt 6 s
Correlations between initial ranking and ranking at graduation (according to 4 different
faculty members) varied from Spearman correlation coefficient = 0.19 (ns) to 0.37 (p = 0.01).
However, initial rank was significantly related to 4™-year Orthopaedic-In-Training
Examination (OITE) scores (0.34, p = 0.02) and American Board of Surgery (ABOS) Part 1
exam scores (0.36, p = 0.01). This suggests that interview scores, when considered
alongside application information, are related to exam performance; although the unique
contribution of interviews is unknown. In addition, the study questions the reliability of faculty
assessmentofr e s i dperfotméanse.

4.4 Discussion: Interview Validity

Research described in this review indicates that evidence for the validity of interviews is
somewhat mixed, with examples of good predictive validity as well as articles failing to find
any relationship between interview scores and later performance. This variability may be due
to the range of different interview formats and scoring methods used, which have been found
to affect validity (Campion et al., 1997). Frequently, details about the interview are sparse,
making categorisation (e.g. structured, semi-structured, unstructured) and comparisons
difficult, although in general structured interviews typically offer higher validity than
unstructured interviews.

Structured competency-based interview (CBI) scores have been found to predict a large
amount of incremental variance in residency performance four years later, over and above
traditional (presumably unstructured) interviews (Altmaier et al., 1992). Traditional interviews
predicted only 2-4% of different performance measures, whereas adding CBI scores

14



AppendiK Newcastle Literature Review

increased the explained variance to between 18-26% (depending on the performance
measure). In addition, parts of the traditional interview negatively predicted performance
(high scores in the interview predicted poor performance), whereas parts of the CBI
positively predicted performance (high scores in the interview predicted high performance).
Positive correlations have been reported between structured interview scores and clinical
performance as a resident, (r = 0.60; Olawaiye, 2006) and clinical performance in dental
school (&= 0.31-0.44, corrected for unreliability and range restriction; Poole et al., 2007).
Personal characteristics assessed at interview have been found to relate positively to clinical
performance of surgical residents (r = 0.21-0.46) and negatively related to whether they are
identified asa 6 ¢ a dosceo n c € £ 40.65), but are not related to exam performance
(Brothers & Wetherholt, 2007). However, these latter correlations may be inflated as the
same faculty provided ratings both at interview and for performance evaluation. One study
also suggested that one-to-one interviews have greater validity than group interviews (Tran
& Blackman, 2006).

Other studies have not found relationships between interview scores and performance.
Basco (2000) found no significant correlation between interview scores and third year OSCE
performance in medical school, although the interview was not structured. Hayden et al.
(2005) found that interview scores failed to predict performance in an emergency medicine
residency programme, and Metro et al. (2005) found no relationship between a selection
score (based on interviews as well as other selection methods) and residency performance,
although neither study described the interview format.

Further studies have found mixed results, with interviews predicting some elements of
performance, but not others, or demonstrating variability across institutions. Coates (2008)
reported that interview scores could either increase or decrease the predictive validity of a
selection model using GPA and the Graduate Australian Medical School Admissions Test
(GAMSAT), depending on the institution. Heintze et al. (2004) found that interview scores
were negatively related to course failure (r = -0.25) and positively related to ratings of
interpersonal competence (r = 0.31) and empathy (r = 0.30) in dental school, but that they
did not predict these outcomes over and above other selection tools (e.g. spatial ability
tests). Interviews were also not related to results on an academic course or to course
breaks/drop-outs. However, Hoad-Reddick et al. (1999) found that dental students who
scored highly on interview ratings of leadership were less likely to fail the course, but other
attributes assessed at interview did not predict course performance. Basco et al. (2008)
reported significant but weak correlations (r = 0.13-0.15) between (presumably non-
structured) interview scores and performance on an OSCE in the final year of medical
school, but the small effect is of little practical value. In a meta-analytic review of the validity
of interviews in healthcare disciplines, Goho & Blackman (2006) reported r = 0.06 for the
prediction of academic performance, and r = 0.17 for the prediction of clinical performance,
but the low effect sizes indicate that interviews are of little or no practical value.

The inconsistencies in the results relating to interview validity indicate there is a need for
additional research to establish the predictive validity of structured interviews for foundation
year performance. Research in other fields indicates that interviews can predict job
performance, but they need to be structured as well as carefully developed and conducted
(Campion et al., 1997).

In occupational psychology, several meta-analyses have demonstrated the validity of
interviews and the importance of structure. Wiesner and Cronshaw (1988) reported a validity
of .47, corrected for criterion unreliability and range restriction in the predictor, but they found
superior validity for structured interviews (.62 versus .31) when examined separately.
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McDaniel et al. (1994) reported an overall corrected validity of .37, but again found higher
validity for structured versus unstructured interviews (.44 and .33, respectively). However,
Huffcutt and Arthur (1994) found there was a point of diminishing returns in adding structure
to interviews. In a meta-analysis, they identified four levels of structure relating to question
standardization: Level 1 was wholly unstructured, with an absence of formal constraints;
Level 2 was characterised by minimal constraints, typically limited to standardisation of the
topics covered in the interview; Level 3 involved the pre-specification of questions, but
interviewers were free to choose between alternative questions and probe candidates with
follow-up questions; Level 4 was complete standardisation, with identical questions and
sequencing, and no probing or deviations. They reported predictive validity estimates for
supervisory performance ratings, corrected for unreliability and range restriction, of .20 for
Level 1, .35 for Level 2, .56 for Level 3, and .57 for Level 4. It is clear that increasing the
standardisation of questions tends to enhance the predictive validity of the interview.
However, the trend asymptotes at Level 3, which is suggestive of a ceiling effect for
standardisation. This implies that increasing the standardisation beyond Level 3 yields no
demonstrable benefit for predictive validity. However, they did detect more variance in
validities at higher levels of structure, which may indicate the presence of other potential
moderators of this effect. For example, the degree of interviewer training may be important,
with highly trained interviewers compensating for less standardisation of questions. Huffcutt
and Ar t hresuls are also important as both interviewers and interviewees tend to rate
interviews more favourably that, whilst fair, are not overly rigid (Dipboye, 1994; Hysong &
Dipboye, 1999).

4.5 Studies investigating user reactions to interviews

Milne et al. (2001) surveyed 53 current interns (87% response rate) in an internal medicine
programme in the USA regarding their perceptions of interviews in the selection process.
Interns reported that the most important goals for the faculty interview were: to learn about
the programme, to sell themselves, to assess faculty satisfaction with the institution, and to
determine their own interest in the programme. A large majority (86%) agreed that the
faculty interview was a necessary part of the interview day and most (65%) felt it had
impacted their ranking at selection. When asked to rate the acceptability of alternative
interview models, the majority felt it would be unacceptable to have either: no faculty
interview (93%), one faculty interview at 60 minutes (61%), or two resident interviews at 30
minutes each (59%). The most acceptable model (89%) was two faculty interviews at 30
minutes each, although the majority agreed that it would be acceptable to have two faculty
and one resident interview at 20 minutes each (67%) or one faculty and one resident
interview at 30 minutes each (62%). This study provides evidence that candidates see the
interview (particularly with faculty) as an important part of the selection process and
assesses the acceptability of different combinations of interviewers and interview durations
fromac andi dergpectve.

Thordarson et al. (2007) investigated the perceived importance of different selection criteria
according to faculty interviewers (see 6 s t uinvesggating the reliability ofint er vi e ws 6
section for details). The 4 interviewers generally agreed on the rank order of importance of
different selection criteria in their decision-making. Interviews were ranked 4" after medical
school grades and/or Alpha Omega Alpha status, letters of recommendation and rotation
evaluations, and United States Medical Licensing Examination (USMLE) Part 1 scores; and
before medical school attended, personal statement, research experience, other activities,

and gender/ethnicity.
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Courneya et al. (2005) compared structured panel interviews with unstructured individual
interviews for the selection of medical school students (see 6 s t uinvéstgating the
reliability ofi n t e r sectiervias details). Following the interviews, candidates reported that
the structured panel interviews put them at ease, allowed them to express themselves and
enabled them to leave an accurate impression of themselves, compared to the unstructured
interviews. Interviewers in the panel (including clinicians, academics, and members of the
community) reported that they were able to create a comfortable climate for the candidate,
there were sufficient numbers of interviewers, and that the diversity in the panel was
beneficial. No comparable results were available from interviewers in the unstructured group.

Spafford and Beal (1999) surveyed 109 applicants (69.4% response rate) to an optometry
programme at a Canadian hospital following an admissions interview, and compared male
and female responses. They asked applicants to rate the purpose(s) of an ideal interview
and their perceptions of the actual purpose(s) of the interview for the optometry programme.
There were no significant group differences between men and w 0 me mexpeactations of the
ideal interview or between their perceptions of the programme interview. Both men and
women reported that the programme interview was less geared towards addressing public
relations and verifying information than an ideal interview should be. Furthermore, women
felt that the purpose of the programme interview was less focused on recruitment and
gathering information than an ideal interview should be. This study indicated that there is a
disparity between actual and ideal interview purpose, as perceived by applicants, with a
greater disparity for female applicants.

Tran and Blackman (2006) investigated the validity of, and user reactions to, one on one
interviews and group interviews for predicting academic potential (see section on studies
investigating validity for details). Students (n = 78) were asked to report their perceptions of
fairness. Interviewees reported negative perceptions of the fairness and appropriateness of
the group interview method. However, the study is not based on medical selection
interviews.

Chapman et al. (2003) compared interviewee reactions to three types of interview: face-to-
face, telephone, and video. Interviewees (n = 802, 86% response rate) were Canadian
university students using the campus recruitment centre, which was used by employers to fill
positions. Interviewees did not know what type of interview they would receive, minimising
self-selection to a particular type of interview. Post-interview questionnaires indicated that
face-to-face interviews were perceived as fairer than telephone (1(694) = 8.44, p<0.01, d =
0.83) and videoconference (1(648) = 6.65, p<0.01, d = 0.77) interviews, but there was no
difference between telephone and videoconference interviews. Also, after controlling for pre-
interview intentions, face-to-face interviews resulted in significantly higher post-interview job
acceptance intentions than telephone interviews (t(706) = 2.02, p = 0.04, d = 15). These
results suggest that, although there are potential cost-savings of using technology-mediated
interviews, applicants may have more negative reactions to them when compared to face-to-
face interviews.

Westwood et al. (2008) explored candidate reactions to a selection process, including a
structured interview, for selection of cardiology specialty trainees at the London Deanery.
Interviews involved three panels and candidates were asked the same initial stem questions,
which were followed up with 6 p r @uestiébns. Candidates (n = 94, 80% response rate) were
sent a questionnaire after the interview but before selection results were announced. In
general, candidates reported favourable reactions to the structured interview: they were
satisfied with the process and felt it was objective, believed the panel composition and
interview duration were appropriate, were asked relevant questions, and could express their
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individuality. Candidates also reported that it would not be helpful to require a short
presentation (either on a predetermined or self-selected topic) as part of the interview. These
results indicate that candidate reactions to a structured interview were generally positive.

4.6 Panel composition

Milne et al. (2001) investigated the effect of replacing faculty members with residents in the
selection process for a US internal medicine residency programme. Specifically, they
compared faculty and resident ratings of paper applications and interviews, and the effect of
varying the composition of the interview panel (2 faculty, n = 93; 1 faculty + 1 resident, n =
89; 2 faculty + 1 resident, n = 85), compared to the 6 ¢ o nformad ihtérview process (two
separate interviews with faculty). Scores assigned by both faculty and residents correlated
highly with the formal interview score (r = 0.72 and 0.65, respectively). Varying the panel
composition had no significant effect on applicant rank, but results suggested that residents
were not as good as faculty at evaluating paper applications and they were consistently
more lenient than faculty.

4.7 Influence of interviews

Nowacek et al. (1996) aimed to determine whether medical school admission interviewers
change their evaluations and impressions of applicants as a direct result of the interview.
Applicants to a US medical school (n = 419) were interviewed by members of the admission
committee in two 30-minute sessions. Before the interview, interviewers reviewed and rated
thea p p | i tolden. Aftersthe interview the applicant was rated again. Results showed that
most ofthea p p | i ratngstwérs significantly changed by the interview (change of up to
0.34 on a 5-point scale, p<0.01). Stepwise multiple-regression showed that the
communication and interpersonal skills ratings contributed most to predicting the overall
impression both before and after the interview. There were significant differences in before
and after-interview ratings on Overall Impression for those accepted for admission, put on
the alternate list and rejected. The Overall Impression rating of the accepted group
increased an average of .21 points (p<0.01) and the alternate-list groups by .06 (ns), whilst
the rating of the rejected group decreased by .25 (p<0.01). The changes (albeit not large)
between pre and post-interview ratings of medical school applicants suggest that the
interview does influence the selection of individuals for medical school.

Elam et al. (2002) explored the relationship between committee me mb ehbackground
characteristics and their propensities to change votes in a context that allowed for
deliberation about applicants to medical school. Committee members (n = 18) at a US
medical school varied in their backgrounds (faculty, student, administrator/community
member) and years of committee service (<5 years or >5 years). Results indicated that
negative vote changes occurred equally among the 3 categories of background (F..s) = .03,
p = .97). However students were more likely than faculty members and
administrators/community members to change in a positive direction, and faculty members
were more likely than administrative/community members to change in a positive direction
(F25) = 20.08, p = .0001). More experienced committee members with 5 years or more of
service, were also significantly more likely to change votes in a positive direction
(mean=8.5%) than were less experienced committee members (mean=5.3%) (F(1.25) =
11.22, p =.002), but equally likely to change votes in a negative direction (experience high
mean = 10.5%, experience low mean=9.4% (g.2s) = 0.43, p = .52
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Galazka et al. (1994) surveyed residency directors of U. S. family practice programmes (N =

282, 78% response rate) on how they recruit and select residents. Results indicated that the

most important factor in the selection of candidates was interviews (51%), followed by
candidatesOperformances on clinical rotations (36%). The D e a riedtes, personal letters,

medical school transcripts and reference letters were all rated most important in selecting

first year residents, but by less than 8% of the directors. In conclusion, residencyd i r ect or s 6
selection decisions were highly influenced by c a n d i derformandes in interviews and on

clinical rotations.

4.8 Introduction of bias in interviews
4.8.1 Gender

Frantsve et al. (2003) examined the effects of gender and personality traits on selection for
an oral maxillofacial surgery residency programme in the US (n = 47). Personality was
assessed by a standardised self-report personality measure (Adjective Check List, ACL) and
by interviewers on five personality traits (e.g. assertiveness, friendliness) in 3 x 20-30-minute
interviews. There were no significant correlations between the ACL and applicant ranking,
butallofthei nt e r v fra# natengs @vexe significantly related to applicant rank, ranging
from r = -0.33 for stress tolerance and for confidence, to -0.52 for assertiveness (all p<0.05).
Successfully matched applicants were rated by faculty as being more assertive, and were
more likely to elicit sympathy and emotional support from others according to the ACL. A
gender difference was detectedini n t e r v rategs:efamald applicants were perceived to
be less able to cope with stress effectively than male applicants (F(1,44) = 9.49, p = 0.004),
despite there being no evidence of stress management difficulties in female applicants
compared to the general population. This study suggests that interview scores may be
somewhat affected by gender, although this may be specific to the specialty.

4.8.2 Prior knowledge of academic scores

Shaw et al. (1995) assessed the relative contribution of Medical College Admissions Test
(MCAT) and Grade Point Average (GPA) scores in predicting unstructured interview scores
when interviewers were aware versus unaware of test scores. The effects of race and
gender were also investigated. Interviewers rated 226 US medical school applicants with
access to their MCAT and GPA scores, and a further 245 applicants without access to their
MCAT and GPA scores. Regression results showed that GPA was the strongest predictor of
non-cognitive trait ratings (NTR) in both cases, although it accounted for considerably less
variance in NTR when interviewers did not have access to academic scores (15.7%
vs.7.3%). Male and female interviewers rated female applicants higher than male applicants
on NTR, and there was evidence of a race bias in favour of African-Americans (AA), such
that AA applicants were rated higher on NTR than non-AA applicants, possibly as a result of
affirmative action policies at the university. The study suggests that interviewers should be
blind to academic information.

Smilen et al. (2001) investigated the influence of advance knowledge of board scores

(United States Medical Licensing Examination, USMLE, Part 1 scores)oni nt er vi ewer s 0
assessments of residency applicants (n = 152) in a US obstetrics and gynaecology

programme. Results found no difference in overall mean interview scores when interviewers

had access to USMLE scores and when they did not. When interviewers had access to

USMLE scores, they were significantly correlated with interview scores (r =0.64, p<.0001),

but there was a slightly negative correlation between USMLE and interview scores (r = -
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0.06) when interviewers were unaware of them. This bias was evident among all levels of
seniority of examiners, although it was more apparent among the junior members of the
faculty. These results suggest that the availability of markers of academic achievement (e.g.
USMLE board scores) to interviewers may bias the evaluation of the interview, and may
increase the likelihood ofa 6 h eelfdf.e ct 0

Miles et al. (2001) investigated the effects of blinding interviewers to application file data for
132 candidates for a surgical residency programmes at two sites in the US. Each candidate
was interviewed twice T one interviewer was blind to application data and the other had
access to the file. Results showed a significant difference between mean blinded and
unblinded interview ratings at one site (mean + SD:23.0 + 17.7 versus 32.6 + 23.1), but not
at the other (17.9 + 20.5 versus 14.3 + 9.1). Interview ratings correlated significantly with
USMLE scores at one site, but in opposite directions for blinded (r=0.32, p = 0.003) versus
unblended interviews (r = -0.32, p = 0.003). These correlations were not found to be the
same at site 2. These results suggest that assessment of residency candidates by surgical
faculty may be influenced significantly by the provision of application data to interviewers
before the interview, although there are differences across programmes.

4.9 Discussion: Implementation and User Reaction

Interviews have generally been perceived positively by both interviewees and interviewers.
The main perception reported by interviewers and interviewees was that interviews were an
important and necessary part of the selection process. Courneya et al. (2005) compared
structured with unstructured interviews, and reported that structured interviews put
interviewees at ease and allowed them to express themselves more than unstructured
interviews. These findings were also reflected in the interviewer perceptions. Westwood et
al. (2008) only looked at structured interviews and found that they were perceived positively
and obijectively. In addition, two studies examined perceptions of fairness and interview type:
face-to-face interviewers were seen as fairer than telephone and videoconference
interviews, and individual interviews are seen as fairer than group interviews. However they
are more costly for both interviewees and the employing organisation.

Several studies discussed the introduction of bias in the interview method. However it was
often unclear whether the studies looked at structured or semi structured interviews and they
were often specific to one site or one specialty. One study reported that interview scores
could be affected by gender bias. Another bias that could be introduced into interviews was
prior knowledge of academic scores which could create a 6 h aelf d endntefview scores. It
was also found that interviews influenced decisions and rankings made in the selection
process.

4.10 Conclusion

Interviews can be moderately reliable and valid predictors of performance, but there is
considerable variation in reported results. Structured interviews are mare reliable than
unstructured interviews. Validity evidence is mixed, ranging from studies finding no
relationship (or even a negative relationship) between interview scores and performance, to
studies demonstrating good incremental predictive validity. This variation may be due to
methodological differences in the studies: theterm 6 i n t edescribes\a éange of different
formats, which are often not described, but that may affect both reliability and validity. Non-
medical studies provide evidence in support of structured interviews, and indicate that
adding structure improves predictive validity, although complete standardisation of the
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interview process adds little additional predictive validity and may be disliked by users. The
increased reliability and validity associated with structured interviews also offer a greater
degree of legal defensibility than unstructured interviews.

User reactions to interviews were generally positive. Interviews were regarded as a
necessary part of the selection process and they were given considerable weight by
programme directors. Candidates have reported that structured interviews put them at ease
and allowed them to express themselves more than unstructured interviews, and
interviewers have also responded positively to structured interviews, indicating that they
were able to create a comfortable climate for the candidate. Candidates have also reported
that they regard structured interviews as objective assessments. However, interviews are a
costly and resource-intensive selection procedure, both for the employing institution and the
candidates.

Gender bias may affect interview scores, and prior knowledge of academic credentials may
create a 6 h adffext@hat influences interview scores. Unstructured interviews are typically
more prone to biases.

There is a need for additional research on interviews with respect to their reliability and
validity for the Foundation Programme, including across institutions. If used, interviews
should be structured, conducted by trained interviewers, and based on a thorough job
analysis to identify key competencies required for successful performance as a doctor.
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5. Multiple Mini Interviews (MMIs)

Multiple mini interviews (MMIs) were first developed by Kevin Eva and his colleagues in
Canada in an attempt to address context specificity problems and biases associated with
traditional interviews. They argued thatac a n d i derformdnse in a single interview may
not demonstrate their true abilities and may be particularly susceptible to biases (e.g.
similarity of background between interviewer and candidate), but a more accurate
assessment is possible if multiple samples of performance across contexts are obtained.

Eva et al. (2004a) described MMIs as a 6 mu | sampd approach to the personali nt er vi e wb
(p-314) and demonstrated how MMlIs could be used as a reliable, flexible and feasible
admissions tool. Based on an objective structured clinical examination (OSCE)-like model,
MMIs are composed of a series of stations, each with its own interviewer, and candidates
are rated on salient competencies or qualities at each station. However, unlike an OSCE,
MMIs are typically subjective and non-clinical. The use of multiple stations minimises the
problem of context specificity and the use of multiple interviewers dilutes the impact of
interviewer effects (e.g. leniency, similarity of background between interviewer and
candidate) onac a n d i dceote.eStations can be adapted to assess a range of skills and
competencies, which may be cognitive (e.g. critical thinking) and/or non-cognitive (e.g.
empathy), and may involve the interviewer acting as an observer or asking questions and
interacting with the candidate. For example, to assess communication skills, the interviewer
may observe the candidate talking with a simulated 6 p a t ane to tis8ess ethical decision-
making, the candidate may be asked to discuss issues relatihngtoad oct or 6 s
recommendation of homeopathic remedies to his patients, despite a lack of evidence for
their effectiveness. Stations can be designed such that the tasks/questions assume no
clinical knowledge, and some stations can also include standard interview questions (e.g.
Why do you think you will be a good doctor?). Given the range of different tasks and
guestions that can be used to assess a competency in MMI, Eva et al. (2004a) suggest that
candidates will be less able to rehearse responses than for a traditional interview where they
may be asked a well-known question (e.g. tell me about a time that you solved a difficult
problem). Critically, the MMI typically requires candidates to actually demonstrate a
competency, rather when describe an occasion that they demonstrated a competency.

5.1 Studies investigating the reliability of MMIs

Eva et al. (2004a) discussed the biases and variable levels of reliability reported in studies
on traditional admissions interviews, and described MMIs as a new selection method aimed
at minimising such biases and the problem of context specificity. They conducted two
studies: a pilot to test the MMI with 18 graduate students at McMaster medical school in
Canada, and a larger-scale study (n=117) to evaluate the use of MMIs in the selection of
medical students at the same school. In the pilot study, candidates rotated through six MMI
stations, each lasting 8 minutes, and were rated by two interviewers at each station. In the
main study, medical school applicants rotated through ten MMI stations, each lasting 8
minutes, with one interviewer per station. In both studies, candidates were rated on their
communication skills, strength of arguments, suitability for the health sciences, and overall
performance using a standardised evaluation form with 7-point scales. The overall test
generalisability (i.e. G-coefficient the reliability of the average of the 12 ratings, one from
each interviewer) was 0.81 for the pilot, and 0.65 for the main study. In the main study, the
variance attributable to the candidate-station interaction was five times greater than that
assigned to the candidates themselves. The MMI score did not correlate highly with any
other admissions tools used at McMaster (personal interview, r=0.19; simulated tutorial,
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r=0.32; undergraduate grade, r=-0.23 and autobiographical sketch, r=0.17). Despite these
low correlations, those who were admitted to the medical school received significantly higher
scores on the MMI (mean=5.30/7) than those who were not (mean=4.83/7), even though
MMI scores were not available to the admissions committee. In addition, post-MMI surveys
provided positive feedback on the process from both interviewers and candidates, and the
authors suggest that MMIs may be more cost-effective than traditional interviews.

Goodyear et al. (2007) assessed the reliability of MMIs for the selection of candidates for
paediatric Senior House Officer (SHO) posts in the West Midlands Deanery (UK speciality
training). Candidates (n=123) rotated through three MMIs (5 minutes each) and were rated
independently by two trained and experienced interviewers at each station. MMI stations
were question-based, rather than observation-based, and candidates were asked the same
three standardised questions which explored competencies validated for paediatric training
(insight and reflection, communication skills, clinical knowledge). Inter-interviewer reliability
was good across all six stations. ( Cr o n badpbakr.@4s .84). There was good correlation
between stations (G coefficient=.80 for 3 stations and 2 raters). Using Decision studies and
generalisability theory, the authors theoretically varied the number of interviewers per station
(from 1 to 3), and the number of stations in the MMI (from 3 to 8). G-coefficients ranged from
0.71 (3 MMIs and 1 rater) to 0.93 (8 MMIs and 3 raters).

Donnon and Paolucci (2008) developed three medical judgement vignettes, similar in design
to MMs, in which applicants discussed scenarios and were asked questions relating to
ethical dilemmas (moral), relationships with patients and their families (altruistic), and
collaboration and clarification with staff and colleagues (dutifulness). First year medical
students (n=29) at the University of Calgary in Canada were scored independently by two
interviewers at each station using structured/anchored rubric based on K 0 h | b theory 6fs
moral development, which assessed the logic of their reasoning. The mean inter-rater
reliability coefficient between the two independent judges was Kappa=0.95 across the three
stations. Correlations between scores on pairs of vignettes ranged from r = 0.22 to 0.49. The
generalisability coefficient for 2 judges and 3 stations was 0.70. Using generalisability theory,
the authors predicted the effects of varying the number of raters and stations. They found
that increasing the number of raters from 2 to 3 did not improve reliability, but increasing the
number of stations did: with 4 stations and 2 raters the generalisability coefficient would be
0.75, and with 6 stations and only 1 rater the generalisability coefficient would be 0.81. The
authors concluded that the medical judgement vignettes offered a reliable method to assess
non-cognitive attributes, and that reliability could be enhanced by including more stations,
but not by using more raters (possibly because the structured interview process and scoring
rubric resulted in high inter-rater reliability already). However, the study was somewhat
limited by its small sample size and use of volunteer participants who had already been
selected into medical school.

Lemay et al. (2007) investigated whether MMIs could reliably measure and distinguish non-
cognitive attributes, and differentiate between accepted and wait-listed candidates.
Applicants to the University of Calgary Medical School in Canada (n = 281) rotated through
ten 8 minute stations and were rated by one interviewer per station. Nine stations required
candidates to discuss scenarios, and each was designed to measure a distinct non-cognitive
attribute. At each station, candidates were rated on 5 criteria using a 10-pt scale. Reliability
analyses indicated that internal consistency reliability for each station was high( Cr onbach 6 s
alpha=.97 to .98), indicating high item cohesiveness among the subscales at each station.
To assess whether stations measured single or multiple constructs, the correlations between
total scores at different stations were examined, and an exploratory factor analysis (EFA)
was conducted on the data. Correlations between different station scores ranged from .04 to
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.36, most were low but there were significant positive correlations. However, EFA resulted in
a 10-factor solution (each station formed one factor) accounting for 91.9% of the variance.
This suggests that the MMI measured multiple distinct constructs, although the data cannot
demonstrate that the intended attributes were captured at each station. The results also
suggested that MMIs could differentiate between accepted and wait-listed candidates, as
there were significant differences in mean scores between accepted and wait-listed
candidates for each station. No significant differences were detected between accepted and
wait-listed candidates with respect to gender or age, suggesting that the MMIs were fair and
would be legally defensible (although more detailed analyses would be required to establish
this).

Roberts et al. (2008) conducted a prospective study to establish whether interviewers can
make reliable decisions about applicants when selecting candidates for entry to a graduate-
entry medical programme using a pre-professionalism framework and the MMI format. The
sample consisted of applicants for a graduate entry PBL programme in Sydney, Australia (n
= 485 applicants) and interviewers (n = 155). Data was from a high stakes admissions
process and content validity was assured through using a framework based on international
criteria for sampling expected behaviours of entry-level students. Results showed that the
reliability for an eight question MMI was 0.7. To achieve reliability scores of 0.8 a 14
guestion MMI would be required. For one MMI question and one interviewer 22% of the
variance between scores reflected candidate to candidate variation. The remaining 78%
would reflect unwanted factors for example, interviewer stringency and interviewer question
taste. Interviewer stringency and question taste could not be separated out. MMIs were
found to be a moderately reliable form of assessment. A high source of error relates to
aspects of interviewer subjectivity which suggests that interviewer training would be
beneficial as the interviewers only received a one hour workshop and written material.
Findings also suggest that higher numbers of questions asked in the MMI are important for
enhancing reliability.

A study by Ziv et al. (2008) aimed to devise a simulation-based assessment centre for the
evaluation of personal and interpersonal qualities of medical graduates. The study was
carried out at the Sackler School of Medicine at Tel Aviv University, Israel. Participants
included 283 applicants to the medical school in 2004 and 280 applicants in 2005. A survey
was conducted among senior medial professionals to identify the personality and
behavioural characteristics required of medical students and doctors. Thirty professional
actors were used to role-play as simulated patients. Workshops were run to standardise
scenarios and 150 doctors were recruited as raters for the tests which were carried out over
three days. Each candidate had two six hour sessions with 96 students being tested each
day.Ca n d i dgadlitiesswére scored by faculty and the simulated patients using a
structured assessment focused on the personal qualities listed above. Results showed that
inter-rater reliability was moderate (0.62-0.77). Test-retest (after one year) was found to be
moderate to high (0.7). There was no correlation between MMI stations and the cognitive
test score (r = 0.02), indicating that they are measuring different qualities, and providing
some evidence for the discriminant validity of the MMI. In addition, MMI stations, which were
purported to measure non-cognitive attributes, were significantly correlated with other
indicators of non-cognitive attributes (r =0.25t0 0.38). The 6 Se | eforMe d n c(MOR® 6
tool seems to be a reliable tool for measuring non-cognitive attributes in medical school
candidates, showing high content and face validity. The limitations of this study are that the
cost effectiveness of the MOR tool is a weakness, the study was conducted at a single site
and that there are no studies as yet on the prediction of future performance.

24



AppendiK Newcastle Literature Review

Eva et al. (2004c) carried out a study to assess the consistency of ratings assigned by health
sciences faculty members relative to community members during an MMI. The population
consisted of 198 candidates to an undergraduate MD programme in 2003 at McMaster
University, Canada who were invited to take part in an MMI for research purposes (n=54
participants); 36 examiners (n =18 health sciences faculty members, n = 18 community
members). A nine station MMI was created; three stations had two faculty examiners, three
had two examiners from community; three had one examiner from each group. Raters
completed a 4-item evaluation form for each candidate. Generalisability theory was used to
examine consistency of ratings provided within each of the three subgroups. A decision
study was used to determine the optimal combination of stations and raters. At the end of
the MMI all candidates and examiners were asked to complete questionnaires regarding
their perceptions of the process. Results showed the overall test reliability was .78 (the
reliability of the average of all 18 ratings). Generalisability was highest for the three stations
staffed by community members (.58), second highest for those staffed by two faculty
members (.46) and lowest for pairings of community member and faculty member (.31).
Each pairwise difference was statistically significant. The Decision study showed that
increasing the number of stations has a greater impact on the reliability of the interview than
increasing the number of raters within each interview. Candidates and examiners responded
positively to the MMI, for example, with regard to the adequacy and clarity of the instructions
prior to the MMI and each station and accuracy of portrayal of abilities by/of candidates. The
number of stations is a more important determinant of the overall reliability of the MMI than
the number of panellists in the interviews. The limitations of the study were that volunteers
and the participants were aware that the results would have no impact on admission process
and therefore their motivation may not be as high. This paper indicates that the MMI can be
a reliable evaluation instrument for medical school admissions and highlights the contribution
of the number of stations to overall reliability. Applicants vary from one interview to another,
so scores from one interview will be a poor predictor of performance in a second interview.
The study presents findings on the optimal balance between interviews and interviewers.

5.2  Summary of reliability of MMIs

Reliability studies suggest that the MMI is a reliable measure of non-cognitive attributes (e.g.
communication skills, empathy), and that reliability is enhanced with the inclusion of more
stations, but not necessarily the inclusion of more raters at each station. Reported
generalisability coefficients for MMIs included: 0.81 and 0.65 for a 6 x 8-minute station MMI
with 1 rater (Eva et al., 2004a); 0.80 for a 3 x 5-minute station MMI with 2 raters (Goodyear
et al., 2007); 0.7 for an 8 x 7-minute station MMI with 1 rater (Roberts et al., 2008); 0.70 for a
3 station MMI (total time=15-20 minutes) with 2 raters (Donnon & Paolucci, 2008); and 0.78
for a 9 x 8-minute station MMI with 2 raters (Eva et al., 2004c).

Several researchers also used generalisability theory to theoretically predict MMI reliability if
the number of raters or stations was varied. For example, using this approach,
generalisability coefficients have ranged from 0.71 for a 3 x 5-minute station MMI with 1 rater
to 0.93 for an 8 x 5-minute station MMI with 3 raters (Goodyear et al., 2007). Eva et al.
(2004c) found that reliability dropped to 0.45 for a 1 x 8-minute station MMI with 18 raters,
and rose to 0.81 for an 18 x 8-minute station with 1 rater. Donnon and Paolucci (2008)
reported generalisability coefficients from 0.44 for 1 station and 5 raters up to 0.81 for 6
stations and 1 rater. These studies have demonstrated that increasing the number of
stations has a greater impact on the reliability of the interview than increasing the number of
raters within each interview (Donnon & Paolucci, 2008; Eva et al., 2004c; Goodyear et al.,
2007). Other studies have found moderate inter-rater reliability (0.62-0.77) on role-play
stations with simulated patients (Ziv et al., 2008), and higher inter-rater reliability
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( Cr o n baphax®74-0.84) on question-based MMIs (Goodyear et al., 2008). Ziv et al.
(2008) also reported moderate/good test-retest reliability when the MMI was repeated after a
one year interval (r = 0.7).

5.3 Studies investigating the validity of MMIs

Several articles report correlations between MMI scores and performance outcomes, but few
report the results of regression analyses, etc, that may be used to assess the relative
contribution of selection methods to the prediction of performance outcomes. High
correlations between MMI scores and performance demonstrate there is a relationship
between the two, but do not control for the effect of other variables. If decisions were based
on correlational evidence, then two selection criteria may be adopted that both correlate
highly with performance, but one may not predict any incremental variance over the other.

Eva et al. (2004b) made the first attempt to assess the validity of the MMI by examining the
relationship between pre-clerkship performance (consists of OSCEs and a multiple choice
exam testing medical knowledge i the personal progress inventory, or PPI), the MMI and the
traditional admissions tools used by the undergraduate medical programme at McMaster
University, Canada. The performance of forty five applicants who had completed the MMI as
part of their application to join the medical school at McMaster University and their
performance on the traditional protocol was compared to the performance on pre-clerkship
evaluation exercises. The results showed that the MMI was the best (and only statistically
significant) predictor on the objective structured clinical examination (OSCE), with a
standardised coefficient (b) of 0.44 (p<.01). Grade Point Average (GPA) was found to be the
best predictor on multiple choice exams measuring medical knowledge (b = 0.54, p<.05),
followed by an autobiographical submission (b = 0.45, p<.05). The study shows that MMIs
appear to be the best predictor of pre-clerkship performance as measured by OSCEs and
supports the hypothesis that the MMI provides a more valid indicationofc andi chant e s 6
cognitive characteristics than do the more traditional admission tools. The traditional
personal interview did not correlate with performance and replicates the work of Basco et al.
(2000). The finding that the GPA was the best predictor on medical knowledge tests
replicates the findings of Kulatunga-Moruzi and Norman (2002a,b). Limitations of this study
are that it is a single site study with a relatively small sample size. However the study
highlights how the MMI was the best predictor of OSCEs which are important for measuring
clinical practice.

Reiter et al. (2007) assessed the predictive validity of MMIs, as well as undergraduate grade
point average (UGPAS) on clerkship performance and scores on Part 1 of the Medical
Council of Canada Qualifying Exam (MCCQE). Questions explored in the research were;
does the MM predict clinical clerkship performance? Does the MMI predict national licensing
exam performance? How does the predictive validity of the MMI compare with that of more
traditional admissions measures of professional qualities? And how does predictive validity
of the MMI compare with that of the uGPA? Forty-two participants who had been admitted to
medical school at McMaster University in Canada took part in the study. The study evaluated
a ten station MMI on a 1-7 point scale they also used the same scale to measure the other
standard admission processes (i.e. UGPA, personal interview, autobiographical submission
and simulated tutorial). The study also looked at the ini course measures: OSCEs personal
progress inventory, clerkship director ratings and encounter cards and licensing exam
measures: CLEO (legal and ethical), PHELO (public health), 5 specialties which all have
multiple choice questions (MCQ) and clinical decision making (CDM) short answer papers.
Findings showed that MMIs had the highest correlation with OSCEs, clerkship director
ratings and clerkship encounter cards. Findings also showed that MMI score was the only
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significant predictor of OSCEs, and MMIs are the best predictor of CLEO and PHELO
performances and not of clinical areas. They are also the best predictor of CDMs, whereas
findings show that the uGPA is the best predictor of MCQs. The MMI ranked two students
(who later failed) lower than other admission measures. The study shows that MMIs predict
clerkship performance and professional components of the licensing exam. Prediction is
favourable to traditional admission measures, and comparable but complementary to GPAs
with MMIs predicting clinical performance measures better. Limitations of the study were the
low sample size and that MMIs are not used in the selection process and therefore not
deemed as high-stakes. Authors note the restriction of the range in the independent
variables. The MMIs may be useful as a selection process into F1 as they are a good way of
predicting clerkship and OSCEs.

Bindal et al. (2007) followed up on Goodyear et al. 6 £007) study (seethed st udi es
investigating the reliability of MM seétion) and reported correlations between MMI scores
(from 3 x 5-minute stations, each with 2 raters) and job performance of paediatric Senior
House Officers (SHOSs) in the West Midlands Deanery. Senior House Officer performance
was rated by educational supervisors (61% response rate) and included questions on
communication skills, clinical and personal skills, and career plans. There was a fairly high
correlation between MMI scores and communication skills three months into the job (r=.42,
p=.007); suggesting that MMIs may be able to predict this element of job performance.
However, the relationship between MMI scores and clinical and personal skills (r=.14), and
career planning (r=.15) were considerably weaker.

Ziv et al. (2008) provided some evidence for the discriminant validity of their simulation-
based MMI stations, which were purported to measure non-cognitive attributes (see the

0 s t uinvestgating the reliability of MM seétion for details). No correlation was detected
between MMI stations and a cognitive score (r = 0.02) but significant correlations between
MMIs and other indicators of non-cognitive attributes were found (r = 0.25 to 0.38).

5.4 Summary of validity of MMIs

Two studies have investigated the predictive validity of MMIs, using medical school students
or applicants to McMaster University in Canada. Eva et al. (2004b) found that MMIs were a
better predictor of performance on OSCEs (i.e. clinical practice) than traditional admissions
measures (GPA and traditional interviews), whereas GPA and an autobiographical
submission were better predictors of performance on medical knowledge exams. Similarly,
Reiter et al. (2007) reported that MMIs predicted OSCE performance, clerkship performance
(as rated by director ratings and encounter cards), and the professional/non-clinical
components of a licensing exam, whereas GPA predicted performance on medical
knowledge exams.

Other studies reported correlations between MMI scores and performance outcomes, but
they do not control for the effect of other potential predictors. For example, Bindal et al.
(2007) found a fairly high correlation of r = 0.42 between MMIs and communication skills (as
rated by educational supervisors of paediatric SHOs, after 3 months), but reported low
correlations between MMIs and other aspects of job performance (with clinical and personal
skills, r = 0.14; with career-planning, r = 0.15). More evidence is required to support the
predictive validity of MMIs, particularly studies that use regression analyses to establish the
relative predictive power of MMIs and other selection criteria for salient aspects of job
performance (e.g. non-cognitive attributes).
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Ziv et al. (2008) provided some evidence for the discriminant validity of their simulation-
based MMI stations, which were purported to measure non-cognitive attributes. They found
no correlation between MMI stations and a cognitive score (r = 0.02) but significant
correlations between MMIs and other indicators of non-cognitive attributes (r = 0.25 to 0.38).

5.5 Studies investigating the implementation of MMIs

Dodson et al. (2009) studied the affect of interview duration on MMI outcome and reliability,
and tested whether MMI stations could be shortened without compromising reliability or
changing applicant rankings. Applicants to Deakin Medical School in Australia (n=175) were
assessed at ten 8 minute MMI stations, each one assessing one of 10 core areas:
communication skills, professionalism, social justice, evidence use, self-directed learning,
teamwork, effective use of resources, career motivation, health promotion, and rural
awareness. Half of the stations were conducted under 6 ¢ o ndomditidn(8 minute MMI,
with ratings made at the end of the 8 minutes) and half were conductedunderé6 e x per i ment al
conditions (8 minute MMI, with ratings made after 5 minutes following a visual signal visible
only to the interviewer and again after 8 minutes). Reliability was not greatly affected by the
reduction in MMI duration: generalisability coefficients were 0.78 for 8 minute stations and
0.75 for 5 minute stations. Furthermore, there was little difference in rankings based on 5
minute or 8 minute scores, which were highly correlated (0.92 for cumulative scores). Rank
did not change for one third of the candidates, and changed by 1-3 positions for the
remaining candidates, with the most pronounced changes occurring for candidates with the
highest and lowest rankings (where subtle rank changes are unlikely to affect the outcome).
Although there was little effect on ranks, mean scores at 5 minutes (M=3.50 out of 5, across
all stations) were significantly lower than mean scores at 8 minutes (M=3.70, across all
stations). This was also reflected in mean cumulative scores (totals of all stations), which
were significantly lower after 5 minutes (17.50) than after 8 minutes (18.50). However, there
was no difference between scores at 5 minutes and 8 minutes on 72.5% of the experimental
stations (634/875). The authors concluded that reducing MMI duration to 5 minute stations
(from 8 minutes) can minimise demands on resources (e.g. interviewer time) without
compromising reliability or significantly affecting applicant ranking. However, significant
mean differences in scores were found, with lower scores at 5 minutes compared to after 8
minutes. Conclusions should be treated with caution as a major limitation of the study was
that the same interviewer provided ratings of the candidate at 5 minutes and at 8 minutes,
which may act to reduce differences between scores. Yet even with the same interviewer,
scores at 5 minutes were significantly lower than after 8 minutes. If different interviewers
were used (as would typically be the case), the difference in scores may be greater, which
could have a stronger effect on ranking.

Reiter et al. (2005) investigated whether security violations (i.e. prior knowledge of
guestions) resulted in undesirable enhancement of MMI performance ratings. The three part
comparative study was conducted at McMaster University in Canada. The first study was
conducted as a pilot study involving 57 applicants to medical school who had volunteered to
participate in the study. Half of the participants were given the MMI stem questions two
weeks prior to the interview. The second study involved 384 participants each half received
one of two (out of the twelve stem questions) pilot stem questions in advance. The third
study involved 38 dual applicants to Occupational Therapy (OT) and Physiotherapy (PT)
who experienced the same MMI station on the same day. Findings from study one showed
that there was no statistical difference between those who had received the stem questions
in advance (mean score 4.97 (SO = 0.46) with those who had not, mean score 4.91 (SO =
0.67). Findings from study two showed that when comparing performance on the station
participants received in advance with performance on the other eleven stations revealed no
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effect of prior exposure. Exposed station mean 4.92 (SO = 1.36) mean performance on
stations were not exposed to prior MMI was 4.94 (SO = 0.65) there were no significant
differences found between performance in the second exposed stations compared to the ten
that were not (mean 4.95, (SO = 0.66)). The third study found that there were no significant
differences between the first interview score, mean 3.46 (SO = 0.43) and the second
interview score which was mean 3.45 (SO = 0.44). The findings suggest that prior
knowledge (i.e. violations) of MMI stations do not influence applicant performance ratings
significantly. A possible limitation of this study was that in the first study participants were
aware that the MMI scores did not count toward their actual admission decision and
therefore those who knew the stem question may not have been as motivated. The study
highlights that MMIs are not affected by security breeches and that there is not one formulaic
answer to the question.

Griffin et al. (2008) assessed the effects of coaching and repeated testing on the MMI, as
well as on an admissions test. Applicants (n = 287, 84% of all students selected for
interview) for medical school at the University of Western Sydney completed a self-report
survey on their perceptions of the usefulness of coaching, attending other interviews, and
havinga 6 p r a c t of @reMMI. Their MMI scores were also obtained. Half (51%) of
interviewees had attended coaching, but the results indicated that coaching did not improve
MM scores, even after controlling for age, sex, and university admissions index (coached M
= 3.54, non-coached M = 3.56). However, the coached group had significantly lower scores
(M = 3.81, out of 5) on one MMI station (assessing communication skills) than the non-
coached group (M = 4.01). There were no significant differences in MMI scores between
candidates who had attended other medical school interviews and those for whom the MMI
was their first interview (although at the time, no other Australian medical schools were using
MMIIs). In addition, candidates (n = 17) who repeated the MMI in 2007 (having been
unsuccessful in 2006) did not improve their scores on stations that involved new content, but
they did make small improvements on stations using the same or similar content. Survey
results indicated that candidates believed a 6 p r a ¢ t1 waluld be the most effective way to
prepare for an MM, followed by attending other interviews. Coaching was regarded as the
least effective tool to prepare for MMIs. In summary, coaching did not improve MMI scores
but practice on similar MMI tasks can improve scores.

Rosenfeld et al. (2008) carried out a comparative study looking at the costs of MMIs with
traditional panel based interviews at McMaster University, Canada. The study compared the
cost of a traditional panel based interview (panel of 3 interviewers) with a twelve station (8
minute) MMI. They compared the cost of the initial setting up and creation of the MMI
stations with the interview time, the a s s e s #neerstaff (planning/implementation/data
entry) time and salary, miscellaneous expenses (subsistence, parking) quantity and
infrastructure availability (rooms required). The findings showed that MMIs require a greater
effort initially in the preparation of the stations and in developing a blueprint specific to the
institution. There are a greater number of rooms required to carry out the MMIs relative to
those required to conduct panel based interviews. However the panel based interviews cost
more in person hours and effort. Miscellaneous expenses were shown to be equivalent in
guantity and cost. The initial effort of setting up and developing the MMIs and additional
rooms required is offset by the improvement of theiri nt e r psycbowmétric properties. The
MMIs are more cost-effective than the traditional panel based interview. In terms of interview
hours the MMI is more efficient than the traditional interview, even if only one interviewer is
used. In terms of observer hours the MMI is equivalent to the variant most commonly used
by US medical schools (2 interviewers for 1 hour) but less efficient with shorter interview
times or those performed with only one interviewer. However the fewer the interviewer the
less tenable the interview process will be given the psychometric standards of rigour. The
main limitation of the study is that the monetary value associated with assessors is highly
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context-specific across institutions. This study only shows findings from the McMaster
institute.

Brownell et al. (2007) examined the feasibility of MMIs, as well as user reactions (see
sectionon 0 s t uidvestgating user reactions to MM | ®rddetails). They reported that,
compared to traditional interviews, MMIs did not cost any more, were carried out in a shorter
time period, with fewer interviewers and less time required per interviewer.

5.6 Summary of implementation of MMIs

Several studies investigated issues related to the implementation of MMIs, including the
effect of security violations, coaching, and station duration on MMI performance, as well as
the relative cost-effectiveness of MMIs as a selection tool. Reiter et al. (2005) found that
knowledge of the MMI stem questions two weeks in advance of the MMI did not improve
performance scores, suggesting that security breaches would not be detrimental to MMI use
as a selection tool. Griffin et al. (2008) reported that coaching did not improve MMI scores,
and found that practice effects (when a candidate had experienced an MMI the previous
year) resulted in small improvements in MMI scores on stations using the same or similar
content as the previous year, but not on stations with novel content. These studies
suggested that, although security breaches should not be detrimental to MMI use as a
selection tool, the questions and content should be sufficiently varied across years to avoid
practice effects. Dodson et al. (2009) examined the effect of MMI station duration on scores,
and compared the scores of the same interviewer at 5 minutes and 8 minutes. Reducing
duration from 8 to 5 minutes had a negligible effect on reliability and did not significantly
affect applicant ranking, but could result in resource-savings (e.g. interviewer time).
However, significant mean differences in scores were found, with lower scores at 5 minutes
compared to after 8 minutes. Furthermore, using scores made by the same interviewer
would likely minimise differences caused by MMI duration. When the cost-effectiveness of
MMIs was compared to traditional panel interviews, Rosenfeld et al. (2008) concluded that,
overall, MMIs are more cost-effective. Initially, MMIs demand greater effort to develop and
prepare, as well as more rooms, but they are more efficient with respect to person hours and
cost, particularly given the typical psychometric benefits of MMIs over traditional interviews.
Brownell et al. (2007) also supported the administrative feasibility of MMIs: they cost no
more than a traditional interview, did not require more interviewers, and were completed in a
shorter period of time.

5.7 Studies investigating user reactions to MMIs

Humphrey et al. (2008) carried out a studytoassessc andi cadti edd4 & r vi ewer s 6
perceptions of the use of a MMI for selection of senior house officers to a UK regional
paediatric training programme. Candidates to a UK regional paediatric training programme n
= 72 (86% of which were International Medical Graduates (IMGs), 75% were Foundation
Programme Year 2(F2s), 10% were Senior House Officers, 4% were F1s and 6% trust
grades doctors and interviewers (n = 15) who were experienced consultants. The
guestionnaire study looked at candidates and interviewers who completed an anonymous
guestionnaire directly after completing or observing an MMI. Questions asked about the
fairness of the MMI and responses were on a 1-6 point Likert scale. Data was analysed
using Mann Whitney and Kruskall-Wallis tests for comparisons. Both candidates and
interviewers felt that the MMI was a fair process. IMGs preferred the format more than the
UK graduates. Interviewers reported that MMIs were a better format than traditional
interviews (mean score 4.8) and were a more reliable process (mean 4.4). Candidates and
interviewers agreed that the MMI format was reliable and fair way of selecting candidates.
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The main limitation of the study was that it was based on opinions of the participants and not
fact. The study highlights that it is important that the all stakeholders are confident in the
process of selection and believe it to be a reliable tool.

A study carried out at the University of Calgary in Canada by Brownell et al. (2007)
examined the acceptability of the MMI by applicant and interviewers, and how well the
applicant and interviewers felt they were prepared for the process. Interviewers were
introduced to the MMI in a 2 hour didactic session several weeks before the interview days
and given their assigned scenarios 48 hours before the interview day. Applicants were made
aware of the process via the Admissions Office Web Page and written information. The
population of the study was 281 applicants and 81 interviewers who participated in the 10
station MMI over a two day period. Ninety-eight and half percent of applicants and 91% of
interviewers completed evaluations. An evaluation guestionnaire (using a 5 point Likert
scale) was distributed at the end of each of two MMI sessions to applicants and interviewers.
The findings showed that interviewers felt well prepared for the MMI by the orientation
session held the day before the MMI (mean 4.38) and by the information received about the
station (mean 4.59). They reported having adequate time to assess the applicants (mean
4.08), considered the MMI a fair assessment (mean 4.28) and that the scoring sheet allowed
them to differentiate among applicants (mean 3.97).98.6% were willing to participate in MMIs
in future years.91.2% of applicants reported that they were participating in MMIs for first
time. The information received beforehand prepared them (mean 4.06), they considered the
MM to be free of gender and cultural bias (means of 4.67 and 4.58), and had sufficient time
to present ideas at the stations (mean 3.64). The MMI approach was found to be very
acceptable to applicants and interviewers, for example with regard to perceived fairness,
time to present/assess ideas, and good preparation beforehand. Interviews were carried out
in a shorter time period than traditional interviews, with fewer interviewers and less time
required per interviewer. However the limitations of the study were that only 18% of
applicants compared to 76% of interviewers wrote comments on the evaluation form, which
may have reflected applicant fatigue. In addition the study was only conducted at one site.
The study shows the feasibility of conducting MMIs, with interviews conducted over a shorter
time period than traditional interviews and less time required per interviewer. It shows their
acceptability to participants and interviewers, with positive perceptions of prior information,
fairness and time.

Eva et al. (2004a, 2004c) reported the results of post-MMI surveys that provided positive
feedback on the process from both interviewers and candidates (see sectonon6 st udi es
investigating reliability of MM 1 forédetails). In both studies, candidates found MMIs to be no
more anxiety-provoking than a traditional interview.

5.8 Summary of user reactions to MMIs

User reactions to MMIs have generally been positive. Both interviewers and candidates
perceived MMils to be fair (Humphrey et al., 2008; Brownell et al., 2007). Candidates have
reported they regard MMiIs to be free from gender and cultural bias (Brownell et al., 2007)
and no more anxiety-provoking than a traditional interview (Eva et al., 2004c). Interviewers
also felt that the process was reliable and they preferred the MMI format compared to
traditional interviews (Humphrey et al., 2008), although the need for interviewer training for
MMIs was highlighted in one study (Eva et al., 2004a). Brownell et al. (2007) also reported
that interviewers felt they had sufficient time to assess candidates, and candidates felt they
had sufficient time to present their ideas, although some candidates surveyed by Eva et al.
(2004a) would have preferred longer (10 minute) stations.
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5.9 Discussion and conclusion

Multiple mini interviews are a relatively new method of selection and were developed in
Canada from where the majority of evidence comes.

It is important that all users of a selection method have confidence in it; both interviewees
and interviewers felt confident in this method, reporting that MMIs reduce cultural and
gender bias. In addition interviewees felt they had sufficient time to present their ideas and
interviewers had sufficient time to assess candidates. Interviewers also reported that the
process was more reliable and preferable over traditional interviews.

Typically MMI stations each lasted 8 minutes with one rater observing the candidate.
However the number of stations varied between 5 and 14. The studies found that increasing
the number of stations to 14 had a greater impact on reliability. MMIs have several strengths:
they can be designed to best fit relevant competencies, e.g. teamwork, communication skills.
Studies suggest that MMIs are a reliable measure of non-cognitive attributes such as
empathy, cultural sensitivity, advocacy and communication skills which are all important
attributes for a doctor which can be observed in a specific context. Inferences may be made
that MMIs help to protect patient safety as candidates are being observed and rated on
doing a work sample.

Eva et al. (2004b) and Reiter et al. (2007) found MMIs to be a better predictor of
performance on OSCEs than more established methods of selection (e.g. GPAs and
traditional interviews). However more research needs to be carried out as to whether MMIs
support predictive validity. MMIs cannot be coached for as there is not one formulaic answer
(as in one of the weaknesses of white space) and therefore security breaches in the
selection process would not affect the performance of the candidate (Reiter et al., 2005 and
Griffin et al., 2008).

MMIIs are initially costly and time consuming to set up in terms of person hours and expense
(e.g. development of the blueprint of competencies and scenarios, training the
raters/interviewers and hiring the number of rooms required for the stations). However the
value in terms of the reliability and validity over more traditional unstructured interviews may
outweigh these initial costs.
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6. National examinations

It is assumed that the quality of UK medical school education is high; however there is no
national exit exam to confirm a common standard. The UK higher education system relies on
an 0 eexntil e X a mi syseem @vhich involves academics from different institutions attending
and reviewing the assessments made to ensure comparable standards. A study comparing
OSCE scores set by five different medical schools found that the pass rate set at each
station varied widely, such that a student may pass at one medical school but fail at another
(Boursicot et al., 2006). This study raises a concern that the range of standards may in some
cases be low. A finding which is a cause for concern and may indicate a need for a national
exit exam.

Most of the literature on national exit examinations comes from the United States and from
Canada. A review by Balentine, Gaeta and Spevack (1999) found that performance in
medical school did not correlate with achievements in medical residency posts, but that
academic performance in medical school and performance in board certification exams does
have a positive correlation. In a review paper Berner et al. (1993) report that many studies
have examined the relationships between studentséperformances on the National Board of
Medical Examiners (NBME) Part | and Part Il examinations and their postgraduate clinical
performances. Berner et al. reported most studies have yielded a low to moderate
correlation of the NBME |, Il and Ill scores with medical school and residency performances.
They advise against using the new United States Medical Licensing Examination (USMLE)*
as the sole criterion for final resident section as clinical performance is multidimensional and
the USMLE is not a sufficient measure of clinical performance. Lee et al. (2008) comments
that USMLE web site states fi t prienary focus of USMLE is for licensure d e ¢ i shioweveq ,
despite this the USMLE scores have been used for selection.

A recent BEME review (Hamdy et al., 2006) aimed to assess the value of measurements
obtained in medical schools in predicting future performance of medical practice. They were
able to combine data from 19 of the 38 studies identified to conduct a meta-analysis. They
reported that the highest correlation between predictor and outcome was between the
National Board Medical Examination (NMBE) Part Il and NMBE Part Il (r = 0.72) and the
lowest between NBME | and supervisor rating during residency (r = 0.22). The review draws
our attention to the complex nature of measuring performance in practice, of competence

6 w haadbctor is capable of d o i unndeb test conditions and performance 6 w hhe br she
does do in day to day practiced The diagram below taken from Hamdy et al. but based on

! The USMLE Part 1 examination is a standardized national examination that returns for each examinee a three
digit score. Three digit scores are equated across time and exam form, such that identical three digit scores 1
regardless of the year in which the examination was taken i imply equivalent levels of performance.

Suggestion that USMLE test results could be biased by medical school characteristics (not proven) and curricula
designed to teach specifically to the format and content of the USMLE exam. Finally the USMLE exams are not
designed to predict future performance of physicians. (Dirschl et al., 2006)
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“predictors’ and “practice outcomes”.

Towards the end of medical school the third layer becomes more important as graduates
prepare for practice. Recent research by llling et al. (2008) found that this third layer was
where the gap occurred from leaving medical school to starting work as a foundation doctor.

6.1 Studies that report national examinations scores as a predictor with later
examination scores

The meta-analysis by Hamdy et al. (2006) highlights that scores on exit exams are at least
moderate predictors of scores on later exams. The highest reported correlation in the meta-
analysis was between NBME Il (predictor) and NBME Il (outcome) for two studies (Market,
1993; Hoyat et al., 1993) (r = 0.72). The same two studies also showed a moderately good
correlation between NBME | and NBME Il (r = 0.59). A moderately good correlation was
reported for a meta-analysis of five studies (Case, 1993a,b,c; Boyse, 2002; Sosenko, 1993)
that correlated NMBE | scores as predictor with American Board of Speciality Examination (r
= 0.58) and again a moderately good correlation was reported for a meta-analysis of three of
these five studies (Case 1993a,b,c)that correlated NMBE Il scores as predictor with
American Board of Speciality Examination (r = 0.61).

The aim of a study by Black at al. (2006) was to identify any relationship between scores on
the US Medical Licensing Exam (USMLE) and the Orthopaedic In-Training Exam (OITE)
over time. USMLE is used in selection and covers similar areas to OITE. The study involved
23 Penn State department of orthopaedics and rehabilitation residents across eight years.
There were small numbers in each cohorti e.g. only 12 available for analysis in year 4. The
study involved looking for correlations between USMLE step 1 and step 2 (standardised
three-digit scores), and OITE centiles for each year in training between 1993 and 2000. A
moderate correlation was found between USMLE step 2 scores and performance on the
OITE, increasing in value through years. The sample size was small and the authors
suggest this may account for the lack of correlation with USMLE step 1.
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The aim of a study by Thordarson et al. (2007) was to evaluate the agreement among
evaluators regarding the importance of various selection criteria and to assess whether any
objective measures of performance during or after residency correlate with the initial rank list
or the residentsGBUSMLE Part 1 scores. The study involved 46 residents (3 classes of 12 and
1 class of 10) from an orthopaedic surgical department, Los Angeles, USA.

Four members of the orthopaedic department interviewed four classes of residents.
Interviewers were asked to rank the residents against selection criteria in order of
importance for their personal decision-making process. The selection criteria incorporated
nine elements: interview, letters of recommendation, rotation evaluations of performance,
and any calls made or received on behalf of the applicant, personal statement, United States
Medical Licensing Examination(USMLE) Part 1 Scores, medical school grades and/or Alpha
Omega Alpha (AOA) honour status (combined as some schools do not have an AOA
chapter), research experience as a medical student, medical school attended, other activities
such as employment or recreation, sports and volunteer work and gender and/or ethnicity.

Re s i d gerformainces were assessed numerically with their in-service scores (fourth year
Orthopaedic In-Training Examination (OITE) scores) and their American Board of
Orthopaedic Surgery (ABOS) Part 1 scores. Performance was ranked 1-12 (or 1-10 for the
class of 10) for each of the four years. Additionally residents were ranked withinafi Be s t
D o ¢ t awardvoted by all residents (average 63% response to ballots). The strongest
correlation was between USMLE score ranking and the ABOS scores ranking (R2 = 0.59).
Fair or poor correlations were found between ther e s i dimtial raskings, rankings on
graduation, and their USMLE, ABOS and OITE scores. Interviewers did not agree on their
rankings of residents at graduation. The USMLE scores showed a correlation with the
interviewer selection, indicating that knowledge of the USMLE biased the interviewers.

The aim of a study by Stacy et al. (2005) was to identify what predicts academic and clinical
success for international dental students. The study involved 183 international dental
students at Loma Linda University, USA. The study examined application variables
(including demographics, National Board Part | (science) and Il (clinically focused) academic
results, and Test of English as a Foreign Language, dexterity tests and interview scores)
with final academic grade and final clinical score on a postgraduate programme designed to
ensure international graduates meet required standards.

Dexterity tests and interview are conducted following initial selection from paper application.
Part | is normally taken after two years in dental school, and Part Il just before graduation, so
both are prerequisite for international applicants. Multiple regression analyses identified the
National Board Part 1 and Part Il as significant predictors of academic grade (r =
0.39.0.442). Academic and clinical grades were found to be highly correlated (r = 0.7).
Regression found Part 1l and dexterity to be the best predictors of Academic grade and
Clinical Grade.

Bell et al. (2002) carried out a study which aimed to determine whether the United States
Medical Licensing Examination (USMLE) scores correlate with in-training examination
results from all four years of residency training and to compare the selection criteria (USMLE
scores, medical school grades, and faculty interviews of applicants) to an overall
assessment of residency performance. This comparative study looked at scores from the
USMLE step | and Il Obstetric and Gynaecological residents (who had graduated or trained
at a particular Hospital in America between 1995 and 1999 (n = 20)) and compared their
scores on in-training examinations. Faculty then rated their cognitive and non-cognitive
clinical performance. These scores were then compared with criteria of their medical school
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performance. The analysis the authors used was linear regression. Results from the study
showed that USMLE scores positively correlated with in-training examination scores.
However USMLE scores, honour grades in student clinical rotations and student interview
scores did not correlate with the faculty evaluation of resident performance. In conclusion
selection criteria that are based on other medical school achievements do not necessarily
correlate with overall performance as residents in Obstetrics and Gynaecology. The main
limitation of this study is that the results cannot be generalisable as the data is based on one
site, in a single specialty and a small sample size.

6.2 Studies that report national examination scores predict later examination scores
but have low predictive validity for clinical performance

Hamdy et al. 6 £006) systematic review discussed above found moderately good
correlations for the predictive validity of national exams, but low predictive validity for clinical
performance using supervisor ratings as the outcome (see above for details).

The aim of a study by Brothers and Wetherholt (2007) was to examine the relationships
between selection criteria for surgical residents and subsequent performance, in order to
assess the effectiveness of the selection system. The study involved 152 applicants
interviewed for the programme and 26 residents accepted into the program. It was
conducted at the university-based surgery residency programme at the Medical University of
South Carolina, USA. The method involved a series of correlations to assess which
assessments were more closely related to core competency based clinical rotation
performance ratings. The results showed that medical school GPA and USMLE scores
correlated negatively with clinical performance, but positively with two in-training exams
(ABSITE and ABS QE). Residents who required remediation during training actually carried
higher USMLE and GPA grades (p<0.05). The study reported that non-cognitive factors;
personal characteristics and reference letters correlated most strongly with subsequent
performance, however the limitations of the study were that surgical faculty provided the
ratings both at interview and after each rotation.

6.3 Studies that report national exams have a low predictive validity for subsequent
exams

The aim of a study by Gunderman et al. (2000) was to determine whether the National Board
of Medical Examiners (NBME) examination scores have any value in predicting the
subsequent examination performance of residents. The study took place in the department
of radiology, Indiana, USA. This was a retrospective study of NBME scores and the
American Board of Radiology (ABR) scores for 99 radiology residents over a period of 10
years. The NBME did not show any statistically significant value of NBME examination
scores in predicting eventual performance on the ABR written and oral examinations. The
future success of students on radiology exams could not be predicted from the ranking of
students on the basis of their NBME scores.

The sample size may be too small to show a relationship. The numbers who failed to pass
the ABR were very low, restricting the statistical analysis. It is possible that the department
selected the higher ranking students and those who were lower ranking students were
missing from this analysis, biasing the results. Lower ranking students on the NBME may
have shown lower ability to pass the ABR.
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6.4 Studies that report national exams as low on predictive validity for other exams
and clinical performance

The aim of a study by Turner et al. (2006) was to compare the predictive ability of a
composite selection tool, the quantitative composite scoring tool (QCST). The QCST
consists of: medical school reputation, class rank/AOA status, basic science honours
grades, junior clinical clerkship honours grades, Mayo orthopaedic clerkship grade, USMLE
Part 1 percentile score, undergraduate grades, graduate school degrees, letters of
recommendation, miscellaneous/ extracurricular activities. The QCST was compared to
three other predictor variables: USMLE-1 scores, AOA and the junior year clinical clerkship
(JYCC) grades. The study involved 64 residents who matriculated into the Mayo
Orthopaedic Residency Program, Rochester, USA. The study was testing the predictive
validity of the USMLE part 1, AOA status, JYCC and the QCST against four residency
outcome assessments. The outcomes included three standardized assessments: the
orthopaedic in-training examination scores (OITE), the American Board of Orthopaedic
Surgery (ABOS) written and oral examinations and an internal outcomes assessment of
satisfactory chief resident associate (CRA) status. Collectively the QCST score was the
strongest predictor for all of the three standardised outcomes (p,0.01). The authors conclude
that the quantitative composite scoring tool can be more effective in predicting residency
outcomes as compared to individual predictors such as USMLE 1 scores, AOA status or
junior years clinical performance.

6.5 Studies that report scores on national exams were low predictors of later clinical
performance

The Hamdy et al. (2006) meta-analysis on seven studies (Market,1993;Smith,1993; Kahn et
al., 2001;Yindra,1998a,b; Alexander et al., 2000; Paolo et al., 2003); found a low correlation
between NBME Il and supervisor rating (r = 0.27). The same seven studies plus two more
(Borowitz, 2000; Paolo et al., 2003) were then entered into another meta-analysis and found
an even lower correlation for NBME | and supervisor rating (r = 0.22).

The aim of a study by Park et al. (2006) was to evaluate the ability of pre-dental and
preclinical benchmarks to predict clinical performance in a cohort of 84 dental students at
Harvard School of Dental Medicine, USA. The predictors were overall GPA, science GPA,
dental admissions test (DAT) and performance on National Board dental examination. The
outcome variables were measures of student performance and productivity during the
clinical years (the four disciplines were: operative, major restorative and removable and fixed
prosthodontics). The results of the study revealed a lack of any statistical associations
between the predictors and the clinical outcomes. The authors suggest the sample size may
have been too small to show an effect or that the skills set required to show clinical
outcomes may vary significantly from the skill set required to perform well on standardised
examinations.

The aim of a study by Wood et al. (1990) was to compare objective measures of the
radiology resident applicant performance such as NBME scores with non-objective
measures such as conscientiousness and interpersonal skills in their prediction of resident
performance. The study involved 30 (49% patrticipation rate) applicants who applied for a
radiology residency at the University of IOWA in 1983. Applicants who applied for the
radiology residency were examined. As part of the application process the applicants
supplied their NBME scores (part 1 and 2) class rank, AOA membership status, the number
of research projects that they had been involved in during medical school, and their number
of publications.
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Applicants participated in traditional unstructured selection interviews that were given a
mean score on the subjective evaluation of four faculty interviewers. Applicants were also
interviewed by at least one current resident who used the same interview format. None were
blindtothea p p | i A@AstatasPNBME scores or class rank. The Accomplishment
Interview (Al) was administered at the time of interview. Prior to their visit applicants were
sent a questionnaire that asked them to describe past situations in which they had best
demonstrated the qualities: interpersonal skills, conscientiousness, recognition of limits,
confidence and curiosity. During the visit applicants met with an interviewer to discuss and
clarify their questionnaire responses. Interviews were scored independently using a
behavioural benchmark.

NBME scores failed to predictr e s i dperfotmange and did not positively correlate with
any of the criterion variables. NBME scores correlated negatively with several criterion
variables: manual dexterity as measured by the radiology evaluation, motivation as
measured by the radiology evaluation, interpersonal skills as measured by the Behavioural
Observation Scale (BOS), and confidence as measured by the BOS. NBME scores were
positively correlated with membership in Alpha Omega Alpha (AOA) (r = .67), but AOA did
not correlate with any performance measures.

The BOS total score and the standard radiology evaluation had a positive correlation of 0.42
(P<0.05). The interpretive skills subscale of the standard evaluation was correlated with
conscientiousness (r =0.57;P<0.001) the confidence (r=.34; P<.04) and the interpersonal
(r=.59; P< .001) subscales of the BOS. The BOS curiosity scale was moderately correlated
with the motivation subscale of the standard evaluation. (r = .36; P<.05). There was a
moderate correlation between BOS interpersonal subscale and the manual dexterity
subscale of the standard evaluation (r =.37; P< .05).

Wood et al. argue that NBME scores were designed to measure performance on the content
of medical school curricula and not intended as a assessment of preparation for residency.
The aim of a study by Papp et al. (1997) was to examine whether admission variables
(based mainly on exam scores and GPAS) to a general surgery residency programme could
predict general success during residency. The study involved 17 faculty members from the
surgery department who then rated 39 general surgery residents. The study was conducted
at the University of Louisville School of Medicine, USA. The results showed that there was
no relationship between the exam based admissions data and final evaluation. There was no
significant correlation between rank order assigned before residency and rank order based
on performance following residency (r=.27). No significant differences were found between
residents ranked in the top and bottom ten. ABSITE score in the first year of residency could
not be predicted from medical school class rank. This study highlights that ranking based on
exams does not predict later ranking based on faculty ratings of r e s i dperformange.

The aim of a study by George et al. (1989) was to study the effectiveness of an intern
selection committeed decisions in comparison to future performance. The study involved
161 interns (20 interns per year over a 13 year period. The interns entered a 3 year
postgraduate training programme in internal medicine, Columbus, USA. The selection
criteria studied included class rank, grades in four major clinical clerkships, scores on the
NBME Part 1, AOA membership and ranking by the intern selection committee. Results
showed that only the ranking by the intern selection committee was correlated significantly
with subsequent house-staff performance. However two items from the intern selection
folder were highly correlated with the intern selection committees ranking. These were
NBME | scores (p<.01 Spearman Rank) and membership of AOA (P =0.01 Kriuskal Wallis),
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highlighting that the committee were influenced by these factors more than grades in the four
major clinical clerkships.

6.6 Studies that report on the Objective Structured Clinical Examination (OSCE)

The Hamdy et al. (2006) systematic review also conducted a meta-analysis on five studies
(Smith, 1993; Kahn et al.2001; Vu et al., 1992; Rutala,1992; Wilkinson, 2004) to determine
whether OCSE scores predicted supervisor ratings. The correlation was low (r = 0.37).
Hamdy et al. suggested this weak correlation, although statistically significant, may be the
result of the supervisors not measuring the same constructs as assessed by the OSCE in
the undergraduate department.

The aim of a study by Rifkin et al. (2005) was to determine whether performance with
standard patients as measured by OSCE correlated with USMLE step 1 and 2. The study
involved 34 postgraduate year one internal medicine house-staff in a community teaching
hospital in the USA. The study method involved testing for a correlation of USMLE Step 1
and Step 2 with standardised patient scores from an OSCE (history taking, physical
examination, and interpersonal skills). The two USMLE steps correlate well (.65), but OSCE
scores correlate low with both (R = 0.20 for step 1, .09 for step 2). The findings indicate that
USMLE does not predict clinical performance, or the OSCE was an inadequate
measurement of clinical performance.

6.7 One study that reports scores on national exams were predictors of later clinical
performance

The aim of a study by Tamblyn et al. (2007) was to assess whether patient-physician
communication examination scores in the clinical skills examination predicted future
complaints in medical practice. The study involved a cohort of 3424 doctors who took the
Medical Council of Canada clinical skills examination between 1993 and 1996 and were
licensed to practice in Ontario and Quebec. Participants were followed up until 2005 (the first
2 to 12 years of practice). Multivariate Poisson regression was used to estimate the
relationship between compliant rate and scores on the clinical skills exam and traditional
written examination (taken after medical school).

The results showed that 17% of the doctors had at least one retained complaint and 81.9%
were for communication or quality-of-care related issues. The patient-doctor communication
score in the clinical skills exam remained significantly predictive of retained complaints (p,
.001 with scores in the bottom quartile explaining an additional 9.2% (95% ClI, 4.7%-13.1%)
of complaints. Communication and clinical-decision making ability were important predictors
of future complaints to regulatory authorities. The authors suggest that current exams could
be modified to test these attributes more efficiently.

6.8 Discussion of strengths and weaknesses of using national exams as part of
selection

The United States licensing exams have been used widely for the selection of residents. The
data presented here has highlighted in particular the evidence from the BEME systematic
review by Hamdy et al. (2006). that similar types of exams such as the NMBE I, 1l and Il are
moderately predictive of later exam scores including some speciality examinations. Three
more recent studies by Black et al. (2006), Thordarson et al. (2007) and Stacy et al. (2004)
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all add further support. We identified one study that contradicted this general finding,
Gunderman et al. (2000); however the numbers failing the later ABR exam were small,
restricting the analysis. Turner et al. 6 €006) study showed that a composite score that
included the USMLE, AOA and junior year clerkship grades was a better predictor of later
exam scores than USMLE alone.

Hamdy et al. (2006) reported on nine studies that had a low combined correlation between
exams and clinical practice as measured by the supervisor rating. Four additional studies
reviewed here, (Park et al., 2006; Wood et al., 1990; Papp et al.1997; George et al.1989) all
reported that exams were not related to later clinical performance.

Hamdy et al. (2006) also reported on five studies to examine the predictive validity of OSCEs
to determine clinical performance. Although a correlation was reported, the correlation was
weak, and a similar finding was reached by an additional study we reviewed (Rifkin et
al.2005). The Tamblyn et al. (2007) study was the only study that found a link between exam
scores and later practice. The study reported on one aspect of the Medical Council of
Canada clinical skills examination with particular reference to the patient-physician
communication examination scores which were found to be predictive of future complaints in
medical practice.

6.9 Conclusion

There is evidence that the strength of national examination scores is that they are
moderately predictive of later examination scores. The main weakness of exams is that they
have low predictive validity for clinical practice. OSCEs are more practice orientated but as
yet they too show low predictive validity. If selection intends to consider future suitability for
clinical practice then exams and OSCEs may not be the most relevant assessments
available.

Returning to the hierarchical pyramid discussed earlier, national exams have greater
predictive validity for knowledge located at the base of the pyramid but their weakness is the
low predictive validity in relation to practice.
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