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Abstract

Background Although never directly compared,
structured interviews are reported as being more reliable
than unstructured interviews. This study compared the
reliability of both types of interview when applied to a
common pool of applicants for positions in an
emergency medicine residency program.

Methods |n 2008, one structured interview was added to
the two unstructured interviews traditionally used in our
resident selection process. A formal job analysis using the
critical incident technique guided the development of the
structured interview tool. This tool consisted of 7
scenarios assessing 4 of the domains deemed essential
for success as a resident in this program. The traditional
interview tool assessed 5 general criteria. In addition to
these criteria, the unstructured panel members were
asked to rate each candidate on the same 4 essential
domains rated by the structured panel members. All 3
panels interviewed all candidates. Main outcomes were
the overall, interitem, and interrater reliabilities, the
correlations between interview panels, and the
dimensionality of each interview tool.

Results Thirty candidates were interviewed. The overall
reliability reached 0.43 for the structured interview, and
0.81and o.71 for the unstructured interviews. Analyses of
the variance components showed a high interrater, low
interitem reliability for the structured interview, and a
high interrater, high interitem reliability for the
unstructured interviews. The summary measures from
the 2 unstructured interviews were significantly
correlated, but neither was correlated with the
structured interview. Only the structured interview was
multidimensional.

Conclusions A structured interview did not yield a
higher overall reliability than both unstructured
interviews. The lower reliability is explained by a lower
interitem reliability, which in turn is due to the
multidimensionality of the interview tool. Both
unstructured panels consistently rated a single
dimension, even when prompted to assess the 4 specific
domains established as essential to succeed in this
residency program.

Background

Interviews have long been regarded as one of the most
important screening tools in resident selection.'™"! Although
the reliability of structured interviews (SIs) is consistently
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reported as higher than that of unstructured interviews
(UIs), we could find no study directly comparing both types
of interviews in a common pool of interviewees.*!>"”

Studies of the predictive validity of interviews for
resident clinical performance have found mixed results.'®>
The interviews in these studies were not structured, and
only one study?! reports an interrater reliability (another
study'® describes the interviews as structured, but the
description does not support this statement). Although the
predictive validity of interviews is the ultimate goal, their
reliability has to be optimized first before they can be used
in a predictive manner.

In 2006, we designed a highly structured interview for
applicants to a residency program in emergency medicine
(EM).% The tool yielded a good, not excellent, reliability
(generalizability coefficient, 0.67).%* Given the efforts
involved in structuring the interview, we sought to confirm
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that its reliability was indeed higher than that of the Uls
traditionally used by our program. Our study compares the
reliability of SIs and Uls when applied to a common pool of
applicants to an EM residency program.

Methods

Study Design

In this prospective study, an SI was added to 2 Uls
traditionally used in the admission process of a residency
program. Candidates were interviewed by all 3 panels.
Each panel comprised 3 interviewers (2 faculty members
and 1 senior resident). The Research Ethics Board at
Queen’s University approved this study (REB No. EMED-
083-06).

Study Setting and Population

The study took place at Queen’s University, Kingston, ON,
Canada. The study focused on the 2008 applicants to the 5-
year EM program accredited by the Royal College of
Physicians and Surgeons of Canada.

Study Protocol

The SI development has been previously reported.?* In
summary, the tool (available upon request) consisted of 7
clinical scenarios exploring 4 dimensions of performance
deemed essential for EM residents: professionalism (2
scenarios), teamwork (2 scenarios), maturity (2 scenarios),
and patient advocacy (1 scenario). These dimensions were
extracted using the critical incident technique.**** Each
scenario asked for a decision or an approach, and its
rationale, rated on a 5-point scale with anchors describing
examples of worst, neutral, and best responses. The tool
ended with a global assessment of the candidate’s
suitability for our EM program using a 10-point Likert
scale with 3 anchors: “Worst candidate ever”; “Average”;
and “Best candidate ever.” Rater training consisted of an
individual and collective review of the papers of Campion

1'*17 on SI features, and ratings of videotaped mock

eta
candidate interviews followed by discussion until adequate
standardization was achieved.

The unstructured panels used the program traditional
rating form and marked candidates on 5 criteria: (1)
general presentation, (2) character (honesty/confidence/
energy), (3) quality of answers (organization/thought-
fulness), (4) suitability for EM specialty, and (35)
personality (suitability to our EM program). Each
criterion was scored on a scale of 1 to 10, with 1 “‘very
weak,” 5 ““average,” and 10 ‘“‘very strong.” For study
purposes, the Ul members also rated candidates on the 4
domains marked by the structured panels (professional-
ism, etc) using a S-point scale without specific descriptive
anchors.
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What was known

Structured interviews are reported to have higher reliability in
evaluating applicants. No direct comparisons have been performed.
What is new

Structured interviews have lower reliability due to their
multidimensional nature. This may add validity and discriminant ability.

Limitations

Small sample, single site, and single specialty.

Bottom line

Structured interviews offer a more valid assessment by discriminating
between different dimensions, but require a greater number of
interviewees and scenarios for comparable reliability.

Candidates’ files contained the standard written
documentation requested by the Canadian Residency
Matching Service.? Approximately 2 months before
the interviews, Ul members individually reviewed and
scored applicants’ files, then met to create the list of
candidates to interview. As per the recommendations of
Campion et al,'* SI members did not preview files and did
not participate in the selection process. All 3 panels
remained constant for all candidates. Each interview lasted
20 minutes.

The SI proposed the same scenarios to each candidate
by the same interviewer. Interviewers alternated in pre-
senting scenarios throughout the interview. Each inter-
viewer scored the candidates on every scenario. Interview-
ers did not prompt further response unless specifically
required to by the scoring form, nor did they ask
exploratory questions. Candidates could pose questions
only after the scoring was completed. Interviewers were
encouraged to take notes and were specifically asked not to
discuss candidates, answers, or assigned scores between
interviews.

The UI members did not receive question scripts,
conducted conversational interviews, and rated each
candidate on the 5 traditional criteria and on the 4
domains. To avoid interfering with the traditional inter-
view process, Ul members were not specifically precluded
from discussing candidates between interviews; however,
they had no time to share their ratings because of the tight
scheduling.

Key Outcomes Measures

Main outcomes were the interitem, interrater, and

overall reliability, the correlation between panels, and

the dimensionality of each interview panel. The correlation
between panels was measured using summary scores (sum
of all scores candidates received from each rater, across
items).
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TABLE 1 COMPONENTS VARIANCE ESTIMATES: UNSTRUCTURED PANELS USING TRADITIONAL FORM?
Unstructured Panel 1 Unstructured Panel 2 Structured Panel
Estimated Estimated Estimated
Variance ¢* SE ¢ Variance ¢* SE ¢° Variance ¢* SE ¢
Subject (s) 79.0 25.9 555 210 451 30.0
Rater (r) 17.4 19.2 13.5 16.0 23 4.7
ltem (i) 41 9.2 31 31 52.9 379
Subject*rater (sr) 401 37 56.5 n.8 309 105
Subject*item (si) .3 38 9.6 3.0 281.2 365
Rater*item (ri) 07 11 17 15 35 3.8
Error (sir) 463 43 351 33 171.6 13.0
Interitem 0.97 0.03 0.97 0.03 0.53 0.16
reliability (IIR)
Interrater 0.83 0.09 0.73 om 0.82 0.09
reliability (IRR)
Generalizability 0.81 0.09 o 0.10 0.43 0.16
coefficient (Ep?)

2R = o7(s) / [c°(s) + a°(si) / n/]

IRR = [67(s) + a°(si) / nj] / [6°(s) + a>(si) / n; + a*(sr) / n, + a*(sir) / nin,]
Ep® = IR * IRR = &7(s) / [6°(s) + a°(si) / n; + a°(sr) / n, + &>(sir) / nin,]
where n, = 3 raters and n; = 5 and 7 items for unstructured and structured panels, respectively.

TABLE 2
STRUCTURED PANEL?

Unstructured Panel 1

Unstructured Panel 2

COMPONENTS VARIANCE ESTIMATES: UNSTRUCTURED PANELS RATING THE SAME 4 DOMAINS AS THE

Estimated Variance ¢* SE ¢° Estimated Variance ¢* SE ¢
Subject (s) 80.2 458 23.4 14.5
Rater (r) 25.5 37.0 35.4 3838
ltem (i) 05 4.7 0.0 NA
Subject*rater (sr) 214.4 45.9 64.5 15.5
Subject*item (si) 6.7 5.9 15 47
Rater*item (ri) 9.7 73 22 22
Error (sir) 76.9 87 7.8 78
Interitem reliability (/IR) 0.98 0.08 0.98 012
Interrater reliability (IRR) 051 019 0.46 0.21
Generalizability coefficient (Ep?) 0.50 018 0.46 0.20

21IR = &%(s) / [6°(s) + 6?(si) / n/]

IRR = [c(s) + a°(si) / nj) / [6°(s) + &>(si) / n; + &>(sr) I n, + a”(sir) / nin,]
Ep”> = IR * IRR = &°(s) / [6°(s) + a(si) / n; + a°(sr) / n, + &°(sir) / nin,]

where n, = 3 raters and n; = 4 items.
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TABLE 3 INTERITEM CONSISTENCY FOR
UNSTRUCTURED INTERVIEW PANELS
Cronbach ¢®
Unstructured panel 1: rater 1 0.90
Unstructured panel 1: rater 2 0.96
Unstructured panel 1: rater 3 0.86
Unstructured panel 2: rater 1 0.90
Unstructured panel 2: rater 2 0.94
Unstructured panel 2: rater 3 0.93
Structured panel: rater 1 0.48
Structured panel: rater 2 0.61
Structured panel: rater 3 0553

?0n 5 items for unstructured panels A and B; on 7 items for structured panel.

For the Uls, the reliability analysis was performed on
the marking of the 5 criteria traditionally rated as well as
the 4 essential domains.

Data Analysis

Pearson correlation coefficient was used to measure the
correlation between the summary score of each panel.
Generalizability theory?” was used to compute the
reliability. This approach decomposes the total variance of
the overall assessment into components due to subjects,
raters, items, and all interactions between these terms.
These components are then used to construct reliability
measures. We present the interitem, the interrater, and the
overall reliability (generalizability) (see TABLES 1 and 2
footnotes for formulae).?” The variance components (VCs)
and their standard errors were estimated by restricted
maximum likelihood implemented in the MIXED proce-
dure of SAS 9.2 (SAS Institute Inc, Cary, NC), assuming
that subject, rater, and items were each random effects.
Standard errors for the reliability coefficient were estimated
by the standard deviation of 1000 bootstrap samples,
where each bootstrap sample consisted of a random
resampling of items, raters, and subjects. For the UI
analyses, “items” were the 5 criteria traditionally rated by
the interviewers; in the second analysis, “items” repre-
sented the additional 4 domains rated by the interviewers.
For the SI, the 7 scenarios constituted the “items.” All
ratings were scaled between 0 (worst possible score) and
100 (best possible score). This standardized scaling has no
impact on the reliability coefficients, but facilitates
comparison of VCs between panels. Finally, the 3 reliability
coefficients presented in this study are each based on
relative error variance rather than absolute error variance
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because the focus of this manuscript is the relative ranking
of candidates rather than their actual scores.”” Interitem
consistency was measured using Cronbach alpha.

Factorial analysis using the principal component
method and a covariance matrix was performed to extract
factors with an Eigen value of at least 1. Varimax rotation
with Kaiser normalization method was chosen.

Results

In February 2008, our program interviewed 30 candidates
during 2 days. The summary measures from the 2 Uls were
significantly correlated (Pearson correlation coefficient,

r = 0.53 [P = .003]), but neither UI correlated with the SI
(r=0.14 [P = 46] and r = —0.25 [P = .19]).

The SI interrater reliability was 0.82, compared with
0.83 and 0.73 from the Uls using the traditional items; the
corresponding interitem reliabilities were 0.53, 0.97, and
0.97. Their product, overall reliability (generalizability
coefficient), was 0.43 for the SI, and 0.81 and 0.71 for the
Uls using traditional items (TABLE 1).

The UI overall reliability coefficients when rating
candidates on the 4 domains were 0.50 and 0.46, with the 2
panels having interitem reliabilities of 0.98 but interrater
reliabilities of 0.51 and 0.46, respectively (TABLE 2).

Rater-specific interitem consistency, measured by
Cronbach o, varied from 0.86 to 0.96 for the Uls, and from
0.48 to 0.61 for the SI (TABLE 3). The SI assessed between
2 and 3 dimensions; Uls were unidimensional (TABLE 4).

Discussion

Overall reliability is a product of interitem reliability (how
closely candidates’ scores match across scenario/criterion)
and interrater reliability (how closely candidates’ scores
match across interviewers for a particular scenario/criterion).
A good interview tool demands a high interrater reliability. A
high interitem reliability suggests that all items assess a single
domain (either a single domain is being assessed or raters
cannot discriminate between proposed domains).

Our results fail to confirm a higher overall reliability of
SIs over Uls when applied to the same pool of candidates.
Both Uls achieved a moderate to high reliability, whereas
that of the SI is quite poor.

The SI low reliability is explained by a low interitem
reliability (VC, 281.2); that is, candidates scored differently
across scenarios (TABLE 1). The interrater variance is
small (VC, 30.9), implying that the relative scoring of
candidates was consistent between raters. The reverse
situation exists for both Uls, with the variance between
raters being the main component, implying poor agreement
between raters but consistent scores across criteria (ie, poor
discrimination between the criteria purportedly assessed).
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TABLE 4

No. of Factors

NuUMBER OF FACTORS WITH AN EIGEN VALUE GREATER THAN ONE FOR EACH INTERVIEWER

From Traditional 5 Criteria Tool

Additional 4 Domains Tool

Unstructured panel 1: rater 1 1

1

Unstructured panel 1: rater 2 1

1

Unstructured panel 1: rater 3 1

Unstructured panel 2: rater 1 1

Unstructured panel 2: rater 2 1

Unstructured panel 2: rater 3 1

Structured panel: rater 1 3
Structured panel: rater 2 3
Structured panel: rater 3 2

This is a critical finding because the ultimate purpose of the
SLis to decrease the rater variability. Our SI accomplished
this.

The poor discrimination of the Uls is substantiated by
their high Cronbach a, suggesting that the 5 criteria
assessed actually measure a single dimension (TABLE 3).In
contrast, the SI has a low Cronbach o and appears to be
multidimensional. A formal factor analysis was conducted
to determine how many domains were assessed by each
interview type (TABLE 4 ). One factor is extracted for both
Uls, with 2 and 3 factors for the SI. The SI multidimen-
sionality explains the high interitem variance. The Uls rated
candidates on only 1 dimension, despite being asked to rate
on 5 criteria. The 1 dimension rated appears to be the same
across raters, suggesting that the Ul raters have developed a
common understanding of the domain being rated and of
how to rate it; that is, they have created a common image of
the ideal candidate. There is no prearranged meeting to
discuss the definitions of the criteria, the probing questions
to ask, or what an ideal response would be. It is likely that
the Ul members (experienced faculty members and senior
residents) have developed their ““ideal candidate” image
based on the residents currently in the program who
perform well and are well integrated. An additional
potential explanation relates to the a priori review of
applicants’ files, which might have caused Ul members to
develop an overall opinion of each candidate based on
elements outside of the interviews, inducing a higher
interitem consistency. There is an interval of 2 months
between the file review and the interviews. On the
interview day, raters have access to a brief summary of the
candidate’s file listing the completed rotations, but not
including the reference letters.

The UI criteria differ in number and content from the
dimensions used in the SI; although this difference creates
an additional source of variability, the criteria were not
altered so as to not manipulate the traditional UI.

When assessing the domains deemed essential to
performing well, Uls are not more reliable (Ep%, 0.50 and
0.46) than the SI. The main VC for both panels still results
from the interrater interaction. Interitem consistency
remains high, with Cronbach o from 0.75 to 0.97. Factor
analysis again uncovers only 1 factor. The poor interrater
reliability suggests either that this time interviewers have
different definitions of the dimensions being rated, or that
the rating scheme differs between interviewers on the same
dimension (a great response for one rater is rated as poor by
a fellow rater). This is an important finding because the 4
domains listed have been identified after a rigorous job
analysis as the essential ones to seek in applicants to our
program. The strength of the SI rests in its ability to
discriminate between dimensions.

Our results support the continuous use of Sls despite
their labor-intensive development. The optimization of the
overall reliability of our SI requires an improvement of its
interitem reliability. This could be accomplished by
increasing the number of scenarios per dimension, to reach
saturation, and increasing the duration of the interviews.
Alternatively, 4 SIs could be implemented, each assessing
only 1 dimension, with several scenarios per dimension.
The high interrater reliability suggests that a panel could be
composed of only 2 interviewers, allowing more panels to
be established with the same number of faculty members.

The SI assessed in this study was designed for applicants
to an EM program. Although the tool itself might be too
specific for use by other specialties, the study results are
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applicable to all programs, namely, (1) SIs are worth
developing, (2) a well-structured interview yields a high
interrater reliability, (3) SIs discriminate well between various
dimensions, and (4) each domain should be assessed by sev-
eral items/scenarios to reach saturation and increase the inter-
item reliability, and consequently the SI overall reliability.

Our study has several limitations. Because our SI
assesses different numbers of domains and domain contents
than the Uls, differences in reliability should be weighed
against potential differences in validity. The purpose of the
study was to determine the performance of an SI compared
with that of the current interview tool, hence the necessity
to keep intact the traditionally used interview. In an
attempt to overcome this limitation, the Ul members were
asked to rate candidates on the same 4 dimensions marked
by the SI in addition to the traditional interview dimen-
sions.

The Uls were by definition not scripted; the types of
questions asked, the follow-up questions, the interviewers’
tone, and the possibility for the interviewers to consult each
other between candidates all could have influenced the
ratings. These factors would in effect increase the interrater
reliability; our results show poor Ul interrater reliability
despite all of these possible confounders.

Bootstrap estimates of standard errors have been noted
to be biased in generalizability theory. The small sample
size of raters and items imposes further limitations on the
bootstrap methods. Thus, the standard errors provided for
the reliability coefficients should be interpreted as rough
approximations.

The small number of residency positions for any
specialty in Canada intrinsically limits the number of
applicants that will be granted interviews. In addition, the
interview process at our institution only allows for 20-
minute interviews, restricting the number of scenarios and
domains with which to assess candidates. A greater number
of scenarios would have better saturated the domains
studied and yielded higher overall reliability.

Conclusions

When tested on the same pool of applicants, our SI did not
achieve greater overall reliability than the Uls. This was a
consequence of the multidimensionality of the SI inducing
poor interitem reliability; the consistency between raters
was actually higher than that of the Uls. The SI was
successful at discriminating between several dimensions,
whereas the Uls consistently assessed only one. When
prompted to assess the dimensions identified as essential for
residents to perform, unstructured panels persisted in
assessing a single dimension, this time with poor overall
reliability due to a reduced between-candidate variance.
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Constraints in the duration of the interview process limited
the possible saturation of the domains assessed by the SI.
Allowing the structured tool to more deeply assess each
dimension by increasing the number of questions per
dimension would lead to higher interrater reliability.
Options include one long SI assessing all dimensions or
several shorter interviews each assessing one dimension.
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