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Reliability and acceptability of a five-station multiple
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Background: Standard interviews are used by most residency programs in the United States for assessment of

aptitude of the non-cognitive competencies, but variability of interviewer skill, interviewer bias, interviewer

leniency or stringency, and context specificity limit reliability.

Aim: To investigate reliability and acceptability of five-station multiple mini-interview (MMI) model for

resident selection into an internal medicine residency program in the United States.

Setting: One independent academic medical center.

Participants: Two hundred and thirty-seven applicants and 17 faculty interviewers.

Program description: Five, 10-min MMI stations with five different interviewers blinded to the candidate’s

records and one traditional 20-min interview with the program director. Candidates were rated on two items:

interpersonal and communication skills, and overall performance.

Program evaluation: Generalizability data showed that the reliability of our process was high (�0.9). The

results of anonymous surveys demonstrated that both applicants and interviewers consider the MMI as a fair

and more effective tool to evaluate non-cognitive traits, and prefer the MMI to standard interviews.

Discussion: The MMI process for residency interviews can generate reliable interview results using only five

stations, and it is acceptable and preferred over standard interview modalities by the applicants and faculty

members of one US residency program.

Keywords: education; interviews; medical graduate; residency recruitment; reliability

*Correspondence to: Richard Alweis, 6th Avenue and Spruce Street, West Reading, PA 19611, USA,

Tel: �484 628 8133, Fax: �484 628 9003, Email: Richard.Alweis@readinghealth.org

Received: 9 May 2013; Revised: 2 October 2013; Accepted: 8 October 2013; Published: 17 December 2013

I
n 1999, the Accreditation Council for Medical

Education (ACGME) endorsed core competencies

in six different areas to evaluate residents during

training: patient care, medical knowledge, system-based

practice, practice-based learning and improving, profes-

sionalism, and interpersonal and communication skills.

Success in training is defined by achieving competence in

the 6 core areas to the level expected of a new practitioner

(1). Standard interviews are used by most residency

programs in the United States for assessment of aptitude

of the non-cognitive competencies such as professional-

ism, and interpersonal and communication skills. How-

ever, variability of interviewer skill, interviewer bias,

interviewer leniency or stringency, and context speci-

ficity makes reliability too low for the ‘high-stakes’

resident selection process (2�10) leading one author to

describe the process as an ‘elaborate, labor-intensive

lottery’ (11).

The multiple mini-interview (MMI) model was first

developed in 2001 by Eva et al., to mitigate interviewer

bias and context specificity by increasing the number of

interviewers and standardizing interview questions (12).

Since then, the MMI model has been used as a recruit-

ment tool in several medical schools and some residency

programs in Canada and the United Kingdom (10, 13,

14). Evidence for its high reliability has been demon-

strated using 6�12 interview stations (12, 15�17). Inter-

viewers and applicants have found it to be an acceptable

alternative to a traditional interview (13, 14, 18). The

MMI has also shown predictive validity to clinical

performance measures and licensing examination scores

(19, 20).

The objective of this research was to investigate the

acceptability and reliability of a five-station MMI model

in selecting residents into an internal medicine residency

program in the United States.
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Methods
This study was a non-randomized, retrospective cohort

study analyzing the ratings and post-interview surveys

from the applicants and interviewers of the residency

interviews in a single, independent academic medical

center.

In May of 2011, our resident selection committee

proposed implementation of the MMI model to address

our challenges in recruiting residents with the non-

cognitive skills that we believed were critical to physician-

ship. We developed different scenarios that allowed for

assessment of professionalism, communication skills,

critical thinking, ethical behavior, tolerance for uncer-

tainty, and teamwork. A traditional 20-min interview with

the program director was maintained, though given less

value in the creation of the rank order list, to assuage

faculty concerns about the loss of some of the program-

specific information that could be exchanged in that

setting.

All interviewers received 2 hours of training in MMI

concepts and logistics, which included practice during a

simulated MMI station. The interviewer panel included

faculty members and senior internal medicine resident

volunteers.

On the interview day, each applicant completed five

10-min MMI stations and one traditional 20-min inter-

view with the program director. MMI interviewers were

blinded to the content of applicant files to minimize biases

incurred by advance knowledge of the applicant. At each

MMI station, applicants had 2 min to read background

information on the scenario and 8 min to address the

scenario with the interviewer. Interviewers spent a total of

90 min on each interview session. Separate rooms and a

single interviewer were assigned to each station. At the

end of each station, candidates were rated on two items,

interpersonal and communication skills, and overall

performance, using a seven-point anchored Likert scale.

Interviewers were also allowed to note any ‘red flag’ issues

in a free-text commentary field.

Applicants were surveyed anonymously as to their

perceptions regarding the differences between the use of

the MMI and the traditional interviews in the domains of

fairness, stress level, and effectiveness in evaluating their

non-cognitive traits. These surveys were submitted to a

departmental secretary who had no knowledge of their

applicant file. Interviewers who performed both tradi-

tional interviews and MMI interviews were also surveyed

anonymously as to their perceptions regarding the dif-

ferences between the MMI and traditional interview in

terms of fairness, effectiveness in assessing non-cognitive

skills, and preference compared to standard interview

formats. Paired t-tests were used for comparisons be-

tween methods with a p-value of 0.05 used to determine

significance.

The data from the interviews were entered into an

Excel database, which was then restructured to facilitate

the univariate generalized linear model (GLM). Once

positioned, the data were imported into SPSS for analysis

and the model GLM was run using the score obtained

from the interview as the dependent variable, and the

candidate, station, and interviewer as random effects.

Random effects models were used to compute estimated

variance values, which are needed for calculation of the

G-coefficients (12). G-coefficients were computed for

each individual station as well as combinations of

candidate within the station, station within interviewer,

and interviewer within candidate.

The study was approved by the Reading Hospital

Institutional Review Board as a quality improvement

project; therefore, informed consent was not obtained.

Results
There were five interview stations in the data (Medical

Error, Family Meeting, Last Call, Mentor Meeting, and

Overloaded Census), which were fully crossed by both

interviewer and candidate. Seventeen interviewers per-

formed a total of 1,185 interviews. There were 237

candidates each of whom participated in all five interview

stations.

G-coefficients are reported for each station and ranged

from a minimum of 0.9797 for the Last Call station to a

high of 0.9848 for the Overloaded Census station (Table 1).

G-coefficients for the combinations of candidate within

station, station within interviewer, and interviewer within

candidate were 0.9615, 0.9814, and 0.9548, respectively.

Of the 237 applicants who were interviewed, 180 (76%)

returned the anonymous survey. Applicants indicated

that they agreed with the statements that ‘the MMI was

fair’ more strongly than with ‘a traditional interview is

fair’ (5.12 vs. 4.07, pB0.001) (Table 2). They had higher

agreement that ‘the MMI is effective at evaluating non-

cognitive skills’ than for ‘the traditional interview is effec-

tive evaluating non-cognitive skills’ (5.05 vs. 3.41, pB

0.001). There was no difference in perceived stressfulness

Table 1. G-coefficients for MMI subscales as well as

combined reliability

Category G-coefficient

Medical error 0.9819

Family meeting 0.9832

Last call 0.9797

Mentor meeting 0.9829

OC 0.9848

Candidate within station 0.9615

Station within interviewer 0.9814

Interviewer within candidate 0.9548
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of the MMI compared to the traditional interview (3.06

vs. 3.18, p�0.32). The mean agreement with the state-

ment that ‘the MMI process was enjoyable’ was 5.32 on a

six-point Likert scale.

All eight interviewers who had experience performing

both a traditional interview and the MMI model returned

the interviewer survey (100%). Interviewers agreed with

the statements regarding fairness of the MMI more

strongly than with statements regarding fairness of the

traditional interview (5.44 vs. 3.38, p�0.01) (Table 3).

Interviewers noted higher agreement with statements of

the effectiveness of the MMI at evaluating non-cognitive

skills than a similar statement regarding the traditional

interview (5.44 vs. 3.25, pB0.002). Interviewers also had

higher agreement with a statement that the MMI was

enjoyable than a statement that standard interviews were

enjoyable (5.75 vs. 4.25, pB0.008). Faculty interviewers

were in favor of continuing using the MMI as a recruit-

ment tool in our residency program (average of 5.88 on a

six-point Likert scale).

Discussion
Our study investigated the reliability and acceptability of

a five-station MMI model for internal medicine residency

program recruitment. Our generalizability data showed

that even with only five stations, the reliability of our

process was high enough for high-stakes decisions such as

admissions (�0.9 for candidate within station). Prior

research has demonstrated similar high reliability values

of the MMI model, although using more stations. Eva

et al. have found reliability coefficients of 0.73, 0.76, and

0.85 using 8, 9, and 12 stations respectively (12, 15, 19).

Roberts et al. described a reliability coefficient of 0.7

on an eight-station MMI study (17). Hofmeister et al.

reported a reliability value of 0.67 with the use of 12

stations (21). Our research adds to what is known by

demonstrating acceptable reliability for high-stakes deci-

sions (�0.9) using fewer MMI interviews, which may be

beneficial to residency programs with fewer available

personnel and resources for the interview process.

We also demonstrated that the MMI process was

acceptable to a pool of interviewers and interviewees

previously exposed to standard interview formats. Inter-

viewees did not find the process more stressful and felt that

it was fairer and more effective tool to evaluate their non-

cognitive traits. Interviewers echoed these feelings and

preferred it to standard interviews. Several studies have

confirmed this finding about the MMI experience (13, 14,

18, 22). Hofmeister et al. reported evidence of accept-

ability of the MMI process in a group of 74 international

medical graduates applying to a family medicine residency

program and interviewers in Alberta, Canada (14). Dore

et al., in a group of 484 Canadian and international

medical graduates to three residency programs in Canada,

reported that 88% of candidates believed they could

accurately portray themselves during the MMI, and 74%

of interviewers believed the MMI outperformed the

traditional interview (22). Reading Hospital interviewers

were highly in favor of continuing the utilization of MMI

for resident recruitment. This does not appear to be

secondary to a time-saving bias as the total time spent in

the interview process using MMI was 90 minutes per

interviewer, whereas the previously used traditional inter-

view style required 80 minutes per interviewer.

Our study limitations include the fact that it was

conducted in a single institution, and that the number of

interviewees was relatively small, so the positive survey

findings may be attributable to other aspects of this

faculty or applicant pool. Interviewers had undergone

training for the MMI during which a case was made

regarding the limitations of standard interviews; those

interviewers also assisted in developing the cases, making

it more likely that they would believe in the process and

possibly biasing their answers against standard inter-

views. Finally, interviewees interested in our program

may very well have felt ‘obligated’ to give positive

Table 2. Applicant survey data with selected paired t-tests as

indicated (n�150 for each item)

Survey question Mean (SD) p

Traditional interview is fair 4.07 (1.26)

MMI is fair 5.12 (0.79) B0.001

I enjoyed the MMI 5.32 (0.81)

Traditional interview is stressful 3.18 (1.34)

MMI is stressful 3.06 (1.39) 0.32

Traditional interview is effective evaluating

non-cognitive skills

3.41 (1.31)

MMI is effective evaluating non-cognitive

skills

5.05 (0.77) B0.001

Table 3. Interviewer survey data with selected paired t-tests

as indicated (n�8 for each item)

Survey question Mean (SD) p

Traditional interview is fair assessment

tool in screening applicants

3.38 (0.74)

MMI is fair assessment tool in screening

applicants

5.44 (1.05) p�0.01

Traditional interview is enjoyable for me 4.25 (1.04)

MMI is enjoyable for me 5.75 (0.71) p�0.01

Traditional interview is effective tool in

screening applicants

3.25 (0.46)

MMI is effective tool in screening

applicants

5.44 (0.90) p�0.002

I am in favor of continuing to use MMI

instead of traditional interviews

5.88 (0.35)
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feedback regarding the MMI process, possibly causing a

response bias in favor of the MMI.

In conclusion, the MMI process can generate reliable

interview results using only five stations at the residency

level, and it was found to be acceptable and preferred

over standard interview modalities by applicants to one

US residency program and its faculty. Whether this five-

station MMI process can predict residents who have

communication or professionalism problems in residency

or in practice as the longer MMIs have (19, 20) and

whether our findings can be replicated at larger US

residencies are matters for further study. A multi-center

study with residency programs of various sizes in both

community and university settings is needed to verify our

findings.

Conflict of interest and funding

The authors have not received any funding or benefits

from industry or elsewhere to conduct this study.

References

1. Batalden P, Leach D, Swing S, Dreyfus H, Dreyfus S. General

competencies and accreditation in graduate medical education.

Health Aff (Project Hope) 2002; 21: 103�11.

2. Harasym PH, Woloschuk W, Mandin H, Brundin-Mather R.

Reliability and validity of interviewers’ judgments of medical

school candidates. Acad Med 1996; 71(Suppl): S40�2.

3. Edwards JC, Johnson EK, Molidor JB. The interview in the

admission process. Acad Med 1990; 65: 167�77.

4. Elam CL, Andrykowski MA. Admission interview ratings:

Relationship to applicant academic and demographic variables

and interviewer characteristics. Acad Med 1991; 66;9(Suppl):

S13�5.

5. Elam CL, Johnson MM. An analysis of admission committee

voting patterns. Acad Med 1997; 72(Suppl 1): S72�5.

6. Quintero AJ, Segal L, King S, Black K. The personal interview:

Assessing the potential for personality similarity to bias the

selection of orthopaedic residents. Acad Med 2009; 84: 1364�72.

7. Mann WC. Interviewer scoring differences in student selection

interviews. Am J of Occup Ther 1979; 33: 235�9.

8. Eva KW. On the generality of specificity. Med Educ 2003; 37:

587�8.

9. Kreiter CD, Yin P, Solow C, Brennan R. Investigating the

reliability of the medical school admissions interview. Adv

Health Sci Educ Theor Pract 2004; 9: 147�59.

10. Harris S, Owen C. Discerning quality: Using the multiple mini-

interview in student selection for the Australian National

University Medical School. Med Educ 2007; 41: 234�41.

11. Norman G. The morality of medical school admissions. Adv

Health Sci Educ Theor Pract 2004; 9: 79�82.

12. Eva KW, Rosenfeld J, Reiter HI, Norman GR. An admis-

sions OSCE: The multiple mini-interview. Med Educ 2004; 38:

314�26.

13. Humphrey S, Simon D, Wall D, Diwakar V, Goodyear HM.

Multiple mini-interviews: Opinions of candidates and inter-

viewers. Med Educ 2008; 42: 207�13.

14. Hofmeister M, Lockyer J, Crutcher R. The acceptability of the

multiple mini interview for resident selection. Fam Med 2008;

40: 734�40.

15. Eva KW, Reiter HI, Rosenfeld J, Norman GR. The relationship

between interviewers’ characteristics and ratings assigned during

a multiple mini-interview. Acad Med 2004; 79: 602�9.

16. Lemay J-F, Lockyer JM, Colin VT, Brownell AK. Assessment of

non-cognitive traits through the admissions multiple mini-

interview. Med Educ 2007; 41: 573�9.

17. Roberts C, Walton M, Rothnie I, Crossley J, Lyon P, Kumar K,

et al. Factors affecting the utility of the multiple mini-interview

in selecting candidates for graduate-entry medical school. Med

Educ 2008; 42: 396�404.

18. Razack S, Faremo S, Drolet F, Snell L, Wiseman J, Pickering J.

Multiple mini-interviews versus traditional interviews: Stake-

holder acceptability comparison. Med Educ 2009; 43: 993�1000.

19. Eva KW, Reiter HI, Trinh K, Wasi P, Rosenfeld J, Norman GR.

Predictive validity of the multiple mini-interview for selecting

medical trainees. Med Educ 2009; 43: 767�75.

20. Reiter HI, Eva KW, Rosenfeld J, Norman GR. Multiple mini-

interviews predict clerkship and licensing examination perfor-

mance. Med Educ 2007; 41: 378�84.

21. Hofmeister M, Lockyer J, Crutcher R. The multiple mini-

interview for selection of international medical graduates into

family medicine residency education. Med Educ 2009; 43: 573�9.

22. Dore KL, Kreuger S, Ladhani M, Rolfson D, Kurtz D,

Kulasegaram K, et al. The reliability and acceptability of the

multiple mini-interview as a selection instrument for postgrad-

uate admissions. Acad Med 2010; 85(Suppl): S60�3.

Julian D. Fraga et al.

4
(page number not for citation purpose)

Citation: Journal of Community Hospital Internal Medicine Perspectives 2013, 3: 21362 - http://dx.doi.org/10.3402/jchimp.v3i3-4.21362

http://www.jchimp.net/index.php/jchimp/article/view/21362
http://dx.doi.org/10.3402/jchimp.v3i3-4.21362

	Reliability and acceptability of a five-station multiple mini-interview model for residency program recruitment.
	doi:10.3402/jchimp.v3i3-4.21362

