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Rationale and Objectives. The authors performed this study to examine the relationship, if any, of a large number of
measures of medical school performance with radiology residency performance.

Materials and Methods. Applicationsof 77 radiology residentsnrolledfrom 1991 to 2000werereviewed.Medical school
gradesdean’sletter summarystatementdettersof recommendatiorselectionto Alpha OmegaAlpha (AOA), andNational

Board of Medical Examiners (NBME) and U.S. Medical Licensing Examination (USMLE) Step 1 scores were recorded. Stu-
dentt tests, analysis of variance, and correlation coefficients were used to examine the relationship between these measures of
medical school performance and subsequent performance during radiology residency as determined by rotation evaluations, ret-
rospective faculty recall scores, and American College of Radiology (ACR) and American Board of Radiology (ABR) examina-
tion scores. Resident performance was also correlated with prestige of the medical school attended.

Results. Preclinical grades of Honors or A; clinical grades of Honors or A in medicine, surgery, and pediatrics; and high
NBME/USMLE scores strongly predicted success on the ABR written clinical examination but did not predict rotation
performance. Most other measures of medical school performance, including outstanding Dean’s letters and letters of rec-
ommendation, AOA selection during the senior year, and high medical school prestige did not predict high examination
scores or superior rotation performance during residency.

Conclusion. Success on the ABR examination can be predicted by medical school success in preclinical courses, some
clinical courses, and USMLE examination scores. Dean’s letters, letters of recommendation, AOA selection during the
senior year, and medical school prestige do not appear to predict future resident performance as reliably.

Key Words. Radiology residency performance, residency performance, American Board of Radiology Examination
Scores, American College of Radiology Examination Scores, residency rotation performance.
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Radiology resident selection is vitally important both to  program. The committees also have an obligation to the
residency training programs and to residency candidates candidates, whose careers, lives, and families are greatly
entering the match. Resident selection committees have affected by the committees’ decisions. These responsibili-
responsibility to their departments to rank the applicants ties demand fairness and due process toward each candi-
who are most qualified and best suited for that particular date.

Given the increasingly competitive pool of applicants,

this is no small task. Accordingly, most radiology resi-
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74% regarded selection to Alpha Omega Alpha (AOA) to
be very important, and just more than 50% emphasized
scores on the U.S. Medical Licensing Examination
(USMLE).

Despite widespread use of this information in resident
selection, few data indicate whether any of these mea-

sures of medical school performance predict a given can-
didate’s subsequent success as a resident. The few pub-

lished studies on this topic have reported conflicting re-
sults (2). For example, three studies (3-5) failed to find
any correlation between USMLE scores and later resi-
dencyperformancewhereaswo others(6,7) demon-
strateda positive correlation.One study (8) showedthat
class rank based on medical school grades had a “mod-
est” correlation with future residency performance; an-
other (9) revealedthat applicantrank orderdid not predict
subsequent residency performance. Most of these pub-
lished studies (and several others) have included small
sample sizes and utilized only short-term follow-up, usu-
ally assessing resident performance solely during the 1st
year of postgraduateéraining (7,8,10).Furthermore}im-
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ommendation. Selection to AOA was noted, as well. We
also recorded the perceived prestige of each resident’s
medical school (determined according to thé&. News

and World Report listing of best graduate schools in
2001). Finally, we noted whether the applicant attended a
medical school located in the same general region (within
the same state or neighboring states) as our program or
had any other substantial connection to the region, such
as a regional birthplace or college.

Performance in five preclinical (anatomy, biochemistry,
pathology, pharmacology, and physiology) and five clini-
cal (medicine, surgery, pediatrics, obstetrics and gynecol-
ogy, and radiology) courses was reviewed. Students were
placed into one of two categories: those who received
grades of “Honors” or “A,” and those who did not. No
data were recorded for the five applicants who attended a
medical school in which only passing or failing grades
(without the Honors or A designation) were assigned.

As mentioned, the NBME and USMLE Step 1 scores
were recorded. Because these two examinations employ
different scoring systems, the results for each were re-

ited data specifically address the assessment of future ra-corded separately. A normalized scoring system was also

diology residents. Only three of the previously cited stud-
ies (3,4,9) assessethe performanceof medicalstudents

devised so that scores for each examination could be con-
sidered together.

who subsequently entered radiology residencies, and each Dean’s letters were sorted into one of two categories:

of these studies was limited in scope.

those in which the word “outstanding” was used in the

We performed this study to examine the relationship, ifsummary statement or in which the overall tone indicated

any, between a large number of measures of medical

superlative medical school performance, and those in

school performance and radiology residency performancewhich the tone reflected less than outstanding perfor-

Our hope was to determine which elements of a medical

mance. Twenty-nine of the 67 available dean’s letters

student’s application are most predictive of future successvere classified as indicating outstanding performance.

in a radiology residency. It might then be possible to give

special consideration to these elements during resident
selection.

MATERIALS AND METHODS

We reviewed the records of 77 residents who com-
pleted 4 years of training in our diagnostic radiology resi-

Three letters of recommendation were evaluated for
each resident. These letters were sorted into one of two
categories: those describing the student as the best candi-
date in his or her class or as one of the best students with
whom the author had interacted, and those that were posi-
tive but did not describe the resident in such glowing
terms.

We categorized each resident’s medical school by

dency program between 1991 and 2000. Information fromplacing it into one of three categorie) elite schools
the residency application regarding medical school perfor{ranked 1-12 according to th&.S. News and World Re-

mance and data regarding subsequent residency perfor-
mance were recorded.

Assessment of Medical School Performance

We recorded data from each resident’s radiology resi-
dency application, including medical school transcripts,
National Board of Medical Examiners (NBME) or
USMLE Step 1 results, dean’s letters, and letters of rec-
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port survey), b) competitive but not elite schools (ranked
13-50 according to th&).S News and World Report sur-
vey), and ¢) all other schools.

Assessment of Radiology Residency
Performance

Residency performance was assessed in three ways:
(a) by a review of rotation evaluation formd))(by a sur-
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RADIOLOGY RESIDENCY PERFORMANCE

vey of three faculty members regarding resident perfor-
mance, andd) by American College of Radiology (ACR)

residents did not take this examination. Because the num-
ber of 4th-year ACR examination scores was very small

in-training examination scores during the first three years (n = 11), these results were not included in our analysis.

of residency and the American Board of Radiology
(ABR) written clinical examination score during the 4th
year of residency.

The method utilized for considering the rotation evalu-
ation forms hasbeendescribedpreviously(9). Briefly,

evaluation forms were obtained for each resident through-

out his or her residency at the conclusion of each 3—4-

week subspecialty rotation. Usually, the rotation directors

or the faculty members who had the most contact with
the resident completed that resident’s evaluation form.

Although residents were subjectively evaluated in a num-
ber of categories, we chose to record data from two cate-

gories applicable to every rotation: general knowledge
and overall performance&seneral knowledge consisted of
an assessment of general medical and radiology knowl-
edge as it related to the specific rotation. Overall perfor-
mance reflected a broad impression of how the resident
performed during the rotation. No specific criteria were
available to guide the faculty members in their evalua-
tions. A mean score from all evaluation forms was calcu-
lated for each resident in general knowledge and overall

We also recorded the overall scores for the ABR written
clinical examination.

Statistical Analyses

The measures of medical school performance were
compared with the measures of radiology residency per-
formance. Given the variety of data acquired for this
study, a number of different statistical methods were em-
ployed.

Medical school performance in the five selected pre-
clinical and clinical courses was compared with the radi-
ology residency rotation evaluation scores and the retro-
spective faculty evaluation scores by using Studessts
(for independent samples). For each of the 10 assessed
preclinical and clinical courses, we compared rotation
evaluation scores and retrospective evaluation scores in
general knowledge and overall performance and retro-
spective evaluation scores in interpersonal skills for those
residents who received grades of Honors or A with those
residents who did not. Studenhtests were also used to

performance for each year of residency; these scores wer@etermine whether those who received grades of Honors
assumed to reflect the resident's performance during that©f A had higher ACR and ABR scores than those who
year of residency. Because two different evaluation formsréceived lower grades.

were employed during the study period (a five-point scale

from 1991 to 1995 and a four-point scale from 1995 to
2000), we created a normalizeescore for the evaluation
form ratings so that the two types of evaluation forms
could be combined.

Three senior faculty members with expertise in three
different subspecialty areas performed the retrospective
evaluation of residents. A four-point grading scale was

Studentt tests were employed to determine whether
any difference existed in rotation evaluation scores, retro-
spective evaluation scores, ACR examination perfor-
mance, and ABR examination scores between residents
who had outstanding dean’s letters versus residents who
did not.

Studentt tests were also used to determine whether
residents who had received the highest-scored letters of

used. The faculty members were asked to assess residerfcommendation had higher rotation evaluation scores,
in the same two categories that were used on the rotationfetrospective evaluation scores, or ACR/ABR scores than

evaluation forms (general knowledge and overall perfor-

mance). The faculty members were also asked, however,

to evaluate the residents in an additional category: inter-

those who did not.
Additionally, Student tests were used to determine
whether residents who had been selected to AOA as med-

personal skills. We added this additional category becausigal students had better radiology rotation or retrospective

we believed that an assessment of interpersonal skills

faculty evaluation scores or scored more highly on the

might reflect more closely measures of performance usedACR/ABR examinations than those who had not been

during some medical school clinical rotations.

At our institution, 1st-, 2nd-, and 3rd-year residents
regularly take the ACR examination. The overall number
of answers correct, percentage scores, and percentile
scores for this examination were recorded for each resi-
dent. With the exception of 1991 and 1992, the 4th-year

selected.

Finally, Student tests were used to compare the rota-
tion and retrospective evaluation scores and the ACR/
ABR examination scores of residents who did and resi-
dents who did not have any substantial connection to our
region.
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Table 1

Preclinical Grades versus Performance on ACR or ABR Examination

Academic Radiology, Vol 9, No 4, April 2002

Course ACR 1st-Year Percentile ACR 2nd-Year Percentile ACR 3rd-Year Percentile ABR 4th-Year Score

Anatomy

Honors 72.1 [18, 25.0] 71.3[17,21.4] 68.0 [18, 23.8] 583 [17, 46.7]

No honors 52.1 [27, 25.9] 47.8 [26, 24.3] 53.0 [25, 21.1] 543 [30, 48.5]

P .01 .002 .04 .01
Biochemistry

Honors 64.4 [18, 22.8] 66.4 [18, 20.0] 67.3 [18, 23.4] 591 [18, 29.9]

No honors 55.4 [27, 31.1] 49.2 [25, 30.0] 53.5 [24, 24.7] 540 [28, 52.4]

P .271 .03 .075 <.001
Pathology

Honors 67.9 [22, 24.0] 64.7 [22, 26.4] 70.6 [22, 23.0] 587 [23, 45.0]

No honors 54.2 [28, 29.0] 50.3 [26, 27.1] 49.8 [26, 21.7] 535 [29, 45.7]

P .079 .070 .002 <.001
Pharmacology

Honors 66.7 [27, 23.9] 64.9 [26, 25.3] 65.9 [28, 22.1] 576 [27, 41.8]

No honors 52.9 [24, 28.8] 47.7 [283, 26.8] 51.4 [21,25.1] 540 [26, 55.1]

P .067 .03 .04 .01
Physiology

Honors 69.2 [19, 22.1] 70.8 [19, 20.0] 68.3 [19, 25.6] 582 [18, 36.4]

No honors 52.9 [28, 29.4] 46.1 [26, 26.4] 52.0 [26, 22.0] 543 [31, 54.8]

P .04 .001 .03 .005

Note.—Bold type demarcates statistically significant comparisons (P < .012). Number of comparisons and standard deviation, re-
spectively, are in brackets.

Correlation coefficients were obtained to compare the adjustment was performed. This adjustment lowersRhe
number of medical school Honors or A grades with the value that is necessary to reach statistical significance
rotation and retrospective evaluation scores and with the based on the number of comparisons that are made for

ACR/ABR examination scores. They were also used to each test. For the tests performed in our study, the Bon-

compare NBME and USMLE scores with radiology resi- ferroni adjustments lowered the threshéldralues for
dency rotation and retrospective evaluation scores and todetermining significance from .05 to .012 or .016.
compare NBME/USMLE and ACR/ABR examination

scores with one another. For this last analysis, NBME
scores, USMLE scores, and combined, normalized
USMLE/NBME scores were all compared with the num-

RESULTS

Preclinical Medical School Grades as Predictors

ber correct, percentage correct, and percentile scores on of Radiology Residency Performance
the ACR examination and with the overall ABR examina-

tion scores. (It should be remembered that, in general,

Residents who had received Honors or A grades in any
of the assessed preclinical courses performed statistically

correlation coefficients of 0.8—0.9 are considered to be significantly better on the ABR written clinical examina-
notable in laboratory research, but correlation coefficientstion than those who did not (by means of 39-52 points),
of 0.2—0.4 are considered to be notable in social science with P values of .005 or less for each comparison
[behavioral] research.) (Table1).

We used an analysis of variance to compare medical Honors or A grades in preclinical courses were sporad-
school prestige with subsequent resident performance asically related to success on the ACR examination. Resi-
assessed by means of rotation and retrospective evaluatialents who, as medical students, received Honors in the
scores and ACR/ABR examination scores. anatomy course subsequently performed significantly bet-

Given the large number of comparisons in this study, ter onthe 1st-and2nd-yearACR examinationgTable 1).
we were concerned about the possibility of fortuitously  Residents who received Honors in the pathology course
significant results. Therefore, for each test, a Bonferroni subsequently performed better on their 3rd-year ACR ex-
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RADIOLOGY RESIDENCY PERFORMANCE

Table 2

Clinical Grades versus Performance on ACR or ABR Examination

Course ACR 1st-Year Percentile ACR 2nd-Year Percentile ACR 3rd-Year Percentile ABR 4th-Year Score

Medicine

Honors 67.2 [25, 24.1] 64.8 [25, 25.2] 66.3 [25, 24.3] 583 [25, 44.6]

No honors 57.8 [33, 28.0] 53.2 [32, 26.2] 55.5 [31, 24.2] 544 [33, 48.7]

P .186 .097 102 .003
Obstetrics-gynecology

Honors 70.6 [25, 24.4] 66.3 [24, 24.7] 62.5 [28, 23.5] 572 [24, 43.7]

No honors 55.1 [29, 26.1] 53.7 [29, 25.7] 56.3 [25, 26.1] 554 [30, 52.5]

P .028 .077 371 77
Pediatrics

Honors 66.9 [25, 24.0] 66.0 [24, 22.2] 58.9 [26, 26.1] 584 [24, 45.1]

No honors 58.3 [31, 29.0] 53.2 [32, 28.1] 61.9 [28, 24.5] 543 [32, 49.2]

P .238 .072 .668 .002
Radiology

Honors 60.9 [22, 28.4] 59.8 [21, 27.8] 63.6 [23, 26.8] 567 [23, 51.7]

No honors 61.5[13, 26.6] 49.3 [13, 25.5] 50.2 [12, 24.0] 549 [13, 55.3]

P .949 .281 .156 .326
Surgery

Honors 68.2 [32, 21.6] 67.3 [31, 23.0] 67.5 [33, 20.1] 583 [30, 38.9]

No honors 55.8 [25, 29.6] 49.4 [25, 25.1] 50.0 [23, 27.3] 540 [27, 49.0]

P .087 .008 .01 .001

Note.—Bold type demarcates statistically significant comparisons (P < .012). Number of comparisons and standard deviation, re-
spectively, are in brackets.

amination. Those residents with Honors in the physiologyin the preclinical courses than with those employed by the
course performed better on their 2nd-year ACR examina- other two faculty members.

tion. Mean ACR examination scores were higher for stu-
dents who received Honors in all other preclinical
courses, but none of these other differences was statisti-
cally significant.

In contrast, no consistent, statistically significant differ-
ences in radiology rotation performance were found be-
tween residents who received preclinical Honors or A
grades and residents who did not. Also, residents who
received Honors or A grades in any one of the five se-
lected preclinical rotations did not receive statistically
significantly higher retrospective evaluation scores from

two of the three faculty members. Interestingly, residents yinica| courses did not consistently perform statistically
who received an Honors grade in anatomy, biochemistry, gignificantly better on the ACR examination, although

and physiology received statistically significantly higher o relationshipswvereidentified (Table 2). Residentsvho
scores from the third faculty member in the category of recejved an Honors or A grade in surgery had statistically
general knowledge, and residents who received an Honorsignificantly higher 2nd- and 3rd-year ACR examination
grade in anatomy also received statistically significantly scores than residents who did not. The mean ACR exami-
higher scores according to the third faculty member in thenation scores during each year were higher for residents
category of overall performance. These findings suggest receiving Honors or A grades for all but two of the other
that the criteria used by this faculty member were more comparisons, but none of these other differences was sta-
consistent with the criteria used to grade medical studentdistically significant.

Clinical Medical School Grades as Predictors of
Radiology Residency Performance

Residents who obtained Honors or A grades in medi-
cine, pediatrics, or surgery achieved significantly higher
ABR scores (by means of 39—43 points), wiRthvalues
lessthan.005 (Table2). In comparisonyesidentsvho
obtained an Honors or A in the obstetrics and gynecology
clerkship and the radiology elective did not subsequently
attain statistically significantly higher ABR examination
scores.

Residents who received Honors or A grades in their
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Residents who received grades of Honors or A in any Selection to AOA as a Predictor of Radiology
of their clinical courses did not perform statistically sig- Residency Performance

nificantly better on rotation or retrospective evaluation Selection to AOA during the senior year of medical
forms. school did not predict subsequent success during the radi-
ology residency. Selection to AOA during the senior year
Correlation between Number of Preclinical or did not reliably predict higher rotation or retrospective
Clinical Honors or A Grades and Residency evaluation scores or greater ACR examination success in
Performance any yearof residency(Table 3). WhereasmeanABR ex-

Residents who received more Honors or A grades in amination scores were higher for senior AOA students
the preclinical and clinical medical school courses also than for those who were not selected to AOA (600.7 vs
performed better on the ACR examination during their ~ 557.8, respectively), large standard deviations occurred,
2nd and 3rd years and scored higher on the ABR written and this difference did not reach statistical significance.
clinical examination than those residents who received Mean ABR examination scores for those residents who
fewer such grades. No correlation was found with the were selected to AOA during their junior year were also
1st-year ACR examination. Residents who received morehigher than those of residents who were not selected to
Honors or A grades did not receive higher rotation evalu- AOA in their junior year, although the difference was not

ation scores (with the exception of the overall perfor- as great as that between the senior-year AOA and the
mance category in the 3rd year) or retrospective evalua- non-AOA groups and, again, was not statistically signifi-
tions (with the exception of one evaluator’s general cant. In contrast, a few sporadic statistically significant
knowledge category). associations were found between selection to AOA during

the junior yearand ACR examinationsuccesgTable 3).

Dean’s Letter Summary Statements as Predictors Selection to AOA during the junior year predicted statisti-
of Radiology Residency Performance cally significantly higher percentile scores, but not per-

No statistically significant differences were found be- centage correct or number correct, for the 1st-year ACR
tween mean rotation evaluation scores in any year or ret-examination. Selection to AOA during the junior year
rospective faculty recall scores for those residents who also was associated with statistically significantly higher
had received dean'’s letter summary statements listing  percentile scores and percentage correct, but not with
them as outstanding medical students versus those who number correct, on the 2nd-year ACR examination. Selec-
had not. Also, no statistically significant differences were tion to AOA during the junior year was not predictive of
found between the ACR/ABR written examination scores 3rd-year ACR examination success using any measure.
for residents who had received outstanding dean’s letter No statistically significant differences were found in mean
summary statements and the scores for residents who hartbtation evaluation scores for any year or in retrospective
not. An overall trend was found, however, toward better faculty evaluation scores between those residents selected
performance (albeit not statistically significant) on the to AOA during their junior year of medical school and
standardized radiology tests by those residents who had those who were not selected.
received outstanding dean'’s letters.

NBME/USMLE Scores as Predictors of Radiology

Letters of Recommendation as Predictors of Residency Performance
Radiology Residency Performance Many statistically significant correlations were found

No statistically significant differences were found be- between performance on the NBME or USMLE examina-
tween the mean rotation evaluation scores in any year ortion and subsequent written examination scores during
retrospective faculty scores for those residents who had radiologyresidency(Table 4). WhereadNBME scoresfor
received the most outstanding letters of recommendation the period 1991-1996 did not correlate with ACR exami-
and the evaluation scores of those who had not. Residentsation scores for any year, they did statistically signifi-
who had received the most outstanding letters of recom- cantly correlate with ABR written examination scores.
mendation did consistently attain higher mean ACR and The USMLE scores for the period 1997-2001 statistically
ABR scores in comparison to those who had not receivedsignificantly correlated with every measure of perfor-
such letters. These differences were not great, however, mance on 1st- and 3rd-year ACR examinations, two of
and none reached statistical significance. the three measures of performance on the 2nd-year ACR
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Table 3

AOA Selection versus Scores on ACR or ABR Examinations

Junior-Year AOA

Senior-Year AOA

Examination Yes No Yes No
ACR
1st year
No. correct 334.1 (.672) [16, 29.4] 330.1 [32, 34.0] 340.9 (.430) [8, 41.1] 330.9 [38, 30.4]
Percentage correct 56.4 (.067) [16, 5.0] 53.6 [32, 4.6] 54.8 (.946) [8, 5.7] 54.6 [38, 4.8]
Percentile 73.2 (.013) [17, 18.6] 56.1 [34, 28.4] 62.8 (.657) [8, 31.9] 58.1 [41, 26.3]
2nd year
No. correct 373.9 (.059) [15, 28.1] 353.9 [24, 37.5] 388.3 (.48) [6, 31.0] 356.7 [31, 35.2]
Percentage correct 62.4 (.014) [17, 4.4] 58.5 [26, 5.1] 61.2 (.527) [7, 4.0] 59.8 [34, 5.5]
Percentile 73.6 (.007) [17, 23.5] 52.7 [31, 24.9] 60.9 (.780) [8, 21.0] 58.0 [38, 28.0]
3rd year
No. correct 403.9 (.036) [16, 40.9] 378.5[21, 30.2] 392.0 (.985) [4, 11.5] 392.4 [31, 38.0]
Percentage correct 66.1 (.112) [18, 5.5] 63.6 [27, 4.9] 64.8 (.952) [5, 2.5] 65.0 [38, 5.3]
Percentile 68.4 (.081) [19, 23.6] 55.9 [30, 24.1] 60.4 (.820) [7, 25.4] 62.7 [40, 23.7]
ABR 579.7 (.108) [17, 43.2] 556.4 [33, 50.0] 600.7 (.032) [7, 29.5] 557.8 [41, 49.6]

Note.—Bold type demarcates statistically significant comparisons (P < .016). P values are in parentheses; number of comparisons

and standard deviation, respectively, are in brackets.

Table 4

Correlation Coefficients of Scores on NBME or USMLE with Scores on ACR

or ABR Examination

NBME USMLE Normalized
Examination 1991-1996 1997-2001 1991-2001
ACR
1st year
No. correct 0.514 (.029) [18] 0.605 (.002) [24] 0.563 (.000) [42]
Percentage correct 0.508 (.032) [18] 0.612 (.001) [24] 0.553 (.000) [42]
Percentile 0.504 (.033) [18] 0.626 (.000) [30] 0.585 (.000) [48]
2nd year
No. correct 0.175 (.136) [17] 0.552 (.041) [14] 0.454 (.010) [31]
Percentage correct 0.418 (.095) [17] 0.593 (.006) [20] 0.478 (.003) [37]
Percentile 0.431 (.085) [17] 0.515 (.007) [26] 0.471 (.001) [43]
3rd year
No. correct 0.442 (.066) [18] 0.822 (.001) [12] 0.507 (.004) [30]
Percentage correct 0.497 (.036) [18] 0.665 (.001) [22] 0.584 (.000) [40]
Percentile 0.361 (.141) [18] 0.527 (.007) [25] 0.460 (.002) [43]
ABR 0.614 (.005) [18] 0.824 (.000) [24] 0.725 (.000) [42]

Note.—Bold type demarcates statistically significant comparisons (P < .016). P values are in
parentheses; when P is listed as .000, P < .001. Number of comparisons is in brackets.

examination, and ABR written examination scores. The USMLE and normalized NBME/USMLE scores with

normalized NBME/USMLE scores for the period 1991- ABR examination scores, in which the correlation coeffi-

2001 statistically significantly correlated with every mea- cients were 0.824 and 0.725, respectively. Phealues

sure of performance on 1st-, 2nd-, and 3rd-year ACR ex- for these comparisons were very low .001).

aminations and with the ABR written examination scores. In contrast, no statistically significant positive correla-
Correlation coefficients were high for these compari- tions were found between NBME and USMLE examina-

sons. This was especially true for the comparisons of tion scores and radiology rotation evaluation scores in
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eithercategoryor for any year.Also, no correlationswere
found betweenNMBE and USMLE examinationscores
andretrospectiveevaluationscores.

Medical School Prestige as a Predictor of
Radiology Residency Performance

Medical schoolprestige(accordingto the U.S. News
and World Report) did not predictsubsequentadiology
residencyperformance Specifically,therewas no signifi-
cantcorrelationbetweenthe ranking of a resident’smedi-
cal schoolandhis or her rotation evaluationscoresduring
any yearof residencyor with the retrospectivefaculty
evaluationsOne-wayanalysisof variancealsofailed to
detectany statisticallysignificantdifferenceamongthe
meanrotation evaluationscoresin any yearor in either
categoryfor residentsfrom “elite”, “competitive”, or
othermedicalschools.Additionally, no correlationwas
found betweenthe ranking of a resident’smedicalschool
and his or her subsequenABR written examinationor
ACR examinationscoresduring any year of residency.

Geography as a Predictor of Radiology
Residency Performance

Residentswith ties to the geographiaegionin which
our residencyprogramis locatedperformedbetterduring
the early and late yearsof radiologyresidencyasassessed
by rotation evaluationscores Residentsvho had attended
collegeor medicalschoolor who had previouslylived in
our geographiaegionhad higher meanrotation evalua-
tion scoresfor overall performancen the 1stand4th
yearsthanthosewho did not. No other statistically signif-
icant relationshipsregardinggeographywere found.

The purposeof our studywasto determinef, at our
institution, specificelementsof a medicalstudent’sresi-
dencyapplicationcan predicthis or her future perfor-
manceasa resident.If so, we might thenemphasize¢hese
elementsn our residentselectionprocessWe found that
residentswho hadreceivedHonorsor A gradesin the
five preclinicalmedicalschoolcoursessporadicallyper-
formed statisticallysignificantly betteron their ACR in-
training examinationsand performedsubstantiallybetter
on their ABR written clinical examinationghanthose
residentsvho had not. Residentsvho hadreceivedHon-
orsor A gradesin severalof the assessedlinical courses
(medicine,pediatrics,and surgery)alsodid substantially
betteron their ABR examinationthanthosewho had not.
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In all but two otherinstancesresidentavho hadreceived
Honorsor A gradesin any of the other preclinical or clin-
ical courseshad highermeanlst-, 2nd-, and 3rd-year
ACR and ABR examinationscoresthanthosewho did
not receivethesegrades but noneof theseotherdiffer-
enceswas statisticallysignificant. Finally, we alsofound
that NBME/USMLE scorescorrelatedstrongly with both
ACR examinationand written clinical ABR examination
scores.

Thereasondor thesecorrelationsare not obvious,but
they may reflectthat excellenttest-takingskills during
medicalschoolarelikely to be rewardedwith good
gradesand high examinationscores.Theseskills are
likely to persistinto residency Our resultssuggesthatf
residency programs value success on written examina-
tions, then preclinical grades, some clinical grades, and
USMLE scores should be emphasized in the resident se-
lection process.

These results echo those of previous studies in other
specialties that showed correlations between medical
school board examinations and subsequent board certifica-
tion examinations, including those for orthopedic surgery,
dermatology, preventive medicine, and internal medicine
(11). In the radiology literature,however theseresults
differ from those recently reported by Gunderman and
Jackson(4), who did not detectany associatiorbetween
NBME scores and ABR written or oral examination
scores. We suspect that the discrepant results may be
caused by differences in methods. Gunderman and Jack-
son were interested primarily in determining whether the
few residents in their series who failed the ABR written
or oral examination were more likely to have performed
poorly on the NBME examination; those authors did not
find this to be the case. Our study, however, did not con-
sider failure rates but, instead, calculated correlation coef-
ficients, and during the time period that we studied, none
of our residents failed the written ABR examination.

The most important result of our study may be the
lack of any identifiable predictive value demonstrated by
several measures of medical school performance. Out-
standing dean'’s letters, superior letters of recommenda-
tion, AOA selection during the senior year, and medical
school prestige did not consistently predict subsequent
residency performance to a statistically significant degree
as assessed by radiology rotation evaluations, retrospec-
tive faculty evaluations, and to a slightly lesser extent,
ACR/ABR written examinations. Therefore, we believe
that these elements of the residency application may be
overemphasized.
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Selecting residents with a greater likelihood for suc- mance. Finally, because of the large number of statistical
cess on clinical rotations would be beneficial, but no meacomparisons, fortuitously significant results are possible.
sures of medical school performance have yet been identStatistical adjustments were performed with this pitfall in
fied that can predict radiology rotation performance. Our mind.
results also indicate that a medical student who excels at  In summary, our detailed analysis has shown that of all
a less prestigious medical school is just as likely to excel the elements available from residency applications, pre-
during his or her radiology residency as a student with  clinical grades of Honors or A in anatomy, biochemistry,
similar credentials from an elite medical school. pathology, pharmacology, and physiology; clinical grades

We were surprised to learn the role of geography. Resuf Honors or A in surgery, medicine, and pediatrics; and
idents with a connection to our state, or to our neighbor- hjgh NBME/USMLE scores strongly predict higher scores
ing states, performed better both early and late in their o the ABR written examination in clinical radiology and,
residency. This may be because such residents adapt mog@asionally, predict superior performance on the ACR
quickly to residency in a familiar environment and have i -5ining examination. Outstanding dean’s letters, super-
more external support later in the residency, when SIess |o4ye |etters of recommendation, AOA selection during
again peaks. ) .. . the senior year, and medical school prestige do not appear

Our study hgs a number of §trengths, including its SIZ€44 predict residency success as reliably when assessed
(9 years of resident data) and its breadth. To our knowl- using any of our measures. Unfortunately, none of the

edge, no other such study has examined as many ele- . L )
. o elements from medical student applications predict supe-
ments of the medical student application or measured res-. . .
: . rior residency performance as assessed by rotation evalua-
ident performance as extensively. . . .
: S tion forms or faculty retrospective evaluations.

Our study also has a number of important limitations.
Despite its size and breadth, it remains relatively small,
consisting of data regarding only 77 residents. If more M
resident data had been included, more of our Comparisong. Grantham JR. Radiology resident selection: results of a survey. Invest

; - s I Radiol 1993; 8:99-101.
mlght have_ y|(.ald.ed StatIStlca”y _Slgmflcam reSL_JItS' The 2. Berner ES, Brooks CM, Erdmann JB. Use of the USMLE to select resi-
study also is limited by predominantly subjective evalua- dents. Acad Med 1993; 68:753-759.
tions of resident performance and rating scales that at- 3 Wood PS, Smith WL, Altmaier EM, Tarico VS, Franken EA Jr. A

. s prospective study of cognitive and noncognitive selection criteria
tempt to quantlfy dean’s letters and letters of recommen- as predictors of resident performance. Invest Radiol 1990; 25:855-

dation. It is also limited by its homogeneous study popu- 859.

. H H . H 4. Gunderman RB, Jackson VP. Are NBME examination scores useful in
Iq‘uon. Al resu_j_ents In _the StUdy were enrolled_ _In a Smgle’ selection radiology residency candidates? Acad Radiol 2000; 7:603-
highly competitive residency program. A multi-institu- 606.
tional study, which would include a more diverse popula- - DGFLOSE* DAl, Fosa R. Eva'uagon of a1zygs1tef1‘10;es1i9"eg1t° enhange the
. . . . L. resident selection process. Surgery ; 715-721.
tlon’ mlght prowde stronger statistical results for spe- 6. Fine PL, Hayward RA. Do the criteria of resident selection committees
cialty-wide application. The present single-institutional predict residents’ performances? Acad Med 1995; 70:834-838.

: H _ 7. Yindra KJ, Rosenfeld PS, Donnelly MB. Medical school achievements
S’[Udy may prowde lessons Only for the reSIdenCy selec as predictors of residency performance. J Med Educ 1988; 63:356—

tion process at our institution or at similarly competitive 363.
programs. Add|t|ona||y’ we did not assess the re|ati0nship 8. Loftus LS, Arnold L, Willoughby TL, Connolly A. First-year residents’

f | ABR inati £ t dical hool performances compared with their medical school class ranks as de-
or ora eéxamination performance to medical schoo termined by three ranking systems. Acad Med 1992; 67:319-323.

performance. Because only a very small number of our 9. Adusumilii S, Cohan RH, Marshall K, et al. How well does applicant

residents did not pass the oral ABR examinations out- rank order predict subsequent performance during radiology resi-
dency? Acad Radiol 2000; 7:35-40.

right, we did not believe that oral ABR scores would be aqo. Gunzburger LK, Frazier RG, Yang L, Rainey ML, Wronski T. Premedi-

reliable discriminator. Nonetheless, future investigations cal and medical school performance in predicting first-year residency
. . . . performance. J Med Educ 1987; 62:379-384.

mlght be able to assess the relatlonshlp _between medlcalﬁ. Balentine J, Gaeta T, Spevack T. Evaluating applicants to emergency

school performance and oral ABR examination perfor- medicine residency programs. J Emerg Med 1999; 17:131-134.
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