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BACKGROUND AND OBJECTIVES: Our objective was to examine
the predictive validity of the American Board of Family Medicine’s
(ABFM) In-Training Examination (ITE) with regard to predicting out-
comes on the ABFM certification examination.

METHODS: This study used a repeated measures design across
three levels of medical training (PGY1-PGY2, PGY2-PGY3, and
PGY3-initial certification) with three different cohorts (2010-2011,
2011-2012, and 2012-2013) to examine: (1) how well the resi-
dents’ ITE scores correlated with their test scores in the following
year, (2) what the typical score increase was across training years,
and (3) what was the sensitivity, specificity, positive predictive val-
ue, and negative predictive value of the PGY3 scores with regard
to predicting future results on the MC-FP Examination.

RESULTS: ITE scores generally correlate at about .7 with the fol-
lowing year’s ITE or with the following year’s certification examina-
tion. The mean growth from PGY1 to PGY2 was 52 points, from
PGY2 to PGY3 was 34 points, and from PGY3 to initial certifica-
tion was 27 points. The sensitivity, specificity, positive predictive
value, and negative predictive value were .91, .47, .96, and .27,
respectively.

CONCLUSION: The ITE is a useful predictor of future ITE and ini-
tial certification examination performance.

(Fam Med 2015;47(5):349-56.)

he American Board of Family
TMedicine (ABFM) offers res-

idents enrolled in Accredita-
tion Council for Graduate Medical
Education (ACGME)-accredited res-
idency programs the opportunity to
take the ABFM In-Training Exam-
ination (ITE). The purposes of the
ABFM’s ITE are (1) to provide each
resident with a low-cost, low-stakes
opportunity to become familiar with
the general format and item writing
style that will be used on the Main-
tenance of Certification for Family
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Physicians (MC-FP) Examination
and (2) to provide each resident and
his or her program director with an
opportunity to assess how well the
resident is progressing toward even-
tually passing the MC-FP Exami-
nation. Given these purposes, it is
important that (1) the ITE content
be similar to that of the MC-FP Ex-
amination, (2) the ITE results are a
good approximation of how a resi-
dent would perform on the MC-FP
Examination at that point in time,
and (3) the ITE be predictive of an

examinee’s future results on the
MC-FP Examination. The ABFM’s
ITE is designed as a low-stakes
examination and, accordingly, the
ABFM advises program directors
that the results should not be used
to make important decisions related
to the promotion or advancement of
the residents taking the exam.

The ABFM asserts that the ITE is
a good predictor of a resident’s per-
formance on the MC-FP examina-
tion. The purpose of this study is to
describe the extent to which ITE re-
sults can be used to predict future
examination performance, either ITE
or MC-FP, and how confident can
one be in those predictions. It also
examines the average score growth
across each year of residency as a
factor in that prediction.

Background

The ABFM’s ITE was specifically
designed to have a high degree of
concurrent and predictive validity,
both of which are forms of criteri-
on-related validity. The important
criterion in both of these cases is
performance on the MC-FP Exami-
nation. The concurrent validity claim
for the ABFM’s ITE is that it is in-
tended to produce scores that would
be predictions of how an examinee
would perform on the MC-FP Ex-
amination if he or she had taken it
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instead of the ITE at that point in
time. To achieve this, each form of
the ITE is built to the same speci-
fications as the core questions por-
tion of the MC-FP Examination, and
ITE scores are equated onto the MC-
FP scale. Concurrent validity with
the MC-FP Examination is partial-
ly established through the regular
quality checks that ensure the ITE
is developed with the correct content
specifications and that the equating
was successful. Because the concur-
rent validity seems quite high, the
ABFM has never conducted an ex-
periment in which both tests were
administered to examinees on con-
secutive days; however, the ABFM
does administer the MC-FP Exami-
nation a few months after PGY3 res-
idents take the ITE, which is how
the ABFM usually establishes the
predictive validity of the ITE.!

In general, the literature on
how well ITEs predict success on
the corresponding certification ex-
amination is positive; however, the
methods used and the level of detail
with which the results were report-
ed varied noticeably across studies.
A number of studies examining the
predictive power of ITEs with respect
to the outcome on their correspond-
ing certification examinations have
been performed by numerous Amer-
ican Board of Medical Specialties
(ABMS) member boards, including
the American Board of Neurologi-
cal Surgery,?® the American Board
of Surgery,*® the American Board of
Internal Medicine,®? the American
Board of Psychiatry and Neurolo-
gy,1#1% the American Board of Ra-
diology,'®” the American Board of
Pediatrics,'® the American Board
of Obstetrics and Gynecology,?*? the
American Board of Anesthesiology,?
the American Board of Orthopedic
Surgery,? and the American Board
of Pathology.**

The literature related specifical-
ly to predicting the success on the
ABFM'’s certification examination is
rather sparse. In 1990, Leigh et al!
used a repeated measure data col-
lection design with regression on a
national sample of ABFM ITE scores
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and ABFM certification examina-
tion scores to demonstrate that the
ITE was a reasonably good predic-
tor of performance on the certifica-
tion examination. The correlations
between the ITE and the certifica-
tion examination ranged from .69
to .75. In 2004, Replogle and John-
son? used a Monte Carlo study to
look at the positive predictive value
(PPV) of the ABFM ITE with regard
to predicting successful performance
on the ABFM certification examina-
tion. They concluded that the over-
all ITE score had a sufficiently high
PPV to use it as part of a compre-
hensive resident evaluation system;
however, the PPV for the subtests
was too low to warrant their use as
performance indicators.

Methods

Participants

The ABFM’s ITE is administered
to nearly all family medicine resi-
dents in ACGME-accredited pro-
grams. Each year, approximately
10,000 residents from roughly 450
residency programs take the ITE.
The number of residents in each
year of residency is fairly evenly
distributed.? The number of par-
ticipants reported for the different
comparisons in this study is slightly
lower because the inclusion criteria
required that each physician have a
test score from consecutive test ad-
ministrations. To illustrate, if a phy-
sician only had test scores for PGY1,
PGY3, and the MC-FP Examination,
then only the PGY3 to MC-FP com-
parison would be included because
the PGY1 to PGY2 and the PGY2
to PGY3 comparison would not be
available.

Of the possible 10,377 pairs go-
ing from PGY1 to PGY2, there were
9,630 matches (93%). Of the pos-
sible 9,921 pairs going from PGY2
to PGY3, there were 9,379 matches
(95%). Of the 9,523 pairs going from
PGY3 to the next administration of
the MC-FP Examination, there were
6,152 matches (65%). It is important
to note that some PGY3 residents do
not take the next available MC-FP

Examination, probably for a variety
of reasons.

Instrumentation
The ABFM’s MC-FP Examination
measures physicians’ clinical deci-
sion-making ability as it relates to
family medicine. Passing this exam-
ination is one of the requirements
for ABFM certification. The exam is
administered in examination win-
dows during the months of April
and November of each year. The
exam consists of a common core of
260 multiple choice questions plus
two examinee-selected modules of
45 questions each from a menu of
eight modules. These 350 items are
scored as right or wrong, and the
raw scores are converted to scaled
scores that range from 200-800. The
MC-FP Examination is scored us-
ing the dichotomous Rasch?” model.
In conjunction with a common item
equating design, this model is also
used to equate examinations across
test forms and years of administra-
tion. The use of a common scale with
a passing standard that is held con-
stant for useful periods of time has
the advantage of providing a more
stable target for making predictions
related to whether a particular can-
didate will pass or fail. During the
timeframe from which the data
was gathered, the minimum pass-
ing score was 390. The process used
to develop the content specifications
for this examination is described in
greater detail by Norris et al.?®

The ABFM’s ITE contains 240
multiple-choice items and is built
to the same specifications as the
core element (non-module portion)
of the MC-FP Examination. Each
year, there is a different form of the
ITE with no items in common from
the previous form. In order to equate
the ITE across administrations and
to make the ITE score represent the
examinee’s predicted performance
on the MC-FP Examination, the
ABFM includes a small number of
ITE questions as unscored pretest
questions on the MC-FP Examina-
tion, which are calibrated onto the
MC-FP scale. These questions and
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their associated calibrations on the
MC-FP scale are used to connect
each administration of the ITE to
the continuously maintained MC-
FP scale. Because the ITE has been
equated onto the MC-FP scale and
built to similar specifications, ITE
scores should be highly correlated
with the MC-FP scores examinees
would have earned had they taken

certification, and (3) what was the
sensitivity, specificity,'*?° positive
predictive value (PPV) and negative
predictive value (NPV) of the ITE
with regard to predicting results on
the MCFP Examination. This study
was deemed exempt by the Ameri-
can Academy of Family Physicians
Institutional Review Board.
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was smaller in each successive year.
The average increase from PGY1 to
PGY2 was the largest at 52 points,
followed by PGY2 to PGY3 with 34
points, and finally 27 points from
PGY3 to MC-FP (Table 1, Figure 2).

Using a minimum passing score
(MPS) of 390 for both the ITE
(PGY3s only) and the MC-FP Ex-
amination, the sensitivity, specific-

it instead of the ITE. Results ity, PPV, and NPV were computed
Across years of training, the ITE (Table 2). The sensitivity, the propor-
Procedures correlated at .69 for PGY1 to PGY2, tion of actual MC-FP passers who

This study used a repeated measures
design across three levels of medi-
cal training (PGY1 to PGY2, PGY2
to PGY3, and PGY3 to initial cer-
tification) with three different co-
horts (2010-2011, 2011-2012, and
2012-2013) to examine: (1) how well
the residents’ ITE scores on PGY1,
PGY2, and PGY3 are correlated with
their test scores in the following year
(PGY 2, PGY3, and MC-FP, respec-
tively), (2) what the typical score
increase was from PGY1 to PGY2,
PGY2 to PGY3, and PGY3 to initial

.70 for PGY2 to PGY3, and .71 for
PGY3 to MC-FP (Table 1, Figure 1).
These correlations were all positive
and statistically significant. The cor-
relations were very similar across co-
horts and years of medical training.
After disattenuating for the unreli-
ability of the examination, the corre-
lations ranged from .81 to .85.
With regard to resident perfor-
mance over time, the results indicate
that exam scores tend to increase
with each successive year of resi-
dency; however, the average increase

were also predicted to pass was .91.
The specificity, the proportion of ac-
tual MC-FP failers who were also
predicted to fail was .47. The PPV,
the proportion of people who were
predicted to pass the MC-FP Exami-
nation based on their ITE score and
actually passed was .96. The NPV,
the proportion of people who were
predicted to fail the MC-FP Exami-
nation based on their ITE score and
actually failed was .27. Additionally,
Figure 3 shows the trade-off between

Table 1: Summary Statistics of Comparisons

Gains by Year Correlations
Disattenuated
n Mean SD Min Max SE Pearson r Correlations

PGY1 to PGY2

20102011 3,102 48 58 -180 360 1.0 697 .82

2011-2012 3,242 47 56 -190 290 1.0 ST2%E .88

2012-2013 3,286 61 59 -170 330 1.0 B7E .82

Overall 9,630 52 58 -190 360 0.6 697 n/a
PGY2 to PGY3

20102011 3,067 31 57 -210 320 1.0 STLE .84

20112012 3,078 26 56 -150 260 1.0 707 .85

20122013 3,234 43 57 -200 250 1.0 ST0%E .85

Overall 9,379 34 57 -210 320 0.6 707 n/a
PGY3 to MC-FP

20102011 1,617 27 55 -320 220 14 ST5%E .84

2011-2012 2,104 23 59 -190 220 1.3 STLE .81

2012-2013 2,431 29 58 -210 290 1.2 707 81

Overall 6,152 27 58 -320 290 0.7 STLE n/a

* P<.05, ** P<.01

Note: Disattenuated correlations could not be calculated for the overall results because the disattenuation process removes the degree of unreliability
from the pair of test forms. The degree of unreliability of each test could not be easily combined.

FAMILY MEDICINE VOL. 47, NO. 5 - MAY 2015 351



‘ ORIGINAL ARTICLES ‘

Figure 1: Scatterplot of ITE Performance and Subsequent Exam Performance by Year of Training and Cohort
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sensitivity and specificity using dif-
ferent ITE prediction thresholds.

Discussion

Correlation of Exam Scores

The correlation of ITE scores with
ITE scores 1 year later or with
MC-FP scores 6 months later is
typically about 0.7 (Table 1). This

352 MAY 2015 - VOL. 47, NO. 5

PGY3 ITE Score

indicates that ITE scores can be used
as reasonably good predictors of fu-
ture performance on the ITE and
MC-FP Examinations. This correla-
tion is the appropriate correlation
for making predictions because it
includes both differences in the di-
mensionality across test forms and
the degree of unreliability associated

800 200 300 400 500 600 700 800 200 300 400 500 600 700 800

with each test form. The Rasch reli-
ability of the ITE typically runs ap-
proximately .81 to .83. The Rasch
reliability of the MC-FP Examina-
tion is typically .92 or .93. To assess
the extent to which two test forms
are measuring the same dimension,
the correlation must be disattenu-
ated for the degree of unreliability
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Figure 2: Histogram of Score Increase Across Exam Administrations by Year of Training and Cohort
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associated with both test forms.3*-32
The disattenuated correlation across
test forms ranged from .81 to .88
(Table 1), which demonstrates that
the construct across these pairs of
test forms is quite similar but not
perfectly identical. It should be not-
ed that the MC-FP Examination
has two, examinee-selected, 45-item
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I I I I I I
400 -400 -200 0 200

Gain from PGY3 to CERT

modules that the ITE does not. As
expected, the disattenuated corre-
lations for PGY1 to PGY2 and for
PGY2 to PGY3 are slightly better
than the correlation from PGY3 to
MC-FP. This suggests that the mod-
ules, which account for 26% of the
MC-FP Examination, tap a slightly
different dimension. The unadjusted

400 -400

I I I
-200 0

200 400

correlations look to be slightly bet-
ter for the PGY3 to MC-FP than
the PGY1 to PGY2 and PGY2 to
PGY3 comparisons, but this could
be attributed to the higher degree
of reliability found with the MC-FP
Examination.

In order for the ITE to have a
high degree of predictive validity, it
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Table 2: Ability of ITE to Predict MC-FP Examination Results

MC-FP Examination
Pass Fail
n Positive Predictive Value
é 8 5,188 226 5,188/5,414= .96
& ~ TP FP TP/TP+FP)
o0
£
£
E - Negative Predictive Value
& = 538 200 200/738= .27
= FN TN TN/ATN+FN)
Sensitivity Specificity
5,188/5,726= .91 200/426= .47
TP/ATP+FN) TN/TN+FP)

Pass-fail predictions on the ITE and outcomes on the MC-FP Examination were both based upon

a score of 390. n=6,152.

TP—True positive, FP—False positive, FIN—False negative, TN—True negative

is necessary, but not sufficient for the
ITE scores to be highly correlated
with the certification examination
scores. In addition to being corre-
lated, the scores must also be on a
common scale across administra-
tions so that the score can be used
to make a prediction about future
performance. If each administration
of the ITE and MC-FP Examination
were scored on unique and uncon-
nected scales, then the formula to
convert an ITE score into a predic-
tion about a subsequent test perfor-
mance would be known only after
the subsequent performance. Such
a situation could describe past per-
formance but would not qualify as
making a prediction.

Longitudinal Performance

On average, scores increased with
each successive year of residency,
although the magnitude of the in-
crease diminished with each addi-
tional year (Figure 2). Within the
change in score performance dis-
tribution for each year, a noticeable
variability in the amount of change
for individuals was apparent. Some-
times the change was negative. It
seems unlikely that an addition-
al year of training caused poorer
examination performance, so the
causes for this were more likely to be

354 MAY 2015 - VOL. 47, NO. 5

resident specific. Due to the notice-
able variation in performance over
time (SD=58), expectations related
to an individual’s longitudinal per-
formance should be made cautiously;
however, it should be noted that the
mean and standard deviation of the
score change was fairly stable across
cohorts (Table 1).

Sensitivity, Specificity, and
Predictive Power of the ITE
Because the ABFM knows the out-
comes from both tests (ITE and
MC-FP) when these studies are con-
ducted, the accuracy of the ITE pre-
dictions are assessed separately by
the MC-FP Examination pass-fail
status, or in other words, the sensi-
tivity and specificity of the ITE. For
people who pass, the ITE was usual-
ly (91%) correct when assuming that
an ITE of 390 predicts passing. For
people who fail, the ITE was far less
predictive (47%). A review of Figure
3 shows that there is a tradeoff be-
tween false positives and false neg-
atives depending on where the ITE
prediction threshold is set. Lowering
the prediction threshold below 390
will not increase the proportion of
true positives by very much, but it
will significantly drop the number of
true negatives. If the ITE prediction
threshold was set at 460, it would

significantly increase the number
of true negatives, but it would also
significantly decrease the number of
true positives. The optimal compro-
mise point between sensitivity and
specificity seems to be 430. A table,
similar to Figure 3, examining posi-
tive and negative predictive values
was not included because the row to-
tals (Table 2) change depending on
where the prediction threshold is set.
The resulting chart would not have
a monotonically increasing (or de-
creasing) function, and the interpre-
tation would be complicated because
the number of observations would
change at each condition level.

Limitations

This study was limited to describ-
ing the extent to which the ITE
predicts future ITE performance or
MC-FP Examination performance.
One could infer a construct of growth
to describe the mean score increas-
es, but this construct would only
be descriptive in nature, not caus-
ative. It was based upon a nation-
al sample that was collected over
several years, so it should be fair-
ly generalizeable to family medicine
residents but not necessarily for res-
idents in other specialties. The low
indices for specificity and NPV indi-
cate that the ITE is not good at pre-
dicting failers; however, this suggests
that some low scoring third-year res-
idents have been able to successfully
remediate prior to taking the certifi-
cation examination.

It should be noted that this study
was based only on residents’ per-
formance on newly released ITEs.
All ABFM diplomates have access
to the last 3 years of ITEs for free,
and it is not uncommon for diplo-
mates to download and take an ITE
to assess how well prepared they are
for their next certification examina-
tion. The quality of the predictions
for diplomates should be compa-
rable to those for residents if the
diplomate is encountering the ITE
as a “newly released” test; howev-
er, there are several reasons why a
diplomate might not encounter the
ITE as a newly released test, which
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Figure 3: Sensitivity and Specificity of the ITE Across Dfferent Prediction Threshold
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would inflate the prediction. For ex-
ample, diplomates sometimes use
the old ITEs as a study guide or use
the ABFM smartphone application,
which contains ITE questions. The
ABFM also licenses old ITE ques-
tions to the American Academy of
Family Physicians. In these cases,
if a diplomate were to take an ITE
with questions that he or she had
seen before, then answering those
questions correctly does not repre-
sent the diplomate’s mastery over
the entire body of family medicine
but only their ability to recall ques-
tions that he or she had seen before.
For this reason, it is recommended
that looking at ABFM style ques-
tions be used by diplomates only for
assessing how much preparation
they need before retesting.

Conclusions

Neither program directors?*** nor
the residents themselves?® are
good at predicting residents’ exam
scores. Although the ITE seems to
be a useful tool for predicting suc-
cessful performance on the MC-FP
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Examination, there are multiple fac-
tors that may influence the accura-
cy of the prediction. A resident may
have been sick, failed to take the test
seriously, been called away to per-
form a clinical task, had a serious
family issue, etc. The ITE should
be used to help residents identify
issues related to their timely prog-
ress toward becoming certified by the
ABFM. It seems that this is indeed
happening. The low NPV (.27) shows
that a substantial number of people
who were predicted to fail were able
to successfully remediate before tak-
ing the MC-FP Examination. Studies
that examine the predictive valid-
ity of any ITE with regard to subse-
quent performance on a certification
examination presuppose that this is
at least one of the purposes of the
ITE. It would stand to reason that
predictive power would be a highly
desirable quality as program direc-
tors would be able to predict wheth-
er a resident has a high likelihood of
passing; the pass rates can have an
impact on a program’s ACGME ac-
creditation status. Residents would

e ¢ o ¢ Sensitivity
- == Specificity

maximized value

650

Asssassonana <
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also care about this predictive qual-
ity because failing the certification
examination often means having to
retake an expensive examination,
having to continue to prepare for it,
and potentially missing employment
opportunities available on comple-
tion of training. When these issues
are considered, a strong case could
be made that the predictive power of
an ITE is its most important quality.

CORRESPONDING AUTHOR: Address corre-
spondence to Dr O’Neill, American Board of
Family Medicine, 1648 McGrathiana Parkway,
Suite 550, Lexington, KY 40511-1247. 859-269-
5626, ext. 1225. toneill@theabfm.org.
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