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One of the greatest predictors for resident success on the Orthopaedic In-Training
Examination (OITE) is reviewing previous OITE questions. However, no studies have
examined which review sources contain the most answers to previously asked OITE
questions. The goal of this study was to determine which review source contains the
most answers to previously asked OITE questions.

Each question from the 2006 to 2010 OITEs was examined. The questions were placed
into 1 of 13 categories based on their topic. The publication date of the recommended
readings associated with each question was recorded. The answer to each question was
then searched for in 3 commonly used review sources: Miller’s Review of Orthopaedics,
5th edition (MRO), American Academy of Orthopaedic Surgeons Comprehensive
Orthopaedic Review (COR), and www.orthobullets.com (OB). Searchable electronic
versions of each textbook were used, and each question had a 12-minute time limit.
Of 1358 questions, 665 (49%) were found in all 3 sources. Significantly more answers
were found on OB (99.4%) compared with MRO (60%) and COR (62%) (P<.0001).
Significantly more answers to questions in each question category were found on OB
compared with MRO or COR (P<.0001). More than 50% of all recommended readings
for OITE questions were published within 5 years of the OITE.

Residents using OB to review for the OITE will be exposed to significantly more an-
swers of previously asked OITE questions than residents using MRO or COR (P<.0001).
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he  Orthopaedic  In-Training

Examination (OITE) has been

administered by the American
Academy of Orthopaedic Surgeons
(AAOS) since 1963.! The 4 goals of the
OITE, as described by Mankin,” are to:
(1) help graduating residents evaluate the
effectiveness of their orthopedic educa-
tion, (2) allow residents to evaluate their
orthopedic education in relationship to
their peers, (3) provide orthopedic resi-
dency programs with a tool by which they
can measure the education they provide to
residents, and (4) evaluate the effective-
ness of new educational techniques in or-
thopedics. The OITE is now administered
to more than 4000 residents per year,® and
many residency programs and residents
are placing increased importance on resi-
dents’ OITE scores.

Although the exact correlation be-
tween residents’ performance on the
OITE and their pass rate on the American
Board of Orthopaedic Surgery (ABOS)
Part I examination is debatable,* increas-
ing evidence shows that residents who
score well on the OITE have a higher
first-time pass rate on the ABOS Part |
examination than residents who score
below the 30th percentile.>” The emer-
gence of this correlation comes during a
time when restricted resident work hours
are causing many surgical residencies
to decrease the amount of time spent
on formal education during duty hours.®
Therefore, it may be no surprise that the
amount of literature published on the
OITE and the implications it may have
on resident education have increased dra-
matically in recent years.’

Despite the large influx of recent
literature and the increasing attention
placed on the OITE, many aspects of the
test have not been explored. One of the
most important questions that remains
unanswered is how residents can most
efficiently study for the examination.
Considering the restricted work hours
and the apparently endless barrage of ed-
ucational material available to residents
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today,'” it seems pivotal for residents to
find and study sources that provide them
with the most material that seems likely
to be tested. Although publications have
examined the sources that are most com-
monly cited within the OITE,® the mate-
rial that residents most commonly use to
prepare for the OITE,*’ and residents’
study habits for the OITE,® no literature
helps residents determine which review
sources most commonly contain the an-
swers to questions that have been tested
on the OITE.

In an effort to address this question,
this study was designed to determine
which of 3 widely used orthopedic review
sources (Miller’s Review of Orthopaedics,
5th edition>!! [MRO], American Academy
of Orthopaedic Surgeons Comprehensive
Orthopaedic Review'?> [COR], and www.
orthobullets.com!® [OB]) contains the
most answers to previously asked OITE
questions. In addition, the time needed to
find the answers in each source and the
number of years between the publication
date of the recommended readings for
each question and the OITE administra-
tion date were examined.

MATERIALS AND METHODS
Review Sources

The 3 review sources (MRO, COR,
and OB) were selected based on previous
studies listing them as common review
sources.>'*!5 In addition, all 3 sources
state explicitly that they are “designed
to prepare orthopaedic surgeons for stan-
dardized exams, including the OITE and
ABOS Part 1,’'3 “designed to facilitate
studying for board examinations and the
Orthopaedic In-Training Examination,”!?
or “indispensable for exam preparation at
all levels of orthopaedic training.”'

Standardizing the Search

All of the questions from the 2006
to 2010 OITEs were searched by 1 au-
thor (I.S.) to reduce bias. Each question
was placed into 1 of 13 categories based
on the category designations provided

in the program directors’ report for each
year. Of note, in 2009, the category titled
Orthopaedic Science was renamed Basic
Science and Tumors. To provide continu-
ity with previous years’ categories and to
better understand which questions were
directly related to tumors and which were
most related to basic science, questions in
this study were categorized as either basic
science or tumor.

The 2 books (MRO and COR) were
used in a searchable electronic format to
help standardize the search for correct
answers between sources. The desig-
nation of yes or no to whether a source
contained an answer can be subjective.
To mitigate this subjectivity, a system-
atic approach was used. Key history,
radiographic, and clinical and physical
examination findings, along with critical
words or phrases, for the question stems
and answers were used for the electronic
searches. To start, the question stem topic
was found in each source and searched
for an answer that matched the correct
multiple-choice answer. If that approach
did not provide the correct answer, the
topic of each answer choice was searched
in an effort to find the answer for the
question. If that method failed, a next
step was to search the sources for the
correct answer directly and then deter-
mine whether the information would ad-
equately answer the question was used.
The index provided at the end of the text
for each of the hard copy sources was
used to assist with the answer searches.
This stepwise approach was thought to
best mimic the process used by most
residents to find OITE answers within a
review source. An example question can
be found in Table 1.

A 12-minute time limit for finding
the answer to each question was used for
each source. This time limit was chosen
for 2 reasons. First, if a resident spends 12
minutes reviewing each OITE question, it
would equate to spending approximately
1 hour each week reviewing each year’s
OITE. Second, 12 minutes was estimated
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Table 1

Title?
OITE 2010 Question #14

Figures 14a and 14b show the radiographs of a 45-year-old farmer whose right arm was caught in a grain auger with a resultant open fracture of
the proximal radius. The extensor carpi ulnaris and supinator muscles have been destroyed, and the posterior interosseous nerve has a 6-cm
segmental loss distal to the bicipital tuberosity. After multiple surgical debridements, the radius is plated and the bone and soft tissue envelope go
on to heal at 3 months. A complete posterior interosseous nerve palsy remains. What is the next most appropriate step in surgical reconstruction?

longus to the extensor pollicis longus.

Answer: 5

Methods of searching:

1. Neurotization of the radial nerve to the posterior interosseous nerve.

2. Wrist fusion with transfer of the flexor carpi radialis to the finger extensors.
3. Transfer of the pronator teres to the wrist extensors and the flexor carpi radialis to the finger extensors.

4. Transfer of the flexor carpi radialis to the wrist extensors, the flexor digitorum superficialis to the finger extensors, and the palmaris

5. Transfer of the flexor carpi radialis to the finger extensors and the palmaris longus to the extensor pollicis longus.

1st step: Searching for answers based on the question stem. This was a question seeking knowledge of how to treat a posterior interosse-
ous nerve palsy with muscle loss. Namely, it appeared to be seeking information regarding the indications for tendon transfers and how
those tendon transfers should be performed. Therefore, both the sections regarding posterior interosseous nerve palsy and tendon transfers
in the review sources were found and reviewed to see if the answer could be determined. This would allow the reader to find the general
concepts for each subject and determine if the answer could be deduced from these general concepts.

2nd step: Each answer was specifically searched for in the electronic text. Search terms would include neurtotization of radial nerve, prona-
tor teres transter, and flexor carpi radialis transfe. If specific phrases could not be found, more general phrases (eg, flexor carpi radialis)
would be searched with the search being directed at the area of the text that discusses the appropriate topic (in this case, tendon transfers).

3rd step: The correct answer was identified as answer 5. This answer would then be searched more extensively, trying different combina-
tions of words and phrases than had been searched before. In addition, this answer clearly focuses on which tendon transfers should be
performed for a patient who lacks finger and thumb extension secondary to posterior interosseous nerve palsy. Using this information, a
focused search would continue in the tendon transfer section.

to be the shortest time needed to find and
briefly skim the recommended readings
assigned to each OITE question for an
answer.

Recorded Data

Whether the answer for each question
was found in each source was recorded. If
the answer was found, the page number,
section, or URL address was noted. The
amount of time needed to find answers
to each year’s OITE in each source was
calculated. Finally, the publication date
for the recommended readings associated
with each OITE question was document-
ed.

Statistical Analysis

The proportion of questions in each
OITE that were deemed to be represented
in the given review sources were com-
pared annually and by subject matter.
Chi-square test was used to compare the
different congruency outcomes for the
sources across the years and question top-
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ics in each source. Statistical significance
was set at a P value less than .05.

RESULTS
Overall

A total of 1358 questions were evalu-
ated (questions from 2006-2008 thrown
out during scoring were excluded). The
13 categories into which questions were
placed included: basic science, foot and
ankle, hand, hip and knee, medically re-
lated issues, pediatrics, rehabilitation,
orthopedic disease, shoulder and elbow,
spine, sports medicine, trauma, and tumor.
The number and percentage of questions
for each of the 13 topics are listed in Table
1. In total, OB had significantly more an-
swers to questions (1350 [99%]) than did
MRO (803 [60%]) and COR (830 [62%])
(P<<.0001). Almost half (655 [49%]) of
the questions had answers that were found
in all 3 sources. The number of answers
found in each source is shown Figure 1.

By year, OB had significantly more
answers to each OITE than did MRO

Table 2

Total Number of Questions

Asked by Topic on the
OITE From 2006-2010

Topic No. (%) of
Questions
Basic science 97 (7.1)
Foot and ankle 89 (6.6)
Hand 88 (6.5)
Hip and knee 115 (8.5)
Medically related issues 37 (2.7)
Orthopedic disease 110 (8.1)
Pediatrics 175 (12.9)

Rehabilitation 49 (3.6)
Shoulder and elbow 78 (5.7)
92 (6.8

Spine .8)
Sports medicine 106 (7.8)
Trauma 255 (18.8)
Tumors 67 (4.9)
Total 1358 (100)

Abbreviation: OITE, Orthopaedic In-
Training Examination.
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Figure 1: Graph showing the number of questions that were answerable by the 3 sources. Abbreviations:
COR, American Academy of Orthopaedic Surgeons Comprehensive Orthopaedic Review; MRO, Miller's
Review of Orthopaedics, 5th edition; OB, www.orthobullets.com.

Table 3
Total Number of Answers Found in Each Source by Year

No. (%) of Answers

2006 2007 2008 2009 2010 P
OB 264 (98) 264 (99) 270(100) 275 (100) 275 (100) .0026
MRO 135 (50) 157 (59) 170 (63) 186 (68) 165 (60) .0007
COR 132 (49) 160 (60) 182 (67) 177 (64) 188 (68) <.0001

Abbreviations: COR, American Academy of Orthopaedic Surgeons Comprehensive Orthopaedic
Review; MRO, Miller’s Review of Orthopaedics, 5th edition; OB, www.orthobullets.com.
2P values represent differences between each year.

and COR (P<.0001) (Table 3) and had
significantly more answers to questions
in all topics than did MRO or COR
(P<<.0001). More than 60% of the an-
swers were found in all 3 sources for
questions in orthopedic disease, pediat-
rics, and tumors, and less than 40% of
the answers were found in all sources for
questions in basic science, trauma, and
medically related issues. The percent of
answers for questions in each topic that
test takers would not have been exposed
to if they had only used certain sources is
shown in Figure 2.

Time

Finding answers on OB was approxi-
mately 10 hours faster per year than in
MRO and approximately 20 hours per
year faster than in COR (Table 4).
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Recommended Readings

Approximately 11% of all recom-
mended journal readings were published
within 1 year of the OITE being admin-
istered. More recommended journal and
book readings were published within 5
years of the OITE being administered
than at any other time point (Table 5).

DISCUSSION

There appears to be an increased fo-
cus on the OITE in recent years,'
part because of the association between
OITE scores and passing the ABOS Part
1.1>017Still, with residents spending little
time preparing for the examination® and
the need to optimize the time used for
formal education because of work hours
limits,'® it is important for residents and
program directors to optimize the time

in

used for OITE preparation. This study
was designed to determine how many an-
swers to previously asked OITE questions
were found in 3 commonly used orthope-
dic review sources and the amount of time
needed to find the answers within each
source.

This study shows that OB contains
significantly more answers to previously
asked OITE questions than does MRO or
COR (P<.0001). This finding is impor-
tant because one of the few factors that
correlates with increased resident scores
on the OITE is reviewing previous OITE
questions.’ In addition, it shows that
finding answers on OB is faster than in
MRO and COR. Miyamoto et al® report-
ed that review books were the most com-
mon resource used for OITE preparation.
The current study shows that all review
sources appear to be good sources of
OITE information. Papp et al'® were able
to find 65% of the answers to the pediat-
ric questions for the 2002 to 2006 OITE
in  Orthopaedic Knowledge Update:
Pediatrics 3.2° This percentage is similar
to the percentage of answers that were
found in the current study in MRO (60%)
and COR (62%) but much less than the
percentage of answers found on OB
(99%).

The ability to be continually updated
may be one of the reasons why OB had
significantly more answers than did
MRO and COR (P<.0001). As opposed
to online sources, books typically take
years to compose and publish, remain-
ing static until a new edition is released.
Another possible reason for OB having
more answers is that it contains a ques-
tion bank that is specifically focused on
the content of previous OITEs, similar to
the Self-Assessment Examinations pub-
lished by the AAOS. The Self-Assessment
Examinations are typically published on a
yearly basis, allowing them to incorporate
information from recent orthopedic litera-
ture that may be used on upcoming OITEs
in an analogous manner to a frequently
updated Web site.
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The current authors found no pre-
vious literature examining the time
needed to find OITE answers within
different sources. This may be because
time could vary significantly among in-
dividuals depending on their knowledge
and methodology. The methods used in
this study sought to provide a standard-
ized approach that would not favor any
source, providing general guidance on
the amount of time needed to find an-
swers in each source. These methods
showed that finding answers in OB was
much faster than finding answers in
MRO and COR, suggesting it may be
a more efficient source to find OITE-
related information.

Previous studies have recommended
that residents read general orthopedic
journals to improve their OITE perfor-

mance,> 015

while also showing that a
major source of question material for
the OITE examinations comes from sub-
specialty journals.!®!31921-24 Reading all
general and subspecialty orthopedic jour-
nals is unrealistic and is likely one of the
reasons that review sources are so popu-
lar among residents.’ Similarly, although
recommended readings are available for
each OITE question, reviewing all of the
recommended readings would take an
exceptional amount of time. In addition,
such readings do not necessarily corre-
spond with the question’s answer, leading
residents to have difficulty finding the an-
swers within the recommended readings
for some questions.

Recent literature has shown that be-
tween 55% and 75% of the recommended
readings for the OITE questions are based
on journal articles'®!??22* and that 10%
of the recommended readings for some
OITE topics are published within 1 year
of the OITE being administered,?’ with
more than 50% being published within 5
years.?} These percentages agree with the
the results of the current study because
72% of the recommend readings were for
journal articles and approximately 50%
of the recommended journal articles were

e1424
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Figure 2: Percentage of answers for each topic that were found in the 3 sources. Abbreviations: COR;
American Academy of Orthopaedic Surgeons Comprehensive Orthopaedic Review, MRO, Miller's Review
of Orthopaedics, 5th edition; OB, www.orthobullets.com.

Table 3
Amount of Time Needed to Find Answers to Each OITE Question

by Year and Source?

Time, h:min:s

Year OB MRO COR Total

2006 6:10:56 18:40:32 26:45:22 51:36:50
2007 5:45:12 17:35:52 25:40:54 49:01:58
2008 5:33:17 16:21:44 24:32:58 46:27:59
2009 5:15:56 16:02:15 24:02:37 45:20:48
2010 5:01:19 15:48:16 23:45:14 44:34:49
Total 27:46:40 84:28:39 124:47:05 237:02:24

Abbreviations: COR, American Academy of Orthopaedic Surgeons Comprehensive
Orthopaedic Review; MRO, Miller’s Review of Orthopaedics, 5th edition; OB, www.
orthobullets.com; OITE, Orthopaedic In-Training Examination.

*Maximum time spent looking for an answer in each source was 12 minutes.

published within 5 years of the OITE
examinations; of these, more than 10%
were published within 1 year of the OITE
examination. The approximately 10% of
OITE questions with recommended read-
ings published within 1 year of OITE
administration translates to more than 25

questions on an examination. Considering
that the difference between scoring in the
top 30% and the bottom 30% is approxi-
mately 50 questions, these questions from
the most recent literature may have an ef-
fect on a test-taker’s percentile. Therefore,
to maximize performance on these ques-

ORTHOPEDICS | Healio.com/Orthopedics
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Table 5

Recommended Journal and Book Readings for the OITE Published

Within Different Time Spans of the Referenced Question

Published, No. (%)
Reading Within 1y Between 1and5y  Between 6 and 10y >10y
Journal 178 (11) 608 (37) 436 (27) 424 (26)
Book 93 (15) 315 (49) 154 (24) 78 (12)
Abbreviation: OITE, Orthopaedic In-Training Examination.
tions, residents may require a review GONCLUSION

source that can be updated at least every
year.

One limitation of the current study
is that it compared 2 books with a Web
site. However, although their platforms
and layouts were different, all 3 sources
stated that they were designed for stan-
dardized test preparation,'>!*1® and it
was believed that the 3 sources could be
compared fairly. Another limitation of
the study is that more answers to ques-
tions may have existed in each source
and were not found despite standard-
izing the search methods and search-
ing all materials in a standard fashion.
It is also recognized that none of the 3
sources can be used to accurately pre-
dict which questions will be included in
future OITEs. However, previous stud-
ies have shown that some diseases are
repeatedly tested on the OITE,!619:21.25
and it seems reasonable to assume that
sources that increase exposure to these
topics may assist in test preparation.
With a new edition of MRO just pub-
lished and a new edition of COR likely
to be published soon, it is possible that
these more current books may have con-
tained more answers. Finally, the cur-
rent study is specific to OITE prepara-
tion, and although some elements may
be able to be applied to ABOS Part I, it
is not intended to pertain to more gen-
eral orthopedic education that requires
the reading of journal manuscripts and
textbooks.
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This study shows that OB provides
more answers to previously asked OITE
questions and requires less time to find
those answers than does the MRO or
COR. The OITE itself recently has been
converted from a traditional print format to
its current DVD-ROM-based format to al-
low for the use of videos, higher-resolution
pictures, and improved usability by the resi-
dents.?® Although developing a broad
knowledge of orthopedics will continue to
require residents to read and review orthope-
dic literature and textbooks, it may be time
for orthopedic review materials to look at
ways to update their formats to allow for
more frequent updating and improved
search capabilities. Such features may help
residents with their OITE preparation. (@
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