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The purpose of this study was to examine the relationship of performance on the
Comprehensive Osteopathic Medical Licensing Examination (COMLEX-USA)
Level 1 with academic performance at colleges accredited by the American Osteo-
pathic Association (AOA). Eighteen (95%) of 19 AOA-accredited colleges and
2146 students (91% of those taking the June 1999 examination) met criteria and
participated. Students were classified by school representatives on the basis of aca-
demic performance in the first 2 years of the curriculum. The relationships of Level
1 performance with assigned classifications and grade point averages (GPAs)
were studied. Of students classified in the highest 20% academically, the Level
1 pass rate was 100%, with a mean score of 599. Of students classified in the low-
est 5%, the pass rate was 63.5%, with a mean of 416.3. For 16 schools that pro-
vided GPAs, the within-school correlations between Level 1 scores and GPAs ranged
fromr = 0.76 to r = 0.85, with a mean correlation of r = 0.79. School repre-
sentatives were also asked to indicate, for each student, whether they expected
the student to pass the examination. Pass rate for students in the “sure pass” cat-
egory was 98.9%; “borderline,” 82.5%; and “concerns,” 61.5%.

Academic performance in the first 2 years of osteopathic medical school was
strongly associated with performance on COMLEX-USA Level 1. The nation-
al pass rate for this examination was similar to those in previous years, and it
remains unclear why school representatives overpredicted the number of failures.
Further research is needed.
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To better assist state licensing boards
in accurately measuring knowledge
required of physicians, the National
Board of Osteopathic Medical Examin-
ers (NBOME) recently redesigned its
licensing examinations to create the
Comprehensive Osteopathic Medical
Licensing Examination (COMLEX-
USA). The COMLEX-USA examina-
tions are the primary route to licensure
for osteopathic physicians and are
accepted by 49 states as a measure of
osteopathic medical knowledge.! Fur-
thermore, accreditation standards of the
American Osteopathic Association
(AOA) now specify that, as one part of
each college’s assessment program, stu-
dents must take the Comprehensive
Osteopathic Medical Licensing Exami-
nation (COMLEX-USA) Levels 1 and 2
prior to graduation.2 Since students must
pass Level 1 before taking Level 2, pas-
sage of Level 1 is now in effect a grad-
uation requirement for all AOA-accred-
ited colleges. Therefore, the validity of
this examination is important to the
osteopathic profession. Most students
take the Level 1 examination immedi-
ately after completing their second year
of osteopathic medical school.

The COMLEX-USA Level 1 was first
administered in June 1998, and while
studies have related COMLEX Level 1
performance to academic performance
within individual osteopathic medical
schools,34 no articles comparing COM-
LEX Level 1 performance to academic
achievement across several schools could
be found.

In allopathic medical education, the
United States Medical Licensing Exam-
ination (USMLE) is somewhat analo-
gous to COMLEX-USA. A joint pro-
gram of NBOME and the Federation of
State Medical Boards of the United
States, Inc,5 the USMLE Step 1, first
administered in 1992, is now the first
“step” of the allopathic licensing pro-
cess. In the validation process for the
new USMLE Step 1, Swanson and col-
leaguess examined the relationship
between achievement in basic science
coursework and performance on the
1994 USMLE Step 1 test administra-
tion. As part of the study, they related
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Table 1
1999 COMLEX-USA Level 1 Scores From
Participating Schools (N=2146)

School Mean SD Passes (")
1 527.3 +69.8 95.5
2 523.2 +71 5 955
8 536.7 +74.6 100.0
4 432 6 +71.9 692
5 524.5 +73.3 98.2
6 51 6 +64 4 933
7 520.0 *71.9 95.2
8 552 5 +62 5 00.0
9 512.8 +70.1 94.6
0 530.6 +73.6 97

11 507.4 *+67.9 93.8
2 486.9 +79.2 839

13 517.2 *+71.4 98.3
4 516 5 +84.5 96 7

15 509.5 +71.8 90.4
6 512.2 +72.5% 918

17 539.4 +68.7 97.8
8 501.9 +72.4 929

Total 517.9 +735 916

Step 1 performance to (1) ratings of
students’ academic performance by col-
lege representatives (usually associate
deans), and (2) grade point averages
(GPAs) earned during the basic science
years. They found a “moderate-to-high
level of agreement” between measures
of student achievement in the basic sci-
ences and performance on the USMLE
Step 1. The current study used an
approach similar to that of Swanson
and colleagues (with some modifica-
tion) to investigate the relationship
between achievement in the first 2 years
of osteopathic medical school and per-
formance on the COMLEX-USA Level
1 examination.

Methods

Participating schools

All osteopathic medical schools accred-
ited by the AOA were invited to par-

ticipate, and 18 (95%) of 19 contributed
data. The academic dean of each par-
ticipating school identified a person at
that school with knowledge of student
performance, often the associate dean
for basic science education or the reg-
istrar.

Subjects

Subjects were students who had been
accepted into the standard curriculum of
a participating school and who first
completed the COMLEX-USA Level 1
examination as a candidate in June 1999
immediately after completion of the
sophomore year of osteopathic medi-
cal school. The study included students
whose programs had been extended
after matriculation for academic or per-
sonal reasons, but excluded students
who initially had been admitted to a
special program (for example, an accel-

erated program for students with doc-
torates in a related field).

To maintain confidentiality of stu-
dent data, each school deleted student
names and other identifiers from data
prior to submission of data to an outside
analysis team (CurryCorp, Ottawa,
Ontario, Canada). Only the analysis
team knew the identification of each
school. Each school was identified in
the analysis team report by random
number, and subsequently was provided
a confidential report that identified only
that school, for internal use and to allow
verification of data.

Data collection
The June administration of COM-
LEX-USA Level 1 was chosen for this
study because (1) NBOME recommends
that students take the Level 1 examina-
tion in June of the sophomore year,”
and (2) 2139 (92%) of 2327 first-time
takers took the June examination rather
than the October examination in 1998.7
Shortly after test administration but
before scores were reported, each school
was sent a list of students registered to
take the COMLEX Level 1 examina-
tion. The school’s representative was
asked to develop a table that assigned
each student’s academic performance to
one of the following categories: bottom
5%; next lowest 15%; middle 60%; or
top 20%. Representatives were asked
to make these classifications on the basis
of GPAs, if available, but to use whatever
procedures seemed most appropriate if
GPAs were not available. Seventeen
(94%) of the 18 participating schools
were able to classify students in this way.
School representatives were also
asked to classify each student into one of
three categories to indicate whether, in
the school representative’s opinion, the
student would pass COMLEX-USA
Level 1. These expectation categories
were defined as “sure pass” for an indi-
vidual who had mastered the material
and was expected to pass; “borderline”
for a student who might or might not
pass; and “concerns” for students who
were not likely to pass this examination.
All 18 participating schools were able
to classify students in this way.
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COMLEX-USA Level 1 Scores atl?jbfcidemic Performance Categories
Lowest 5% Next lowest 15% Miadle 60% Upper 20%
(N=105) (N=299) (N=1229) (N=412)
Mean Passes Mean Passes Mean Passes Mean Passes
School* scare (%) score (%) score (%) score (%)
1 405.4 42.9 480.2 100.0 522.6 97.5 610.3 100.0
2 414.0 60.0 4533 92.3 5215 98 609.2 00.0
8 428.0 100.0 464.0 100.0 546.2 100.0 612.8 100.0
4 393.0 66.7 318.6 0 4256 767 523.6 00.0
5 442.0 100.0 431.2 88.2 525.8 100.0 611.6 100.0
6 411 2 60.0 462.6 78.6 505 98.0 5837 00.0
7 424.1 63.6 449.0 80.0 517.6 100.0 605.2 100.0
8 418.0 00.0 486.5 00.0 551.8 00.0 6215 00.0
9 406.5 50.0 457.2 93.8 511.3 97.0 583.5 100.0
0 431.9 77.8 451 .0 90.0 5267 99.2 6197 00.0
11 387.2 50.0 441.9 76.5 514.9 100.0 560.0 100.0
2 395.0 66.7 383.2 22.2 489.0 91.6 573.9 00.0
13 429.0 77.8 450.4 95.2 511.0 100.0 602.4 100.0
4 329.6 0 456.7 00.0 508.2 00.0 619.9 00.0
15 391.5 36.4 440.2 75.0 511.3 97.1 587.3 100.0
6 4370 66.7 441 9 &88.2 508.0 97 596 5 00.0
17 417.6 57.1 476.2 100.0 540.8 100.0 615.6 100.0
Total 416.3 63.5 419.6 84.6 517.3 98.2 599.0 100.0
*One school did 7ot provide raw grade point average (GPA) or GFA catego-y informiation.

Additionally, each school was asked
to provide the overall GPA for each stu-
dent at the end of the second year of
osteopathic medical school, or any avail-
able similar summary measure of aca-
demic performance calculated by the
school at this point in the student’s edu-
cation. Sixteen (89%) of the 18 schools
were able to provide GPAs.

To ensure that ratings were not influ-
enced by knowledge of subsequent
COMLEX test performance, school rep-
resentatives were asked to record the
above information before COMLEX
Level 1 results were known. After COM-
LEX Level 1 results were reported to
the schools, school representatives added
Level 1 scores for each student and

removed names (to maintain confiden-
tiality) before mailing data to CurryCorp
for analysis.

Data were analyzed using Pearson’s
correlations and two-way analysis of
variance (ANOVA).

Results

Overall performance of sample

Of 2361 candidates who took the COM-
LEX-USA Level 1 examination in June
1999, 2146 (91%) were included in this
study. Eligible students were similar in
their overall performance to the total
group of students tested. The sample
had a mean score of 517.9 and SD of
73.6, compared with the national “can-
didate” mean score of 514.4 and SD of

75.2. The lowest passing score for Level
1 is set at 400. The passing rate for the
study sample was 94.6 %, compared to
the national pass rate of 94.0%. The
national “candidate” group used for
comparison included students who may
have taken the Level 1 examination for
the first time at a point in their career
other than immediately after complet-
ing the first 2 years of the osteopathic
medical curriculum; students who were
excluded from this study because they
were in special curricula; and students at
the osteopathic college that did not par-
ticipate in this study.

The study sample represented a broad
range in average achievement (Table 1),
and some variation was evident across
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COMLEX-USA Level 1 Scores and-ll-Eit;)lgc?ed Performance Rating Categories
‘Sure pass’ (N=1746) ‘Borderline’ (N=269) Concerns’ (M=131)
Rated Mean Passes Rated Mean Passes Rated Mean Passes
School (%) score (%) (%) score (%) (%) score (%)
1 88.6 538.0 98.3 6.1 478.4 100.0 5.8 405.4 42.9
2 79.8 5437 98&.6 4.6 4535 92.3 5.6 414.0 60.0
3 93.2 544.6 100.0 51 432.3 100.0 1.7 415.0 100.0
4 51.9 479.9 00.0 346 390.1 389 35 358.6 28.6
5 80.2 547.0 100.0 15.3 431.2 88.2 4.5 442.0 100.0
6 73.0 532.6 98 5 213 458 5 81.2 56 4112 60.0
7 83.7 534.6 98.9 9.6 453.7 80.0 6.7 434.3 71.4
8 747 575.6 00.0 6.8 4952 00.0 8.4 4615 00.0
9 91.9 521.9 98.0 3.6 406.0 50.0 4.5 412.2 60.0
0 82 4 5194 99 4 32 446 889 44 4319 778
11 78.8 526.8 100.0 11.5 435.2 76.9 9.7 428.7 63.6
2 806 51 96.0 65 3005 250 29 381.0 375
13 83.0 532.2 100.0 10.2 447.1 94.4 6.8 439.3 83.3
4 74.2 542.3 00.0 8.0 532.2 00.0 6.6 466.9 50.0
15 86.5 524.4 97.5 8.3 428.5 57.9 52 383.4 25.0
6 80.2 529.9 979 2 4491 929 7.8 427.0 66.7
17 7.7 559.9 100.0 17.3 482.5 100.0 5.0 417.6 57.1
8 776 524.6 98 7 21 4 441 5 76.2 0 336.0 0.0
Total 81.4 536.2 98.9 12.5 417.8 82.5 6.1 418.4 61.5

schools. All students in Schools 3 and 8
earned passing scores, and the lowest
passing rate was 69.2% (School 4).
School averages ranged from 432.6 to
552.5.

COMLEX Level | performance and
academic performance categories
Overall, students who were ranked in
the lowest 5% of their classes based on
academic performance categories had a
mean of 416.3 (Table 2); those in the
next lowest 15% had a mean of 449.6;
students ranked in the middle 60% of
the academic performance range
obtained a mean score of 517.3; and
those in the upper 20% of the sample
had an average score of 599.0. There-
fore, academic performance categories

were associated with COMLEX-USA
Level 1 scores in the expected direction.
Similarly, the overall pass rate for the
students ranked in the bottom 5% was
63.5%; for the next lowest category,
84.6%; for the middle 60%, 98.2%;
and 100% of students ranked in the
upper 20% of their classes passed the
examination.

Correlation between COMLEX

Level | performance and GPAs

Sixteen schools provided raw GPA data
for each student. Pearson correlations
between COMLEX Level 1 and GPAs
within schools ranged from r = 0.76 to
r = 0.85. Because schools calculated
GPAs in different ways, an average cor-
relation was calculated using the Fisher

transformation of r to z, resulting in a
mean correlation of r = 0.79 across the
16 schools that provided GPA data.

Relationship with performance
anticipated by college
representatives

Of the students in the “sure pass” cate-
gory, 98.9% passed the COMLEX Level
1 examination, and the mean score was
536.2 (Table 3). Ten of 18 schools had
at least one student classified as “sure
pass” who actually failed. For those stu-
dents classified as “borderline,” 82.5%
passed, with a mean score of 447.8. The
“concerns” category had both the low-
est pass rate (61.5%) and the lowest
mean (418.4). All but one school had
at least one student classified as “con-
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cerns” (expected to fail) who actually
passed.

The two-way ANOVA model for dif-
ferences in expected performance rat-
ings by school membership was a sta-
tistically significant predictor of
COMLEX Level 1 scores (omnibus F(s3
= 19.7, P < .001). The three perfor-
mance categories (“success,” “border-
line,” and “concerns”) and the school
identifier were specified as factors for
this model. A statistically significant
association was found between scores
and expected performance ratings (F) =
429, P < .001), and also between scores
and school attended (Fy7) = 9.46, P <
.001). However, the interaction term
representing school differences in expect-
ed performance ratings was not signifi-
cant. Therefore, it appeared that schools’
ratings of expected performance were
assigned in a similar manner across the
schools in this study.

Discussion

Student attainment in the first 2 years of
osteopathic medical school was strong-
ly associated with performance on the
June 1999 COMLEX-USA Level 1
examination. All students who were aca-
demically in the upper 20% of their
classes passed this exam, with a mean
score of 599.0. This can be contrasted to
a pass rate of 63.5% for students in the
lowest 5%, who had a mean COMLEX
Level 1 score of 416.3.

Furthermore, for the 16 schools that
reported raw GPAs, correlations be-
tween COMLEX Level 1 scores and
GPAs within schools ranged from r =
0.76 to r = 0.85, with a mean correla-
tion of r = 0.79. These results are com-
parable to correlations between allo-
pathic basic science coursework and
USMLE Step 1 reported by Swanson
and colleaguess for seven medical schools
whose correlations ranged from 0.72 to
0.83 with a median correlation of 0.76.

For “expected to pass” ratings, results
were in the expected direction, with
98.9% of students in the “sure pass”
category actually passing the exam.
However, a higher-than-expected pro-
portion of the “borderline” (82.5%) and
“concerns” (61.5%) categories also

passed the examination. Given that the
national pass rate for June 1999 was
essentially unchanged from previous
years (94% in June 1999, compared to
93% in June 19987 and 95% for
NBOME Part 1 in June 19978), the rea-
son that school representatives expected
more students to fail than actually did
remains unclear. Further research is need-
ed regarding COMLEX-USA, both to
better understand school representatives’
understanding of the passing score and
to see if comparable relationships exist
between academic performance during
clinical years and performance on COM-
LEX Levels 2 and 3.
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