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Context: Assessment of osteopathic manipulative treatment (OMT) is included in 
the National Board of Osteopathic Medical Examiners’ Comprehensive Osteopathic 
Medical Licensing Examination-USA Level 2-Performance Evaluation (COMLEX-
USA Level 2-PE). The scores earned for OMT should be equivalent among all raters 
regardless of which technique is scored or which rater is scoring the performance. As 
a quality assurance measure, selected examination dates and the encounters within the 
administration of COMLEX-USA Level 2-PE are scored by 2 raters: first by a “live” 
rater and next by a quality assurance rater. Neither rater knows if he or she is the first 
or second rater. 

Objective: To compare candidate’s scores recorded for OMT on COMLEX-USA Lev-
el 2-PE to determine whether differences exist among raters and techniques scored.

Methods: The authors evaluated candidate performances that took place from July 
through November 2012. For each performance, 2 raters scored the same technique or 
different techniques using the OMT scoring rubric. Discrepancies between scores were 
compared using t tests. Statistical significance was set at P<.05 for most analyses. 

Results: Of the 708 performances, there was no statistically significant difference in 
scoring whether the OMT raters scored the same technique or different techniques 
when the students performed more than 1. There were no statistically significant differ-
ences between these results and instances when only a single technique was performed 
and scored. 

Conclusion: The present study provides reliability evidence for the use of the global 
OMT scoring tool in the evaluation of OMT in COMLEX-USA Level 2-PE. 
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High-stakes assessment of clinical skills is now requisite for all physicians 
in the United States.1-3 Not only are these examinations designed to assess 
history taking and physical examination skills, but also they may evaluate a 

candidate’s technical abilities through the use of simulators and other technologies to 
assess the performance of complex multistep processes.4-7 Candidates’ skills may be 
gauged by means of direct observation, objective structured clinical examination, and 
oral examination. Each method has its advantages, and the choice of which assess-
ment depends, in part, on the purpose of the assessment. Is the examination primarily 
an educational tool? Is the examination conducted to identify candidates in need of 
remediation or to make decisions on advancement, promotion, or licensure? 
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important to ensure that the scores earned for this skill 
are reproducible within a given encounter. Candidates 
may perform multiple techniques (eg, soft tissue, then 
facilitated positional release, then muscle energy), 1 
technique, or none at all. The scoring rubric, however, is 
applied to the 1 technique that a rater regards as the best 
performed by the candidate in a single SP encounter. The 
rater documents this technique and also records the other 
techniques that are observed but not scored. But what if 
1 of the nonscored techniques was scored instead? How, 
if at all, would such a shift change a candidate’s overall 
score? In the present study, we examined how scores 
would compare if the 2 raters scored 2 different tech-
niques performed by the same candidate. Would these 
scores be as accurate as the scores earned by a candidate 
who performs only 1 technique—a situation that requires 
both raters to score the same technique? 
 	 We hypothesized that a candidate’s scores would not 
differ regardless of rater or technique scored.

	  
Methods
Institutional review board approval for this study was 
obtained through the Center for the Advancement of 
Healthcare Education and Delivery.

Examination

The COMLEX-USA Level 2-PE is a competency-based 
pass-fail examination of clinical skills. The present study 
followed examination protocol: candidates rotated 
through 12 SP stations and evaluated and treated SPs as 
they saw fit during each 14-minute encounter. Standard-
ized patients simulated various conditions—such as gait 
changes or limitation of motion and tenderness—and 
responded to questions in a scripted, consistent manner. 
Candidates were not told which encounters were prede-
termined to be scored for OMT. They were told to use 
their clinical judgment to decide which SP would benefit 
from osteopathic evaluation or from OMT during the 
encounter. Candidates were instructed to limit the OMT 

 	 Examinations that are used for high-stakes deci-
sions—in such areas as advancement, promotion, or li-
censure—must be designed carefully to ensure accurate 
and reliable performance measures. Such assessments 
must take into account a complicating factor: during 
performance assessments, candidates may realize mul-
tiple correct ways of reaching an objective. The evalua-
tion of a candidate’s clinical skills can involve various 
types of rating tools, from checklists to key action item 
analyses linked with timing and global rating scales.4,6,8-11 
 	 The National Board of Osteopathic Medical Exam-
iners (NBOME) administers the Comprehensive Osteo-
pathic Medical Licensing Examination-USA Level 
2-Performance Evaluation (COMLEX-USA Level 
2-PE). The scoring of the Biomedical/Biomechanical 
Domain involves evaluation of skills in history taking, 
physical examination, documentation of the encounter in 
a SOAP (subjective, objective, assessment, plan) note, 
and performance of osteopathic manipulative treatment 
(OMT).1,12,13 Trained osteopathic physician–examiners 
(ie, raters) evaluate the 25% to 40% of the candidate’s 
encounters that are specifically scored for OMT perfor-
mance. The raters score each encounter using a global 
Likert-scale evaluation tool, which was developed by 
content experts for the NBOME to provide the means to 
assess OMT in COMLEX-USA Level 2-PE. This tool is 
applied to all encounters in which OMT is scored, re-
gardless of the content. A rigorous review is conducted 
on an ongoing basis to establish interrater reliability by 
means of statistical analyses (including quality assurance 
[QA]) and double-scoring encounters. Raters for the 
OMT portion of the examination are trained and experi-
enced in scoring student-performed OMT. They are able 
to recognize variations on techniques as well as the or-
thodox means of executing the treatment. All OMT raters 
must participate in yearly refresher training. 
 	 During COMLEX-USA Level 2-PE, candidates are 
permitted to perform any type of OMT technique (except 
for high-velocity, low-amplitude and other articulatory 
thrust techniques) on each standardized patient (SP). It is 
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NBOME. The technique list was finalized and approved 
by a consensus of experienced OMT raters.13 The web-
site portal scoring rubric allows for OMT raters to select 
multiple techniques being performed by a candidate, but 
only 1 technique may be selected for scoring OMT. To 
reflect the candidates’ capabilities, only the better or best 
performed OMT intervention—as judged by the rater—
is scored in its entirety.

Sample

Data were taken from candidates who took COMLEX-
USA Level 2-PE between July 12, 2012, and November 
28, 2012. The data set contained all candidates who were 
double-scored as part of routine QA procedures. 	  
 	 The representative sample was derived from 28 col-
leges of osteopathic medicine and included a candidate’s 
ethnicity, sex, primary language, and number of times a 
candidate had taken COMLEX-USA Level 2-PE. 

Quality Assurance 

Each OMT rater’s score is subject to several QA checks 
throughout the testing cycle. One type of QA review en-
tails randomly selected double scoring of encounters. 
Double scoring occurs when a second OMT rater—the 
QA rater—scores an encounter for a specific testing ses-
sion that has already been scored by a first OMT rater (ie, 
the live rater). The QA OMT raters score the encounters 
using the same method as the live OMT raters: review of 
the encounter video recording. All raters are used for 
both live and QA ratings throughout the test cycle. Be-
cause QA raters score encounters in the same manner 
that they would if rating as a live rater, they are unaware 
that they are providing a QA rating. The live ratings are 
used for scoring purposes, and the QA ratings are used 
for comparison against the live ratings and technique 
selections. These rating comparisons are reviewed on a 
monthly basis to assess interrater reliability and to iden-
tify any potential discrepancies in physician-examiner 
scoring and technique selection. 

performed to 3 to 5 minutes and informed that they were 
not required to treat an SP to a desired clinical endpoint 
(eg, complete resolution of symptoms). High-velocity, 
low-amplitude and articulatory thrust techniques were 
prohibited in the examination. 

Scoring

All candidate-SP encounters were digitally video re-
corded. Two cameras with pan-tilt-zoom function—con-
trolled by operators in a separate room—were 
strategically placed at 90° angles facing inward to cap-
ture the optimum views of the candidate-SP encounter. 
The OMT performance was scored by osteopathic physi-
cians who underwent training as examiners. Examiners 
signed on to a secure Web-based portal where they had 
access to assigned candidate videos from the examina-
tion. They were provided case summaries and were spe-
cifically assigned to cases and therefore became familiar 
with the case materials and details. 
	 The scoring rubric was developed by osteopathic 
physicians for the purpose of evaluating the performance 
of OMT in COMLEX-USA Level 2-PE.1,5,12,13 The rubric 
is reviewed annually by a subcommittee of osteopathic 
physicians to make sure it remains clear and current. It 
consists of the following 6 dimensions: Osteopathic Ex-
amination/Evaluation, Patient/Physician Position for 
Treatment, OMT Modality Selected, OMT Technique, 
Treatment Repetition/Duration, and Post-Treatment As-
sessment. Examiners score each of 6 dimensions on a 
9-point Likert scale that is broken into 3 performance 
groups: Unacceptable, Standard, and Superior. These 
ranking groups have descriptive statements, which 
clearly describe each level of behavior across the 
continuum. 
	 In addition, the OMT raters watched each video re-
cording and used his or her judgment to identify which 
technique or techniques were being performed by the 
candidates during their encounters. Using the Glossary 
of Osteopathic Terminology,14 a predetermined list of 
techniques was developed by physician staff of the 
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rater dyads in general, were eliminated from the data set 
for both matched and mismatched groups by computing 
z scores for the absolute difference in rater scores and 
eliminating rating pairs (z>2.33; P<.01). This elimina-
tion resulted in 8 data points being dropped from the 
matched group and 10 from the mismatched group, 
leaving final sample sizes of 485 and 205, respectively. 
	 Once the rater dyads were coded as matched or mis-
matched, the absolute and signed differences between 
their ratings were computed. The authors then performed 
t tests to assess whether rater agreement was lower when 
raters scored different techniques than when they scored 
the same ones. 
 	 The mean (SD) signed differences in live and QA rat-
ings on the 10-point scale were .0774 (.9148) for the 
matched dyads and .7251 (.5622) for the mismatched 
dyads, a statistically nonsignificant difference of less than 
three-fourths of a rating scale point (t688=.12). When the 
means of the absolute values of the differences were ex-
amined—eliminating rater order effects and looking solely 
at the degree to which the 2 raters differed—the mean 
(SD) unsigned differences were .0679 (.9895) and .8124 
(.5660), a difference of about three-fourths of a scale point, 
which was not statistically significant (t688=−1.86). Live 
and QA raters scoring different techniques on the same 
candidate were no more discrepant in their ratings than 
live and QA raters scoring the same technique. 
	 Because of the statistically significant difference in 
the number of techniques performed between the 
matched and mismatched groups, the analyses were 
rerun on the subsample of examinees who were coded by 
the live rater as having performed multiple techniques. 
With the single-technique examinees removed, the dif-
ference between the matched and mismatched groups in 
the technique count was no longer statistically significant 
(t191=−1.23). The mean (SD) number of techniques per-
formed in this subsample was 2.13 (.37) for the matched 
group and 2.20 (.43) for the mismatched group.
	 With the single-technique candidates eliminated, 
there were still no statistically significant differences in 

Statistical Analysis

We used t tests to compare signed and absolute discrep-
ancy between live and QA scores. Statistical significance 
was set to P<.05 for most analyses. Descriptive statistics 
are provided in the Results section.

Results
Our data set represented the 708 of 2211 candidates 
(32%) who took the examination during the study period. 
The population was primarily white (65%), male (52%), 
and first-time COMLEX-USA Level 2-PE takers (95%), 
and almost all (95%) spoke English as a first language. 
	 Raters’ data were compared to see if they had scored 
techniques in the same category (eg, myofascial tech-
nique) or different categories (eg, rib-raising vs sinus 
draining) for a given encounter. The current sample rep-
resented ratings data from 30 unique raters and 44 rater 
dyads. Each dyad rated between 12 and 48 encounters, 
with a mean (standard deviation [SD]) of 16.47 (7.84) 
encounters. If both raters scored the same technique, the 
ratings were coded as matched; if raters did not score the 
same technique, the ratings were coded as mismatched. 
Of the 708 rater dyads in the sample, 493 (70%) were 
matched and 215 (30%) were mismatched.
	 There were no statistically significant differences in 
total score between the matched and the mismatched 
groups (t630=1.74). Candidates performed between 1 and 
4 OMT techniques per encounter, with a mean (SD) of 
1.4 (.59); the mismatched group performed significantly 
more techniques than the matched group (t630=−5.84, 
P<.01), with a difference amounting to about one-third 
of an OMT technique (Mmatch=1.277, Mmismatch=1.565). 
	 The matched and mismatched groups did not differ 
by sex (χ2

1=1.07), use of English as a primary language 
(χ2

1=.10), or ethnicity (χ2
5=4.00). It should be noted, 

however, that demographic data were available for ap-
proximately 75% of the sample.
	 Outliers, in which live vs QA dyad scores were so 
discrepant as to be unrepresentative of the population of 
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assumed that a candidate would choose those interven-
tions with which they were most familiar and comfort-
able. In a high-stakes examination that is required to be 
passed to graduate from osteopathic medical school and 
enter into graduate medical education, it would be highly 
inadvisable to attempt techniques that are unfamiliar or 
rarely used. Factors that would influence a candidate’s 
choice of OMT technique may include initial interest and 
skill in OMT during the first few years of osteopathic 
medical school, exposure to OMT during rotations and 
organized training, or a mentor’s advice. Depending on 
how these factors intermingle, a candidate may be ex-
tremely or minimally capable at performing OMT. Stu-
dents’ attitudes regarding OMT, as well as exposure to 
osteopathic medicine prior to entering osteopathic med-
ical school, also appear to indicate skill in the perfor-
mance of OMT.15-18 
	 In any case, a candidate’s performance of OMT 
should be consistent, regardless of the technique. Raters 
of the OMT portion of this examination are also required 
to record all techniques that are demonstrated. The 
present study shows that whether a student performs 
1 technique or multiple techniques, the QA scores do not 
significantly vary using this rubric and are reproducible 
by a second, independent rater. In addition, this consis-
tency holds true even if the raters chose different tech-
niques to score, suggesting that the candidates’ abilities 
are the same regardless of rater or technique. Further re-
search on this topic across encounters would be inter-
esting. Such research is important to help show the reli-
ability of the raters’ scores in the assessment of the 
candidates’ Biomedical/Biomechanical Domain scores. 
	 The limitations to the present study were mainly 
temporal. We were limited to a subset of the candidates 
examined in 4 months of the 2012 test cycle. In addition, 
as previously stated, it would be interesting to examine 
how well candidates perform OMT, as well as the other 
skills assessed throughout the test day and across dif-
ferent encounters. 

the degree of rater discrepancy in either the signed differ-
ences (t191=.42) or the unsigned differences (t191=.19). 
Even reinclusion of the outliers in the analysis did not 
change the results. Whether one examines the full candi-
date sample or only the sample originally coded as per-
forming multiple techniques, 2 raters scoring 2 different 
techniques are no more discrepant than 2 raters scoring 
the same technique.

Discussion
In providing a means to evaluate a clinical encounter and 
candidate performance, it is important to establish a pro-
tocol to make judgments on the proficiency of the candi-
date. With OMT, there are instances in which numerous 
treatment methods can be used to manage a particular 
complaint or somatic dysfunction. 
	 The analyses of the overall mismatched ratings by 
OMT technique upheld the null hypothesis: there was no 
difference in scoring whether the OMT raters scored the 
same technique or different techniques when the students 
performed more than 1. There were no statistically sig-
nificant differences between these results and instances 
in which only 1 technique was performed and scored.
	 Candidates are instructed multiple times—including 
during preexamination orientation and within online 
materials regarding the COMLEX-USA Level 2-PE—to 
evaluate and treat the SPs as they see fit. The guidelines 
state that when a student determines that OMT is clini-
cally appropriate after taking the patient’s history and 
performing a focused physical examination of the pa-
tient, the student is to treat the patient for 3 to 5 minutes 
and does not need to treat to clinical conclusion. There-
fore, they can perform 1 technique or several. Also, the 
other aspects of the encounter are not scored by the OMT 
raters, including history-taking, physical examination, 
and documentation. 
 	 As noted in a previous study by Langenau et al,13 
candidates taking COMLEX-USA Level 2-PE use a 
wide variety of OMT techniques. Generally, it could be 
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Conclusion
The present study shows that students receive equivalent 
scores from OMT raters in COMLEX-USA Level 2-PE 
whether they perform 1 or more than 1 technique and 
regardless of which technique a rater should select to 
score. This finding provides additional reliable evidence 
for the use of the Global OMT scoring tool in the evalu-
ation of OMT in COMLEX-USA Level 2-PE. 
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