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Reliability of diagnosis of somatic dysfunction among
osteopathic physicians and medical students

Katrine Bengaard, DO, Richard J. Bogue, PhD, W. Thomas Crow, DO
From Family Medicine Residency, Florida Hospital East Orlando, Orlando, FL
Several studies have assessed interexaminer correlation of diagnosis of somatic dysfunction (SD). This
study looks at the simple task of palpating the anterior superior iliac spine (ASIS) of both a live and
a fixed plastic model to determine whether examination results are reliable. It is expected that
osteopathically trained individuals would be able to do this with reasonable accuracy. However, we
tested the results of 151 examiners and found low levels of agreement on diagnosis. Furthermore, the
fixed models ‘ASIS’ were set at equal, yet most examiners (89.2%) chose either left or right. Based on
these statistically significant results, we can conclude that palpation for symmetry of two paired
structures (such as ASIS’) is not an accurate way to assess for SD. It is important to have a standardized
approach to diagnosis, because comparing one ASIS with the other does not seem to be the best way
to teach students how to diagnose.
© 2012 Published by Elsevier Inc.
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This study assessed the reliability of the diagnosis of
somatic dysfunction (SD) through palpation in a group of
osteopathic practitioners. Somatic dysfunction is defined as
“impaired or altered function of related components of the
somatic system: skeletal, arthrodial, and myofascial struc-
tures, and related vasculature, lymphatic and neural ele-
ments.”1 Specific components used to identify the presence
f SD include one or more of the following: tenderness,
symmetry, restriction of range of motion, and tissue tex-
ure change (TART).1,2 Osteopathic medical students are
aught early in their training how to diagnose SD. Despite

these definitions, there is often a discrepancy between
two practitioners on what the SD diagnosis actually is.
Several studies have investigated this inconsistency, and
each has shown that there is some degree of disagreement
among practitioners.
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The palpation of the anterior superior iliac spine (ASIS)
is a basic skill that is taught early in osteopathic medical
schools. All osteopathic students and physicians are taught
to compare the position of one ASIS with the other. If there
is a discrepancy in the level of the two ASIS’, a SD is
considered present (checking for the asymmetry in TART).
However, even an apparently simple diagnosis to determine
which ASIS is more superior is not always agreed upon
among a group of examiners. This study was designed to
investigate the degree of concordance among a larger group
of examiners regarding their diagnosis of ASIS symmetry
and location.

Materials and methods

To investigate the concordance of diagnosis of SD among a
group of individuals, 151 osteopathic students, residents,
and attendings were recruited to palpate the ASIS’ of three
different models. The study design was to recruit 50 stu-

dents, 50 residents, and 50 attendings. However, the actual

mailto:kbengaarddo@gmail.com


I

3Bengaard et al. Reliability of Diagnosis of Somatic Dysfunction
breakdown of volunteer examiners was 95 students, 26
residents,18 attendings, and 12 unspecified. The examiners
then indicated whether they believed that one ASIS was
more superior when compared with the other, or whether
they were equal.

Data were collected over several evenings at the Amer-
ican Academy of Osteopathy (AAO) Convocation in Little
Rock, Arkansas, March 25-29, 2009. Twelve conference
participants were recruited to serve as live models. Each
completed and signed an informed consent allowing the
examiners to palpate their ASIS’. One fixed, plastic model
was also used as an independent type of check on interex-
aminer diagnostic agreement. Volunteer examiners were
recruited to participate in this study either by word of mouth
or with a poster set up next to the study area. This study was
approved by the Florida Hospital Institutional Review
Board.

Two live models per shift were positioned lying supine
on examination tables. The live models were asked to lie as
still as possible, being conscious not to shift their position,
thereby potentially changing the position of their ASIS’.
There were 25 volunteer examiners palpating each live
model at any given time before the models were switched
for two new, unpalpated models (12 live models, 6 shifts, up
to 25 examiners per live model).

The fixed model was constructed using a plastic pelvis
model (American Anatomical Skeleton Torso Model
#VC126). This model was fixed to have even innominates
using a screw, and the pelvis was then covered with a piece
of cotton material and set up on an examination table.
Figure 1 shows the actual examination setup.

Volunteer examiners were briefly instructed on the pro-
cedure of palpation. It was explained to them that they were
to diagnose using static rather than dynamic palpation of the
ASIS of both the live and fixed models. They were also
asked to examine the model while standing on the same side
of the table as the location of their dominant eye. The
definition of SD was defined as a greater than or equal to 1
cm difference in the position of the ASIS. If the ASIS’ were
Figure 1 ASIS examination area and setup.
within 1 cm of each other, they were to be designated as
equal.

The examiners were given a form on which they identi-
fied themselves as either a medical student, resident, or
attending physician. Once in the examination area, each
examiner had up to one minute to palpate the ASIS’ of the
model and indicate on their form whether they believed
the right or left ASIS was superior, or if they were equal.
Each examiner palpated two live models as well as the
fixed model and marked their forms appropriately (see
Appendix 1).

Data were recorded as anonymous aggregated counts for
each of 12 live model/examination period combinations for
both the live and the fixed models. Analyses included the
calculation of the reliability of examination results and
comparisons of students with resident or attending physi-
cians using the kappa statistic. Kappa is a statistic for testing
the degree to which different raters or examiners agree with
each other—beyond chance. Kappa was used to assess the
inter-rater reliability of results between examiners in this
study. Fleiss’ computation for kappa is useful when the
assessments of more than two raters are being assessed for
inter-rater reliability.3-5 Statistics were conducted using
BM Statistics SPSS 19 (SPSS, Inc., Chicago, IL).

Results

Concordance in palpation results across examiners
of live subjects

The aim of the concordance analyses was to determine
the reliability of palpation on live subjects within a conve-
nience sample of palpation-trained medical personnel (os-
teopathic students, residents, attending physicians). Palpa-
tion results across groups were examined for the reliability
of agreement. That is, did these trained examiners agree
with each other in determining whether the ASIS was left
superior, right superior, or equal? There was no “correct”
answer, just the diagnosis of each of the examiners. Twelve
different human subjects were palpated by 19 to 25 exam-
iners each, producing a total of 278 palpations for which the
level of examiner training was known. Table 1 presents the
aggregate results for each of the 12 cases, as well as the total
and percent for each result (left superior, right superior, or
equal).

A casual review of these data might draw a reader to
conclude that, at least for some cases, there was a high
degree of agreement among examiners. In Case 5, for ex-
ample, examiners identified ASIS as left superior 79.2% of
the time. From a clinical standpoint, 79.2% may or may not
be a sufficiently high level of agreement depending on the
condition under examination and the importance of an ac-
curate result.

From a statistical standpoint, however, the standard is

more straightforward. By chance, 33.3% of examiners
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would select left, 33.3% would select right, and 33.3%
would select equal. Because we do not know the “correct”
result, the degree of concordance is the degree of systematic
variation from random chance. What is being tested using
Kappa is whether students and physicians trained to use
palpation to come up with a diagnosis will arrive at a finding
that is consistent with results attained by their peers using
the same procedure with the same patient.

Tests of agreement across students and physicians did
not support the idea that palpation produces consistent re-
sults when assessing the symmetry of the ASIS’. The Fleiss
Kappa of 0.028 suggests a very modest degree of consis-
tency that is well below general guidelines for moderate
(0.41-0.60), good (0.61-0.80), or excellent (0.81-1.00) inter-
rater reliability. Among this group of students and physi-
cians, examinations did not produce consistent results for
the 12 cases. Assessing the 190 student ratings produced
slightly higher concordance, but that was still well below
any indication that palpations were reliable in determining
ASIS superiority (Fleiss’ kappa � 0.038).

Palpation accuracy relative to a known fixed
result

Live subjects may add unmeasured variation to the as-
sessment of inter-rater agreement.6 This study also asked
rained examiners to palpate a fixed model. The research
eam used a screw to fix the plastic pelvic model with both
SIS’ at equal levels. Because the model was set at equal

neither left nor right as superior), perfect accuracy would
nd that all 151 of the examiners would choose “equal.”
owever, statistical examination of the distribution of re-

ults revealed that this did not occur. Only 15 of 139 of the
xaminations with the fixed, equal model produced a result
f equal, as shown in Table 2. These medical students and
hysicians did not accurately choose equal after palpation
hen examining a model fixed to be equal. Palpation results

Table 1 Palpation results (n � 278) across 12 cases

Counts Percentages

Left Right Equal Left Right Equal

Case 1 18 5 1 75.0% 20.8% 4.2%
Case 2 14 9 1 58.3% 37.5% 4.2%
Case 3 15 1 8 62.5% 4.2% 33.3%
Case 4 16 5 3 66.7% 20.8% 12.5%
Case 5 19 3 2 79.2% 12.5% 8.3%
Case 6 7 8 9 29.2% 33.3% 37.5%
Case 7 11 6 2 57.9% 31.6% 10.5%
Case 8 8 9 2 42.1% 47.4% 10.5%
Case 9 9 11 3 39.1% 47.8% 13.0%
Case 10 8 13 2 34.8% 56.5% 8.7%
Case 11 13 5 7 52.0% 20.0% 28.0%
Case 12 10 7 8 40.0% 28.0% 32.0%
Total 148 82 48 52.2% 29.5% 17.3%
ere very strongly different from the known fixed expected
esults. For this group of examiners, palpation appears to
ot be an accurate method of assessing ASIS symmetry.

Students versus residents/attendings in successes
with the fixed result

Disentangling the palpation results of students versus
resident or attending physicians might reveal that more
experienced practitioners could more accurately assess the
model fixed at equal symmetry for ASIS. Table 3 shows that
1 of 95 student assessments succeeded in producing a
orrect result of equal, as did four of the 44 assessments by
esident or attending physicians. There were not enough
ttending volunteers in the sample to do a separate analysis.
herefore, they were analyzed together with the residents.
isher’s exact test demonstrated no statistically meaningful
ifference between students and residents/attendings in the
roportion of results successfully identifying the fixed
odel as equal.

Discussion

This study was originally conceived after reviewing the
article by O’Haire and Gibbons.7 The article showed that
ven a simple palpation of three landmarks (posterior supe-
ior iliac spine, sacral sulcus, and sacral inferior lateral
ngle) could not be agreed upon among 10 examiners.

The results of our study show that among a group of
edical students, residents, and attendings, palpation for

iagnosis of ASIS superiority is not reliable. This may seem
uzzling, because we are all taught how to diagnose the
nnominates during our first semester of osteopathic medical
chool. However, 151 examiners were unable to consis-
ently agree on the diagnosis of the three models they

Table 2 Observed and expected palpation results with the
fixed equal model

Equal Left or right

Observed results 15 124
Expected results 139 0

Fisher’s exact test, one-tailed p � .0001.

Table 3 Comparing palpation results of students to
resident and attending physicians

Equal Left or right Total

Students 11 84 95
Residents/attendings 4 40 44
Total 15 124 139

Fisher’s exact test, one-tailed p � .453.
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palpated. Therefore, although the palpation of landmarks
such as the ASIS is taught universally in osteopathic med-
ical schools, the possibility that practitioners cannot do it
reliably casts doubts on how it is taught, how it is done, and
its value in assessing patients.

Several other studies show similar results, concluding
that palpation is not very reliable.8-10 A recent review article
ublished in the Journal of the American Osteopathic As-
ociation found that of the nine studies that met their crite-
ia, there was poor interexaminer reliability without train-
ng, whereas reliability only improved slightly after some
raining for lumbar, sacral, and pelvic anatomic land-
arks.11 Of the studies reviewed that looked at ASIS, the
leiss kappa measure of inter-rater reliability was, at best, in

he “good” range, and that was found in only one of the
tudies.

The Ohio University Heritage College of Osteopathic
edicine (OUCOM) is now using a Virtual Haptic Back

VHB), which offers feedback on force and touch from a
irtual system. OUCOM hopes to allow students to better
eceive and understand the body’s responses to forces and
ouch.12 Howell et al. studied this virtual system and
howed that students taught with a more standardized sys-
em develop more accurate diagnostic skills.13

It is interesting, but not unique to this study, that no
difference was found between student and physician exam-
iners.10 Even among examiners, there can be differences in
examination technique.14 It is also important to consider
hat, although all the examiners in our study were familiar
ith the ASIS landmark, they may not agree on what part of

he bone to palpate.7 The ASIS may be palpated by an
xaminer hooking his or her thumb under the ASIS protru-
ion, finding the center of the ASIS protrusion, or perhaps
alpating from above.

Some prior research suggests that reliability of diagnos-
ic palpation improves when examiners receive standardized
raining before the examination.11,13 However, Degenhardt
t al. argue that this improvement is minimal unless the
raining is substantial (up to 4 months).15 In this study,

examiners were all trained in osteopathic institutions, which
implies they learned a similar style. However, no standard
training was given before examinations.

One possible reason for low reliability of diagnosis
among live models may be that they were, in fact, live.
Living tissue is in a constant state of flux.6 Also, although
he live models were asked not to readjust their position,
hey may have done so inadvertently.7 Our subjects were
sked to lie still on the examination table for up to 30
inutes, whereas other studies had subjects lying for up to

.5 hours.7

It is also important to note that repeated palpation of the
subjects (up to 25 palpations) may have influenced the
location and symmetry of the ASIS. Although instructed not
to motion test, several of the live model subjects reported
that the ASIS compression test was used. Any motion in-
duced into the pelvis may have, however inadvertently,

delivered treatment that influenced the location of the ASIS.
Such dynamic palpation could certainly have changed the
outcome of subsequent examiners’ diagnoses. In short, the
first examiners may have been palpating a very different
pelvis than the last examiner palpating the same subject.

One result of special interest was that, even with the
fixed model, the predominant diagnosis chosen was left
ASIS superior (presumably indicating either a left posterior
innominate or a right anterior innominate). Because left was
more often chosen in the live models (148 of the 278
palpations, or 52.2%), it is possible that either our models
all had a left superior ASIS or left superior ASIS is a more
common diagnosis based on examiner perspective.

J. Gordon Zink, DO, observed a similar finding in his
research in the 1970s, when he coined the term common
compensatory pattern (CCP).16-18 He noted that 80% of
healthy subjects had a left/right/left/right (LRLR) rotational
pattern. That is to say, 80% of people he examined that were
free of illness or injury would, in fact, have a left superior
ASIS. Zink and Lawson explain that “when the patient’s
pelvis and thorax are not found in the physiologic (even) or
the common compensatory pattern (left ASIS superior), the
findings are identified as being disparent.”*,19

Student doctor Sepehri examined 40 Guatemalan pa-
tients to determine whether those examined would fit into
Dr. Zink’s LRLR pattern. She found that only 26% fell into
that category, and that 66% did not fit any pattern. She
suggests that the observed Zink patterns may only represent
the population studied, and that examiner reliability should
be assessed and documented in future research.20

Assuming that the live models used in our study were
healthy, our examiners’ frequent finding that left ASIS was
superior is in agreement with Dr. Zink’s LRLR pattern.
However, this does not explain why, in the even, fixed
model, they still chose left.

The examiners were asked to stand on the side of their
dominant eye; however, there was no instruction on how to
determine which eye is dominant. It is therefore likely that
several of the examiners were unaware of which eye was
dominant and, because the tables were set up right to left,
stood on the right side, using their left eye as dominant.
Their opinion may have changed had they then palpated
from the left side of the table. Although it is of possible
importance for future studies, this study was not designed to
test this issue.

Another limitation of this study is the sample size. Also,
as outlined in the Material and Methods section, we did not
fulfill our study design objective, which was to recruit an
equal number of students, residents, and attendings. It was
particularly difficult to find residents and attendings that
would participate, although students seemed more than will-
ing to volunteer. Of course, one of the obvious biases was
that we performed our study at the AAO Convocation.
Attendees of this gathering have a particular interest in
osteopathic manipulation, and should, in theory, be more in

*Disparent: Unlike, diverse, of various appearance, as defined in the

compact edition of the Oxford English Dictionary.
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tune to palpatory skills. Therefore, the findings of this study
are even more interesting, because even among those who
attended Convocation, data still showed quite poor interex-
aminer reliability.

Conclusion

In both the live and fixed models, there was low reliability
in the diagnosis of somatic dysfunction among trained ex-
aminers. Because we are taught that SD is present when
asymmetry is palpated, it is important to be in agreement
about what type of asymmetry exists. This is considered an
objective finding, yet “objective” infers that it is true and
would not change if another examiner were also to palpate.
Because we are unable to do so reliably, it may be true that
asymmetry is not a good way to define SD of the innomi-
nates.
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Appendix 1. Answer Form
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