
Evaluation of the Presence of
Sacroiliac Joint Region Dysfunction
Using a Combination of Tests:
A Multicenter Intertester
Reliability Study

Background and Purpose. The authors examined the intertester reli-
ability of assessments made based on a composite of 4 tests of pelvic
symmetry or sacroiliac joint (SIJ) movement that are advocated in the
literature for identifying people with SIJ region dysfunction. “Sacroil-
iac joint region dysfunction” is a term used to describe pain in or
around the region of the joint that is presumed to be due to
malalignment or abnormal movement of the SIJs. Subjects. Sixty-five
patients with low back pain and unilateral buttock pain were seen in 1
of 11 outpatient clinics. Methods. Thirty-four therapists, randomly
paired for each subject, served as examiners. Kappa coefficients and
observed proportions of positive (Ppos) and negative (Pneg) agreement
were calculated to estimate reliability. Results. For the composite test
results, percentages of agreement ranged from 60% to 69%, kappa
coefficients varied from .11 to .23, and Ppos was lower than 50%.
Discussion and Conclusion. Reliability of measurements obtained with
the 4 tests appears to be too low for clinical use. Given the measure-
ment error found in this study, the authors suspect it is likely that
either the proper treatment technique will not be chosen based on the
test results or the intervention will be applied to the wrong side. The 4
tests probably should not be used to examine patients suspected of
having SIJ region dysfunction, although the role of therapist training
in use of the procedures is unclear. [Riddle DL, Freburger JK, North
American Orthopaedic Rehabilitation Research Network. Evaluation
of the presence of sacroiliac joint region dysfunction using a combi-
nation of tests: a multicenter intertester reliability study. Phys Ther.
2002;82:772–781.]
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M
any diagnostic tests have been developed
to identify what is thought to be a dysfunc-
tion of the region of the sacroiliac joint
(SIJ). “Sacroiliac joint region dysfunction”

is a term used to describe pain in or around the region
of the joint1 that is presumed to be due to malalignment
or abnormal movement of the SIJs.2 Magee,3 for exam-
ple, described 31 tests that have appeared in the litera-
ture for use on patients suspected of having SIJ region
dysfunction. Studies designed to determine the psycho-
metric properties of diagnostic tests for the SIJ region
began to appear in the literature in 19854 and have
begun to appear more frequently.5–9 We reviewed this
literature and found there is evidence for the reliability
and weak evidence for the diagnostic validity of data
obtained with some measures designed to provoke pain
from patients suspected of having SIJ region dysfunc-

tion.10 Cibulka and colleagues11 provided the only data
we found to support the reliability of data obtained with
measures designed to determine the alignment or move-
ment of the SIJs on patients suspected of having SIJ
region dysfunction.

Cibulka and colleagues11 defined SIJ region dysfunction
as being present if at least 3 of the following 4 tests were
positive: the standing flexion test, the prone knee flex-
ion test, the supine long sitting test, and palpation of
posterior superior iliac spine (PSIS) heights in a sitting
position. Two therapists with an unspecified amount of
training in the test procedures examined 26 patients
with low back pain or buttock pain. Intertester agree-
ment for determining the presence of SIJ region dys-
function was high (��.88).

Cibulka and colleagues implied in articles published in
198811 and 199912 that tests were classified simply as
positive or negative, regardless of whether the tests
indicated dysfunction on the right or left side and
regardless of the type of asymmetry present (ie, whether
the tests indicated the possibility of an anteriorly or
posteriorly rotated innominate). For example, the
supine long sitting test could be graded as positive for
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any 1 of the following 4 conditions: right innominate
posteriorly rotated, left innominate posteriorly rotated,
right innominate anteriorly rotated, and left innominate
anteriorly rotated. Therapists, therefore, may have
agreed that 3 or more tests were positive without agree-
ing on the side involved or the type of asymmetry
present. Cibulka and colleagues did not describe
whether these types of disagreements were addressed
and implied that tests were graded simply as positive or
negative. We suspect this is the case because the manip-
ulative intervention advocated by Cibulka and colleagues
was designed for use regardless of the type of asymmetry
that was present.13

Several authors11,14–19 have suggested that examination
and management of people with SIJ region dysfunction
sometimes require identification of the involved side,
type of asymmetry present, and correction of the asym-
metry. For example, mobilization techniques designed
to treat what is thought to be a posteriorly rotated innom-
inate on the right side are different from those techniques
designed to treat a suspected left posteriorly rotated
innominate.20 It would appear to be important to know the
degree of agreement, not only for judgments of the pres-
ence or absence of SIJ region dysfunction, but also for the
type of asymmetry thought to be present.

The study of Cibulka and colleagues11 is especially
important because their study provides the only evi-
dence that suggests that assessments of innominate
alignment or motion, when used in combination, have
clinical utility. In our experience, tests requiring the
assessment of innominate bone symmetry or movement
are commonly done in practice. We believe that a study
that is more generalizable than that of Cibulka et al
would provide clinicians with additional information
that could be used to determine appropriate examina-
tion strategies for SIJ region dysfunction. The purposes
of our study were: (1) to replicate the study of Cibulka
and colleagues11 on a larger group of patients and with
a larger group of therapists and (2) to examine the
degree of agreement between therapists by taking into
account the side of the presumed dysfunction and the
type of asymmetry present.

Method

Examiners
The examiners were 34 therapists working in 11 clinics
located in either the United States or Canada. Only
therapists who regularly treated patients with low back
pain were included in the study. Table 1 presents
descriptive information on the participating therapists.

Each of the participating therapists was given a written
description of the 4 examination procedures and photo-

graphs of the procedures. The photographs illustrated
the beginning and ending positions of the patient and
the position of the therapist for each test. Participating
therapists were instructed to practice the examination
procedures on each other and then on patients. All
therapists in each clinic had to indicate that they felt
comfortable they were conducting the tests properly
before data collection began in that clinic. No other
information or advice was given to the therapists.

Subjects
A total of 65 patients participated in the study. To be
included in the study, patients had to: (1) be between 18
and 65 years of age, (2) be referred for treatment of a
low back problem, (3) have unilateral or bilateral low
back pain, (4) be a new patient or a patient who was
currently receiving treatment for a low back problem,
(5) have discomfort reported in the area of the buttock
at the time of admission to the study, and (6) be able to
reach at least the level of the patellae with their finger-
tips when flexing the lumbar spine while standing with
the knees extended. This motion was necessary to com-
plete 2 of the tests that were studied. The region of the
buttock was defined as having the following boundaries:
the iliac crest superiorly, the gluteal fold inferiorly, the
sacral spinous processes medially, and the greater tro-
chanter laterally. Pain also could be reported anywhere
in the involved lower extremity. We admitted only
patients with unilateral buttock pain so that therapists
could describe their test results relative to the symptom-
atic side. Patients were excluded if they: (1) had lumbar
surgery within the year prior to the study and (2) re-
ported lower-extremity parasthesias or muscle weakness.
Characteristics of the patients are presented in Table 2.

Procedure
After completing an institutional review board-approved
consent form, each patient recorded his or her age,
height, weight, and sex on a form. In addition, patients
indicated the duration of their back problem and
whether their work status (on the job or at home) was

Table 1.
Therapist Characteristics (n�34)

Therapist Characteristica X SD Range

No. of years as a therapist 11.4 7.3 1–30

No. of years treating patients with LBP 10.1 6.6 1–28

Percentage of caseload represented by
patients with LBP 33.4 16.3 5–85

Percentage of caseload represented by
patients with SIJ region dysfunction 11.6 10.0 0–50

No. of continuing education courses taken
that dealt with SIJ region dysfunction 3.1 1.8 0–8

a LBP�low back pain, SIJ�sacroiliac joint.
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affected by their back problem. The physical therapist
who identified the eligible patient (evaluating physical
therapist) also completed a form that indicated the
distribution of the patient’s pain and the pain intensity
by use of a visual analog scale. The evaluating physical
therapist then identified the retest physical therapist
from a random list of the participating therapists for that
clinic. The evaluating physical therapist conducted the
examinations first, out of sight of the retest physical
therapist. The evaluating physical therapist conducted
the 4 procedures in the following order and recorded
the results on a form: standing flexion test, prone knee
flexion test, supine long sitting test, and sitting PSIS test.
This order was chosen because Cibulka et al11 appeared
to conduct the tests in this order in the original study
that described reliability for the measures. The proce-
dures for each of the tests were done as described by

Cibulka et al.11 We asked the therapists to identify
whether the test was positive on the left side or the right
side, and we asked them to identify the type of asymme-
try if one was found. The possible findings for each test
are summarized in Table 3.

A few minutes after the evaluating physical therapist
completed the measurements, the retest therapist con-
ducted the examinations. The retest therapist first had
the patient rate his or her pain intensity using a visual
analog scale and then conducted the same tests in the
same order as the evaluating physical therapist.

Data Analysis
Results of the 4 tests advocated by Cibulka and col-
leagues11,12 were combined, and if 3 of the 4 tests were
positive, the patient was considered to have SIJ region
dysfunction. The Figure illustrates the 3 approaches we
used for examining composite scores from the 4 tests. First,
the test results can be dichotomized and rated as positive or
negative, independent of whether they indicate that the
same impairment is present on the same side. This is the
method that Cibulka et al11 appeared to use. For our first
analysis, we collapsed all positive ratings (independent of
the side and type of asymmetry determined to be present)
and determined the extent of agreement when paired
therapists rated 3 or more tests as positive or negative.

For our second composite analysis, we examined
whether therapists agreed on 1 of the following 3
judgments: 2 or more tests were negative, 3 or more tests
indicated dysfunction on the right side, or 3 or more
tests indicated dysfunction on the left side. In this
analysis, therapists did not necessarily have to agree on
the type of asymmetry present (ie, anteriorly or posteri-
orly rotated innominate), just the side that was involved.
For example, if a therapist concluded that the supine
long sitting test indicated an anteriorly rotated innomi-
nate on the left side, the prone knee flexion test
indicated a posteriorly rotated innominate on the left
side, and the standing flexion test was positive on the left
side (presumably indicating a hypomobile left SIJ), the
composite score was positive left.

In our third analysis, we determined the extent of
agreement for a 5-category scale (anteriorly rotated on
the right side, anteriorly rotated on the left side, nega-
tive, posteriorly rotated on the right side, and posteriorly
rotated on the left side). We chose this scale because 3 of
the 4 tests we examined are used to determine whether
an innominate was rotated relative to the other innom-
inate (Tab. 3). Therefore, if 3 tests are positive, at least 2
of the 3 tests will be indicative of a rotated innominate.
For the third analysis, therapists had to agree on the side
involved (right, left, or none) and the type of asymmetry
that was present (anteriorly or posteriorly rotated

Table 2.
Patient Characteristics (n�65)

Patient Characteristic

Age (y)
X 47.4
SD 14.0
Range 18–81

Sex
Female 42 (65%)
Male 23 (25%)

Height (cm)
X 169.6
SD 10.7
Range 152.4–193.0

Weight (kg) (n�64)
X 72.3
SD 13.2
Range 49.0–108.9

Body mass indexa

X 25.0
SD 3.4
Range 19.2–36.3

Pain rating on 10-cm visual analog scale
X 3.4
SD 2.1
Range 0–7.7

Duration of pain (wk)
X 45.2
SD 80.4
Range 1–330

Pain distribution (n�58)
Back 52 (89%)
Buttock 54 (93%)
Thigh 16 (28%)
Leg 11 (19%)
Foot 3 (5%)

Pain interfering with job or housework (n�60)
Yes 44 (73%)
No 16 (27%)

a Body mass index calculated as: [weight (kg)/height(m)2].
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innominate) for at least 3 tests. For example, if a
therapist concluded that the supine long sitting test
indicated the presence of a posteriorly rotated innomi-
nate on the left side, the sitting PSIS test was positive on
the left side (indicating the presence of a posteriorly
rotated innominate on the left side), and the standing
flexion test was positive on the left side (indicating a
hypomobile left SIJ), the composite score was posteriorly
rotated innominate on the left side.

Percentages of agreement and Cohen kappa statistic (�)
coefficients were calculated for the individual tests and
for the 3 composite test results. Because we suspected
that the distribution of our data would be skewed, we
also calculated the maximum kappa (�max) and kappa/
kappa maximum (�/�max) values.21 The latter value

indicates the proportion of agreement achieved by the
therapists, taking into account the maximum kappa
value possible.21 The maximum kappa value can be
useful when the kappa value is low despite a high
observed proportion of agreement.22 In our study, we
suspected a proportionally large number of negative
findings because 3 of the 4 tests needed to be positive to
indicate a positive composite result. A large proportion
of negative results would increase the likelihood of
agreement by chance and subsequently reduce the
kappa value.

We calculated the observed proportion of positive agree-
ment (Ppos) and the observed proportion of negative
agreement (Pneg).23 These indices indicate whether dis-
agreements are more likely for positive or negative

Table 3.
Description of the Interpretation of the Possible Findings for Each Diagnostic Testa

Diagnostic Test Possible Findings Interpretation

Standing flexion test Negative PSISs appear to move equally

Positive on the right side Right PSIS moves cranially more than left PSIS (right SIJ hypomobile)

Positive on the left side Left PSIS moves cranially more than right PSIS (left SIJ hypomobile)

Prone knee flexion test Negative No relative change in leg lengths between the 2 test positions

Posteriorly rotated innominate
on the right side

Symptoms are on the right side, the right leg appears shorter than the left leg in
the prone knee extended position, and the right leg appears to be about equal
to or longer than the left leg in the prone knee flexed position

Posteriorly rotated innominate
on the left side

Symptoms are on the left side, the left leg appears shorter than the right leg in the
prone knee extended position, and the left leg appears to be about equal to or
longer than the right leg in the prone knee flexed position

Anteriorly rotated innominate
on the right side

Symptoms are on the right side, the right leg appears to be longer than left leg in
the prone knee extended position, and the right leg appears to be about equal
to or shorter than the left leg in the prone knee flexed position

Anteriorly rotated innominate
on the left side

Symptoms are on the left side, the left leg appears longer than the right leg in the
prone knee extended position, and the left leg appears to be about equal to or
shorter than the right leg in the prone knee flexed position

Supine long sitting test Negative No relative change in leg lengths between the 2 test positions

Posteriorly rotated innominate
on the right side

Symptoms are on the right side, the right leg appears shorter than the left leg in
supine position, and the right leg appears to be about equal to or longer than
the left leg in long sitting position

Posteriorly rotated innominate
on the left side

Symptoms are on the left side, the left leg appears shorter than the right leg in
supine position, and the left leg appears to be about equal to or longer than
the right leg in long sitting position

Anteriorly rotated innominate
on the right side

Symptoms are on the right side, the right leg appears longer than the left leg in
supine position, and the right leg appears to be about equal to or shorter than
the left leg in long sitting position

Anteriorly rotated innominate
on the left side

Symptoms are on the left side, the left leg appears longer than the right leg in
supine position, and the left leg appears to be about equal to or shorter than
the right leg in long sitting position

Sitting PSIS test Negative PSISs are symmetrical

Positive on the right side Right PSIS lower than left PSIS (left anteriorly rotated innominate if pain on left
side; right posteriorly rotated innominate if pain on right side)

Positive on the left side Left PSIS lower than right PSIS (right anteriorly rotated innominate if pain on right
side; left posteriorly rotated innominate if pain on left side)

a PSIS�posterior superior iliac spine, SIJ�sacroiliac joint.
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judgments, thus helping to resolve the paradoxical
results of a high proportion of agreement but a low
kappa.

Cicchetti and Feinstein23 provided several examples to
illustrate how Ppos and Pneg can help clarify the meaning
of a low kappa coefficient and a high percentage of
agreement. In one example, the percentage of agree-
ment for a set of dichotomous data was 85% and the
kappa coefficient was .70. The corresponding Ppos was
.84, and the Pneg was also high at .86. A second example
had an identical percentage of agreement of 85%, but
the kappa coefficient was .32. The corresponding Ppos

was .91, but the Pneg was much lower at .40. One reason
for the relatively low kappa coefficient in the second
example was that the raters frequently disagreed on
judgments of negative test results.

Typically, a generalized kappa statistic is used to describe
the degree of agreement corrected for chance when
many potential pairs of raters participate in the study, a
scenario consistent with our study.24 We chose to calcu-
late the Cohen kappa coefficients because we found no
methods in the literature for calculating a maximum

kappa coefficient from a generalized kappa coefficient.
Cicchetti (personal communication, 2001) also sug-
gested that the Cohen kappa statistic should be used
when calculating Ppos and Pneg.

To determine whether the use of the Cohen kappa
statistic in place of the generalized kappa statistic was
appropriate, we calculated both a Cohen kappa coeffi-
cient and a generalized kappa coefficient for each of the
3 composite analyses. If these coefficients were essen-
tially equal for each of the analyses, we believed it was
acceptable to use the Cohen kappa statistic in place of
the generalized kappa statistic. The 2 forms of kappa
coefficients were identical for the first composite analysis
(��.18) and the second composite analysis (��.11) and
differed by .04 for the third composite analysis (Cohen
��.23, generalized ��.27). We therefore considered it
appropriate to use the Cohen kappa statistic in place of
the generalized kappa statistic for all analyses.

Results
Kappa coefficients for individual tests varied from .19
(SE�.09) to .37 (SE�.10), and percentages of agree-
ment varied from 44.6% to 63.1%. The therapists

Figure.
Depiction of the approaches used to assess reliability for the composite scores and the individual scores of the 4 tests. SIJ�sacroiliac joint.
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achieved between 21.1% and 40.5% of the maximum
kappa value for each of the 4 tests (Tab. 4).

For the composite test results, kappa coefficients varied
from .11 (SE�.11) to .23 (SE�.12), and percentages of
agreement varied from 60% to 69.2%. Therapists
achieved between 12.2% and 27.1% of the maximum
kappa value, Ppos varied from 30% to 49%, and Pneg

varied from 68.9% to 80% (Tab. 5).

Discussion
Based on the percentages of agreement, the kappa
values, and the kappa/kappa maximum values, we found
what we consider to be poor reliability for the individual
tests. Potter and Rothstein4 reported slightly lower per-
centages of agreement for the same 4 tests (23.5%-
43.8%). We are unsure why our percentages of agree-
ment were slightly higher than those reported by Potter
and Rothstein. We believe, however, that error on the
order of 40% or more that is not corrected for chance
agreement is unacceptable for individual patient deci-
sion making. We also consider the kappa values for each
of the 4 tests to be unacceptable for clinical use, espe-
cially in light of the kappa/kappa maximum values.
Using the Ppos values, therapist agreement was less than
60% when one therapist found a positive test result. We
therefore agree with the recommendations of Potter and
Rothstein4 and Cibulka et al,11 who discouraged the use
of these tests in isolation.

Reliability exists along a continuum from no agreement
(eg, ��0) to perfect agreement (eg, ��1). Landis and

Koch25 suggested that kappa values from .21 to .40
indicate “fair” agreement, an admittedly arbitrary label
that does not take into account how a measurement is
used and the consequences of a wrong decision.
Although our data indicate that agreement for the
individual tests exceeded that expected due to chance,
we contend that reliability is too low for making treat-
ment decisions on individual patients.

Many of the various interventions proposed for patients
with SIJ region dysfunction typically require the thera-
pist to identify the type of dysfunction present or the side
of involvement.11,16–20 We believe that therapists who use
the 4 tests we examined to identify the type of dysfunc-
tion or the side of involvement are likely to deliver
interventions to individuals who do not have a dysfunc-
tion or to deliver interventions incorrectly (either the
proper technique will not be chosen or the intervention
will be applied to the wrong side). In the latter case, the
individual’s problem, theoretically, could be exacer-
bated following the intervention. For example, if the
cause of the individual’s buttock pain is an anteriorly
rotated innominate on the left, but the therapist deter-
mines that the individual’s innominate is posteriorly
rotated on the left, interventions to correct the posteri-
orly rotated innominate, theoretically, could exacerbate
the problem.

More research is needed to guide clinicians on the
choice of examination procedures and interventions for
patients with pain that may be arising from the SIJ
region. Until that research is done, alternative test

Table 4.
Intertester Reliability of the Individual Testsa

Test % Agreement � (SE) �max �/�max Ppos Pneg

Standing flexion test 55.4 .32 (.09) .79 40.5 56.7 51.5

Prone knee flexion test 60.0 .26 (.10) .91 28.6 40.9 69.8

Supine long sitting test 44.6 .19 (.09) .90 21.1 35.7 48.6

Sitting posterior superior iliac spine test 63.1 .37 (.10) .93 39.8 55.6 68.4

a ��kappa coefficient, �max�maximum kappa coefficient, �/�max�kappa coefficient divided by kappa maximum coefficient, Ppos�observed proportion of positive
agreement, Pneg�observed proportion of negative agreement.

Table 5.
Intertester Reliability for Composite Results of the Four Testsa

Finding % Agreement � (SE) �max �/�max Ppos Pneg

Composite analysis 1: 3 of 4 tests (� or �) 61.5 .18 (.12) .89 20.2 49.0 69.1

Composite analysis 2: 3 of 4 tests (� right, � left, negative) 60.0 .11 (.11) .90 12.2 30.0 68.9

Composite analysis 3: 3 of 4 tests (anterior right, anterior
left, negative, posterior right, posterior left)

69.2 .23 (.12) .85 27.1 33.3 80.0

a ��kappa coefficient, �max�maximum kappa coefficient, �/�max�kappa coefficient divided by kappa maximum coefficient, Ppos�observed proportion of positive
agreement, Pneg�observed proportion of negative agreement.
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procedures such as pain provocation tests would likely
provide therapists with more reliable and, theoretically,
more useful information than tests of SIJ alignment or
movement.

We also found what we consider to be poor reliability for
the composite results from the 4 tests classified as
positive or negative. Our kappa coefficient for these
dichotomized judgments was .18, and the kappa/kappa
maximum value was 20.2%.

In contrast, Cibulka et al11 reported a kappa coefficient
of .88. One factor that can lower the kappa coefficient is
a low prevalence of the condition of interest. In our
study, a relatively small number of patients had a com-
posite score of positive, indicating the presence of SIJ
region dysfunction based on Cibulka and colleagues’
criteria. A total of 38% of all dichotomous composite
judgments in our study were rated as positive. However,
as can be seen by the kappa maximum, this relatively
small percentage of positive test results was not the
primary reason for the low kappa value. One likely
explanation for the low kappa value was the very low Ppos

of 49%. That is, when one therapist rated a composite
score of positive, the other therapist rated the same
patient as positive 49% of the time, a number essentially
equal to chance. Reliability for the composite scores also
appears to us to be too low for clinical use.

It is not clear why our results differed so dramatically
from those of Cibulka et al.11 One potential explanation
is that only 2 therapists participated in the study of
Cibulka et al, and these therapists worked together and
practiced the procedures prior to the study. The thera-
pists also developed the approach. Cibulka et al did not
describe the nature and quality of the therapists’ train-
ing, so it is unclear how this training may have influ-
enced reliability. The therapists in our study did not
undergo extensive training. They were instructed to
practice the procedures on each other and on patients
until they felt ready to use the procedures on patients.
The spectrum of patients was different between the study
of Cibulka et al and our study. The majority of patients
in the study of Cibulka et al reportedly had pain local-
ized to the lumbar area. No patients reportedly had pain
below the knee. Patients were admitted to our study only
if they reported unilateral buttock pain, a symptom
commonly associated with patients thought to have SIJ
region dysfunction.5,6 In addition, approximately 20% of
our patients reported pain below the knee, a complaint
that is apparently not unusual in patients with SIJ region
dysfunction.5 It is unclear what affect differences in
patients’ pain distribution may have had on the results of
the 2 studies.

We believe our data are more generalizable than those
of Cibulka et al.11 We had 34 therapists participating in
our study, whereas Cibulka et al had 2 examiners. We
examined 65 patients, whereas Cibulka et al studied 26
patients. Finally, we contend that most therapists who
use these techniques likely apply the methods in ways
that are similar to those used by the therapists in our
study.

The general background and experience of the thera-
pists who participated in our study was extensive
(Tab. 2). They had a mean of 10.1 years (SD�6.6,
range�1–28) of experience treating patients with low
back pain, and they estimated that on average 11.6%
(SD�10.0%, range�0% to 50%) of their caseload con-
sisted of patients suspected of having dysfunction of the
SIJ region. In addition, therapists reported attending a
mean of 3.1 (SD�1.8, range�0–8) continuing educa-
tion courses that were solely on the evaluation and
treatment of the SIJ or that included a section on the SIJ.
We believe it is likely that most therapists in our study
had seen or had used the tests examined in the study
because 3 of the 4 tests are commonly described in many
textbooks and, in our experience, are commonly used in
practice. However, we did not collect these data. It is our
contention that these tests are well defined and that
therapists with clinical experiences similar to those of
the therapists in our study should be able to conduct
these procedures reasonably well.

We examined our data to determine whether we could
account for the large amount of error. We examined the
pain intensity data to determine whether the patients’
reported pain intensity varied between repeated tests.
Pain that varies could result in the patient performing
repeated tests differently and in therapists finding dif-
ferent results. We calculated an intraclass correlation
coefficient (ICC [2,1])26 to describe the reliability of
visual analog scale pain ratings taken by each therapist
just prior to taking measurements on a patient. The ICC
(2,1) was .97 (95% confidence interval�.95-.98). These
data indicate that pain intensity did not vary appreciably
between repeated tests and was not a source of error.

We also determined whether reliability differed for
patients who were overweight. When patients are over-
weight, bony landmarks around the pelvis may be more
difficult to palpate and could lead to additional error. A
total of 31 of our patients had a body mass index (BMI)
higher than 25, the criterion for grade 1 obesity.27 The
kappa value for these patients was .21 (SE�.18) for
composite judgments of positive or negative test results
(composite test 1). The kappa value for patients who
were not obese (BMI�25) was .14 (SE�.17). These data
strongly suggest that being overweight was not a source
of error in the study.
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One limitation of our study was the inclusion of data
from 4 patients who apparently did not report buttock
pain prior to testing. In addition, data indicating pain
distribution were missing for 7 patients. Pain distribu-
tion was important because therapists were instructed to
interpret the supine long sitting test and the prone knee
flexion test results relative to the painful side. We
conducted an a posteriori analysis of patients with doc-
umented unilateral buttock pain (n�54) to determine
whether the 11 subjects who did not have confirmed
buttock pain influenced the results. The kappa values for
the patients with confirmed buttock pain were .17
(SE�.13) for the first composite test, .11 (SE�.12) for
the second composite test, and .27 (SE�.12) for third
composite test. Reliability was not appreciably affected
by inclusion of data from the 11 subjects who may not
have had unilateral buttock pain (Tab. 5).

In reliability studies, researchers attempt, among other
things, to reduce the error associated with measure-
ments.23 We were unable to attribute the substantial
error in our study to either the therapists or the patients.
We believe the most likely source of error related to the
nature of the phenomena these measures are designed
to assess. The magnitude of rotatory movement in the SIJ
is, on average, on the order of only a few degrees.28–31

We contend that this small amount of movement com-
bined with the inherent variability in size and shape of
the innominate bone landmarks32,33 makes it highly
unlikely that most therapists can make reliable judg-
ments based on palpation of bony landmarks on the
pelvis.

Although we question whether therapists can make
reliable judgments given the variability in bony anatomy
and the small amount of SIJ motion, the findings of
Cibulka et al11 suggest that training may have contrib-
uted to the high reliability they reported. Unintentional
therapist bias is also a possible explanation for their
findings. In our study, we used multiple combinations of
therapists. We contend that the use of many therapists
may have decreased the potential effects of therapist bias
on the results. Multiple combinations of paired thera-
pists, however, also limit, to some degree, conclusions
about intertester reliability. We conducted a multicenter
study, and we randomly paired therapists at each clinic.
For practical reasons, we did not examine all possible
intertester combinations (ie, all therapists who partici-
pated in the study did not evaluate all patients). The
results of our study may have differed had we conducted
the study in this manner. We also controlled the order in
which the 4 tests were conducted. Reliability may have
differed with a different order of testing.

Conclusion
The intertester reliability of assessments of the presence
of SIJ region dysfunction using a composite of 4 diag-
nostic tests was poor and was not dependent on the
method of classifying the nature of the test results.
Reliability for the individual tests was slightly higher than
for the composite scores, but we still consider it to be
inadequate for clinical use. Given our results and the
limited generalizability of the work of Cibulka et al,11 we
recommend an alternative approach for identifying
patients suspected of having SIJ region dysfunction.
Tests designed to provoke a patient’s pain appear to
have more support for use in identifying patients who
may have SIJ region dysfunction than do tests presumed
to measure SIJ alignment or movement.8
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