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Table 1. Sacroiliac Pain Provocation Test Data

Test 1 Test 2 Test 3 Test 4 Test 5 Test 6 Test 7
Patient R S — — - — : T R Assessor
No. Sex Age T T2 T T2 T T2 T T2 T T2 T T2 T T2 2
1 F 62 - - - - - + + + + + + - - 2
2 M 21 - - - - - - + + - + - - - - 3
3 M 35 - - + - + -~ - - - - - - + - 2*
4 M 48 - - - - - - + + + + - - - - 3*
5 M 40 - - - - - - - - - - - - - - 2
6 M 30 - - - - + + - - - - - - - - 2
7 M 24 - - - - - - - - - - - - - - 2*
8 F 24 - - - - + - - - - - - - - - 2*
9 F 22 + + + + + + + + + + + + - + 2
10 F 34 - - - - - - - - + + + + + - 3
" M 64 - - - - - - - - - - - - - - 2
12 F 36 - - - - - - - - - - - - - - 2*
13 M 29 - - - - - - - - - - - - - - K
14 M 21 + + + - + + + + - - - - + + 4
15 M 25 - - - - + - - - - - - - + + 4
16 F 43 - - - - - - - - - - - + - - 2
17 F 28 + + + + + + + + - + - - + + 4
18 M 54 - - - - - - - - - - - - - - 3
19 F 3 + + + + + + + + + + + + + + 3
20 F 49 - - - - - - - - - - + + - = 3
2 F 57 - - - - - + + + + + - - - - 3
2 F 49 + - - + + + + - - - - + - 3
23 M 52 - - + + - - - - + + - - - - 3
24 F 44 - - - - - - - + + + - - + - 3
25 F 30 - - - + + - - - + - + - - 4
26 F 24 - + + + + + + + + + + + + + 4
27 F 30 + - + + - - - - + + + - - + 3
28 F 44 + + + + - + + + + + - - + + 4
29 M 22 - - - - - - - - - - - - = - 4
30 M 21 - - - - + + + + - - - - + 3
31 M 47 - - + - - + - - + + - - + + 3
32 F 80 - - - - + - + + - - - - - - 3
33 M 45 - - + - - - - - + + - - - - 3
34 F 60 - - + + + - + + - - + + - - 3
35 M 38 - - - - - - - - + - - - - - 3
36 M 30 - - - - - - - - - - - - - - 5
37 F 40 - - + + - - - - - - - - - - b*
38 F 37 - - - + + + + - - - - - - 5%
39 F 2 + + + + - + + + + + + + - - 5*
40 F 42 + - - - - - - - - - - - - - 4
4 M 23 + + + + + + + + - - + + - - 6
2 M 21 - - - - - - - - - - - - — 6*
43 M 55 - - - - - - - - - - - - - - 4~
44 M 76 - - - - - - - - - - - - - 3
45 F 31 - - - - - - + + - - + + - - 3
46 F 53 + - + + - - + - + + - + - - 4
47 F 35 - - - + NT NT + + + + + - + + 4
48 F 34 - + - - - + - + - + - + - + 3*
49 M 50 - - - - - - - - - - - - - 4
50 F M + + + + + + + + - - + + + + 2
51 F 52 + + + - + + + + + + + + + + 4

Test 1 = distraction. Test 2 = com'b’;éssion. Test 3 = sacral thrust. Test 4 = tHigh thrust. Test 5 = torsion with 7right knee flexed. Test 6 = torsion with left knee
flexed. Test 7 = cranial glide. T1 = first assessor to examine. T2 = second assessor to examine. + = positive test. — = negative test. NT = not tested (patient
was pregnant and unable to be tested). Assessor 2: Numbers 2—-6 (from pool of 5) of second examiner being compared with examiner 1 (ML). * ML was T2-—i.e.,

assessed the patient second.

patients (23.5%) to 23 of 51 patients (45.1%), Brennan and
Prediger’s K, coefficient was calculated in addition to the
traditional K coefficient proposed by Cohen.

B Results

Fifty-one patients (28 women and 23 men) with a mean
age of 39.5 = 13.4 years participated in the study.

Patients had experienced their symptoms for a median
of 60 days (range, 1 day to 17.5 years). Twenty-three
patients had pain in the low back/buttock area only, 12
had pain radiating to the knee, and 16 had pain radiat-
ing below the knee.

Table 1 presents the raw data for each patient and the
results for each test.
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Table 2. inter-examiner Agreement for Sacroiliac Joint
Pain Provocation Tests for All Patients {n = 51)

Table 4. Percentages of Positive Signs for Sacroiliac
Pain Provocation Tests {n = 51)

Significance

Sacroiliac Test Agreement K, K SE

1) Distraction 88.2% 076 069 012 P < 0.001
2) Compression 88.2% 076 073 0.10 P < 0.001
3) Sacral thrust* 78.0% 056 052 013 P < 0.001
4} Thigh thrust 94.1% 088 088 007 P < 0.001
5) Pelvic torsion right 88.2% 076 075 0.09 P < 0.001
6} Pelvic torsion left 88.2% 076 072 0N P < 0.001
7) Cranial shear 84.3% 069 061 0.13 P < 0.001

K, = Brenhéh and Prediger’ modified Kappa agreement coefficient.
K = Kappa agreement coefficient.
* One patient not tested because of pregnancy.

Table 2 shows the percent agreement and K and K,
coefficients for each sacroiliac test for all patients. Stan-
dard errors and significance tests in the table relate to
the K coefficients because K, is a purely descriptive
statistic.

Table 3 presents reliability results for 22 patients
examined by the same two study therapists. The rela-
tively small number of patients examined by the remain-
ing therapist pairs precluded meaningful analysis of
their separate data sets.

The percentage of positive signs obtained for each
test by the first and second examiners are presented in
Table 4.

W Discussion

Landis and Koch suggested the guidelines in Table 5 for
interpreting the strength of agreement for the Kappa
statistic.”

Employing these criteria to Table 2, which examines
the reliability of the sacroiliac tests for the total data set
(51 patients examined by one of five pairs of therapists),
all tests used in this study were moderately reliable or
better. Note that the chance agreement proportions for
Brennan and Prediger’s K,, are generally a little higher
than the traditional K coefficients, a reflection of the
relatively low positive rates for some of our tests (Table

4).

Table 3. Inter-examiner Agreement for Sacroiliac Joint
Pain Provocation Tests for Patients Examined by the
Same Two Therapists (n = 22)

Sacroiliac Test Agreement K| K SE  Signficance
1) Distraction 90.9% 082 069 020 P<001
2) Compression 90.9% 082 077 015 P<0.01

3) Sacral thrust 72.7% 045 032 022 NS

4) Thigh thrust 90.9% 082 082 012 P<001

5) Pelvic torsion right 81.8% 064 064 0.16 P<001

6) Pelvic torsion left 90.9% 082 079 0.4 P<0.01
72.7% 045 031 022 NS

7) Cranial shear

K, = Brennan;a;re;diger1 mbdiﬂe(‘j‘»‘K‘appa agreement coefficient.
K = Kappa agreement coefficient.

Rater 2

Rater 1
Sacroiliac Test (%) (%)
1) Distraction 215 235
2) Compression 353 215
3) Sacral thrust 34.0 36.0
4) Thigh thrust 431 451
5) Pelvic torsion right 313 41.2
6) Pelvic torsion left 215 314

7) Cranial shear 215 215

As shown in Table 3, the pair of therapists that
examined 43% of the patients in our sample produced
good agreement (K > 0.60) on five of the tests under
investigation. The two tests for which agreement was
lower (sacral thrust, K = 0.32, K, = 0.45; cranial glide,
K = 0.31, K, = 0.45) involve direct pressure on the
sacrum, which may have confused the therapist or pa-
tient when determining whether symptoms were pro-
duced or aggravated by the test. This confusion may
come about because local sacral tenderness is common
in low back pain syndromes. However, although the
reliability of these two tests was marginal for this pair of
therapists, these tests produced K coefficients of 0.63
(sacral thrust) and 0.83 (cranial glide) when undertaken
by the four remaining therapist pairs (n = 29).

If order effects were operating in the present study,
our reported reliability values would have been some-
what conservative. That is, our randomization proce-
dure resulted in each pair of raters performing the tests
in a different order, thus reducing reliability.

Our findings confirm the reliability of the distraction
and compression tests, as suggested by Potter and
Rothstein, and establish the reliability for the pelvic
torsion and thigh thrust pain provocation tests. The
sacral thrust and cranial glide tests are at least poten-
tially reliable, and based on the less conservative K,
values, they could be considered to have adequate reli-
ability.

McCombe et al® reported poor reliability for distrac-
tion and compression when the results from examina-
tions performed by an orthopedic surgeon were com-
pared with the results from examinations performed by
a physiotherapist. This poor reliability may have re-

Table 5. Guidelines for Interpreting the Strength of the
Kappa Statistic

Value of K Strength of Agreement
0.0-0.20 Slight

0.21-0.40 Fair

0.41-0.60 Moderate
0.61-0.80 Substantial
0.81-1.00 Almost perfect
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sulted from differences i the examination technique,
which were minimized in our study through employ-
ment of several training sessions.

Although some authors have suggested that motion
and position palpation tests are reliable,26 there is a
paucity of evidence for such claims. Indeed, the studies
by Potter et al and van Duersen demonstrate other-
wise.1214 A recent radiographic study of sacroiliac joint
mobility showed there was no difference between the
mobility of symptomatic and asymptomatic sacroiliac
joints.13 The mean error in their method was 0.1°-0.2°
of rotation and 0.1 mm for translation. The range of
motion detected in that study varied 0.8°-3.9° (mean,
2.5°), and the translation varied 0.1-1.6 mm (mean, 0.7
mm). In the present study, patients were deemed to have
sacroiliac pain based on a mixture of pain provocation
and mobility tests and could be reasonably assumed to
have changed mobility or alignment if such changes
were causing or part of the sacroiliac joint disturbance.

If subluxations or displacements do occur in the sac-
roiliac joints, they must be exceedingly small and it is
questionable whether they would be palpable. There-
fore, examiners using palpation would need to be able
to perceive movement of less than § mm from one
extreme range to the other. Two-point discrimination of
this accuracy may be possible on the finger or thumb,
but palpation tests rely on the accuracy of perception of
movement at the examiner’s fingers of a large promi-
nence through more than a centimeter of moving tissue.
This may explain the lack of reliability of sacroiliac tests
that use palpation. If disorders of mobility or position
are not causing sacroiliac pain, inflammatory processes
may be involved. Mierea et al found that mean sacroil-
iac to sacrum radionuclide uptake was slightly but sig-
nificantly greater on the painful sides of 58 patients with
chronic unilateral posterior sacroiliac-area pain. These
patients had normal radiographs, pain and tenderness
over the posterior joint, and two or more positive pain
provocation tests.® This evidence of greater metabolic
activity may point to an inflammatory influence in pa-
tients with pain of sacroiliac origin.

Cibulka showed that agreement is excellent if three
positive tests out of four are used to indicate sacroiliac
joint disturbance.z Although it seems reasonable that
therapists should not rely on single tests for sacroiliac
joint problems, only tests that have proven individual
inter-examiner reliability should be used for diagnostic
purposes. Furthermore, although tests may demonstrate
good inter-examiner reliability, this does not provide
evidence of their validity.

Further studies are required to assess the sensitivity
and specificity of our tests, but some work in this area
has been completed. Ostgaard et al, in a blinded study of
72 pregnant womet, found that concordance between
the subjective complaint of pain and a positive “thigh
thrust” test (Figure 3) was 81%. Positive and negative

prediction values were 70% and 88 %, respectively. Sen-
sitivity was 81% and specificity was 80%.10

B Conclusion

The pain provocation tests of distraction, compression,
posterior glide, and pelvic torsion have substantial inter-
therapist reliability. The sacral thrust and cranial glide
procedures are potentially reliable. These sacroiliac tests
should be examined further to determine their specificity
and sensitivity—that is, their diagnostic power. The fre-
quency of positive and negative responses of these tests
in the normal and low back pain population and their
relationships to demographic variables are unknown
and are the subject of a study in progress.
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