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Abstract.
BACKGROUND/OBJECTIVE: Several diagnostic criteria sets are described in the literature to identify low back pain sub-
types, but very little is known about the inter-rater reliability of these criteria. We conducted a study to determine the reliability
of diagnostic tests that point towards SI joint-, disc- or facet joint pain.
METHODS: Inter-rater reliability study alongside three randomized clinical trials. Multidisciplinary pain center of general hos-
pital. Patients aged 18 or more with medical history and physical examination suggestive of sacroiliac joint-, disc- and facet
joint pain on lumbar level. Making use of nowadays most common used diagnostic criteria, a physical examination is taken
independently by three physicians (two pain physicians and one orthopedic surgeon). Inter-rater reliability (Kappa (κ) measure
of agreement) and significance (p) between raters are presented. Strengths of agreement, indicated with κ values above 0,20, are
presented in order of agreement.
RESULTS: One hundred patients were included. None of the parameters from the physical investigation had κ values of more
than 0.21 (fair) in all pairs of raters. Between two raters (C and D), there was an almost perfect agreement on three parameters,
more specifically “Abnormal sensory and motor examination, hyperactive or diminished reflexes”, “Sitting exam shows no reflex,
motor or sensory signs in the legs” and “Straight leg raising (Laségue) negative between 30 and 70 degrees of flexion”. The
“Drop test positive” parameters had moderate strength of agreement between raters A and D and fair strength between raters
A and B. The “Digital interspinous pressure test positive” had moderate strength of agreement between raters C and D and fair
strength of agreement between raters A and B as well as raters B and C. Three other parameters had a fair strength of agreement
between two raters, all other parameters had a slight or poor strength of agreement. Inter-rater reliability, confidence intervals
and significance of pooled items for SI joint-, disc- and facet joint pain are represented; κ values for the pooled parameters of the
physical examination suggestive of SI joint pain stayed below 0.20 between all raters. The same applies for the pooled parameters
of the physical examination suggestive of facet joint or disc pain.
CONCLUSIONS: The poor reliability of the diagnostic parameters seriously limits their predictive validity, and as such their
use in patients with low back pain for more than 3 months.
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1. Background

The assessment and interpretation of tests used to
diagnose low back pain subtypes are often not stan-
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dardized; however, this is necessary for the testing
to be both valid and reliable [1]. Until now little is
known about the inter-rater reliability of these diagnos-
tic criteria. Regarding the diagnostic criteria, Young
et al. demonstrated that pain when rising from sitting,
as well as centralization of pain was associated with
discogenic pain and that absence of pain when ris-
ing from sitting was associated with facet joint pain;
sacroiliac (SI) joint pain was associated with three or
more positive pain provocation tests, pain when ris-
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Table 1
Findings from the physical examination suggestive of a SI [1–8] –, disc [2,3] – or facet joint [2,3] pain

Physical examination SI Disc Facet
Drop-test positive

√

Sitting exam shows no reflex, motor or sensory signs in the legs
√

Straight leg raising (Laségue) negative between 30 and 70 degrees of passive flexion
√

Distraction (Gapping) test positive
√

Posterior shear (thigh trust) test positive
√

Pelvic torsion (Gaenslen’s) test positive
√

Patrick-Faber test positive
√

Compression test positive
√

Sacral thrust test positive
√

Cranial shear test positive
√

Bilateral internal rotation of the hip/Unilateral rotation of the hip painful at SI joint(s)
√

Yeoman’s test positive
√

Gait deviation
√

Abnormal sensory and motor examination, hyperactive or diminished reflexes
√

Digital Interspinous Pressure (DIP) test positive
√

Straight leg raising (Laségue) positive between 30 and 70 degrees of passive flexion
√

Pain in extension
√

Pain eased in flexion
√

Pain when rising from forward flexion
√

Schober test < 3–5 cm
√

Pain in extension, lateral flexion or rotation manoeuvers to the ipsilateral side
√

Replication or aggrevation of pain by unilateral pressure over the ipsilateral side
√

Local unilateral passive movements show reduced range of motion or increased stiffness on the side of the involved
√

facet joints
Tight or facilitated muscles (psoas, hip adductors, gluteus medius muscles)

√

Weak muscles (gluteus maximus, gluteus medius)
√

ing from sitting, unilateral pain and absence of lumbar
pain [2]. In a systematic review to determine the diag-
nostic accuracy of tests available to clinicians to iden-
tify the source of low back pain, Hancock et al. found
that centralization was the only clinical feature to in-
crease the likelihood of the disc as being the source of
pain, while absence of degeneration on MRI decreased
this likelihood. A combination of SI joint tests was in-
formative, single tests not [3].

We conducted this study to determine the reliability
of diagnostic tests that point towards SI joint-, disc- or
facet joint pain. The diagnostic tests mentioned in the
literature on this subject were used.

2. Methods

We conducted an inter-rater reliability study in pa-
tients aged 18 years or more with low back pain for
more than 3 months, who were referred to the pain cen-
ter of a general hospital. The guidelines for reporting
of studies of reliability and agreement (GRRAS [4])
were followed.

Patients with a suspicion of having a spine related
pain disorder on lumbar level who met the inclusion
– (age > 18 years, chronic (> 3 months) low back
pain) and exclusion (presence of red flags, progressive

neurological deficits, major psychiatric disorder (ac-
cording to psychiatrists opinion), pain in other parts of
the body that is more severe, pregnancy, active infec-
tion, communication (language) difficulties (according
to physicians opinion)) criteria were eligible for inclu-
sion. A total of three pain physicians and one ortho-
pedic surgeon participated in the trial. The examina-
tion for each individual patient was performed by a
combination of two pain physicians and one orthopedic
surgeon. The consultations took place within a period
of two weeks to decrease the chance for confounding
and jointly determine the cause of the pain problem.
A training session was held before the study to ensure
as much consistency as possible of methods and stan-
dardization of test procedures, during which every item
from the list with diagnostic criteria were judged on
their presence or absence (Table 1). Before the physi-
cal examinations took place medical history was noted.
The diagnostic criteria as well as the raters were ap-
plied in randomized order. The first pain physician that
questioned and examined the patient also took into
account the results from spinal imaging. Each physi-
cian made a working diagnosis in each patient. If the
working diagnoses from the three physicians were in
agreement with each other, a general working diagno-
sis was made, after which a diagnostic test block was
performed. The study flowchart is presented in Fig. 1.
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Refer to pain center with chronic low 

back pain

Medical history, physical examination 

by rater 1 

(additional tests if necessary)

In- and exclusion criteria met? No

Yes

Treatment outside 

study

Physical examination by raters 2 

and 3 within 10 days

Differential diagnosis

Additional tests if necessary

Spine related pain disorder (SI joint, 

disc, facet joint)?
No

Search for other 

causes (outside 

study)

Yes

Test block (part of RCT)

Fig. 1. Study flowchart.

The medical ethics committee from Erasmus Univer-
sity Medical Center approved the protocol. Written in-
formed consent was obtained from all patients.

Data were analyzed using SPSS for Windows, ver-
sion 22 (International Business Machines (IBM) Cor-
poration, Software Group, Route 100, Somers, NY,
10589, United States of America). Inter-rater reliabil-
ity of nowadays most common used diagnostic cri-
teria was estimated using the Cohen Kappa (κ) in-
dex [10–13]. The significance level α was set to 0.05.
Each variable was coded binary. The null hypothesis
for agreement is a κ of 0.

3. Results

One hundred patients were included between Jan-
uary 2013 and April 2014. The progress through the

fases of this inter-rater reliability study is presented in
Fig. 2. Demographic data of the patients were a median
age of 55 (interquartile range (27,25) 65.75–44.25), a
mean BMI of 26.8 (standard deviation 5.6), 66% fe-
male gender and 100% Caucasian race.

Inter-rater reliability (Kappa (κ) measure of agree-
ment) and significance (p) between raters (raters A,
B and C are pain physicians (two physicians for each
patient), rater D an orthopedic surgeon) are presented
in Tables 2a–c. Strengths of agreement are presented
in order of agreement for values κ > 0.20 in Ta-
ble 3. None of the parameters from the physical in-
vestigation had κ values of more than 0.21 (fair) in all
pairs of raters. Between two raters (C and D), there
was an almost perfect agreement on three parameters,
more specifically “Abnormal sensory and motor exam-
ination, hyperactive or diminished reflexes”, “Sitting
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Table 2a
Inter-rater reliability (Kappa measure of agreement) and significance (p) between raters (raters A, B and C are pain physicians, rater D and
orthopedic surgeon) of the physical examination suggestive of SI joint pain. 1: Drop-test positive; 2: Sitting exam shows no reflex, motor or
sensory signs in the legs; 3: Straight leg raising (Laségue) negative between 30 and 70 degrees of passive flexion; 4: Distraction (Gapping) test
positive; 5: Posterior shear (thigh trust) test positive; 6: Pelvic torsion (Gaenslen’s) test positive; 7: Patrick-Faber test positive; 8: Compression
test positive; 9: Sacral thrust test positive; 10: Cranial shear test positive; 11: Bilateral internal rotation of the hip/Unilateral rotation of the hip
painful at SI joint(s); 12: Yeoman’s test positive

Nr. A-B A-C A-D B-C B-D C-D
1 0.23 (0.01) −0.02 (0.45) 0.43 (0.03) 0.06 (0.31) 0.00 (1.00) 0.14 (0.10)
2 −0.40 (0.00) −0.28 (0.00) 0.03 (0.00) 0.10 (0.01) −0.22 (0.00) 0.86 (0.00)
3 −0.19 (0.04) −0.02 (0.55) 0.21 (0.00) 0.00 (−) −0.28 (0.00) 0.81 (0.00)
4 −0.02 (0.69) −0.01 (0.50) −0.04 (0.02) 0.00 (1.00) 0.03 (0.31) −0.14 (0.07)
5 −0.02 (0.79) −0.06 (0.08) −0.03 (0.15) −0.04 (0.49) 0.02 (0.55) −0.02 (0.85)
6 −0.09 (0.29) −0.03 (0.28) −0.11 (0.00) −0.02 (0.74) 0.07 (0.03) −0.28 (0.00)
7 −0.07 (0.51) −0.06 (0.10) −0.09 (0.00) −0.07 (0.20) 0.04 (0.21) −0.21 (0.02)
8 0.02 (0.69) −0.02 (0.36) −0.03 (0.09) 0.06 (0.26) 0.06 (0.03) 0.00 (1.00)
9 −0.16 (0.12) −0.04 (0.21) 0.01 (0.59) 0.02 (0.75) −0.08 (0.02) 0.12 (0.17)
10 −0.02 (0.81) 0.02 (0.38) −0.01 (0.59) −0.10 (0.06) −0.04 (0.18) −0.10 (0.20)
11 0.07 (0.42) 0.01 (0.79) 0.04 (0.01) 0.04 (0.43) −0.01 (0.80) 0.10 (0.15)
12 0.02 (0.81) 0.02 (0.63) 0.02 (0.50) −0.09 (0.08) 0.02 (0.56) −0.10 (0.21)

Table 2b
Inter-rater reliability (Kappa measure of agreement) and significance (p) between raters (raters A, B and C are pain physicians, rater D an ortho-
pedic surgeon) of the physical examination suggestive of disc pain. 1: Gait deviation; 2: Abnormal sensory and motor examination, hyperactive
or diminished reflexes; 3: Digital Interspinous Pressure (DIP) test positive

Nr. A-B A-C A-D B-C B-D C-D
1 0.09 (0.14) −0.03 (0.09) 0.02 (0.09) 0.02 (0.31) 0.00 (1.00) 0.10 (0.01)
2 −0.09 (0.31) −0.26 (0.00) 0.04 (0.00) 0.20 (0.00) −0.12 (0.00) 0.91 (0.00)
3 0.30 (0.00) −0.03 (0.48) 0.10 (0.00) 0.22 (0.00) 0.01 (0.78) 0.42 (0.00)

Assessed for eligibility (n=100)

Excluded (n=0)

Allocated to intervention (n=100)

Lost to follow up (n=0)

Analysed (n=100)

Excluded from analysis (n=0)

Fig. 2. Flow diagram of the progress through the phases of the inter-rater reliability study.
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Table 2c
Inter-rater reliability (Kappa measure of agreement) and significance (p) between raters (raters A, B and C are pain physicians, rater D an
orthopedic surgeon) of the physical examination suggestive of facet joint pain. 1: Straight leg raising (Laségue) positive between 30 and 70
degrees of passive flexion; 2: Pain in extension; 3: Pain eased in flexion; 4: Pain when rising from forward flexion; 5: Schober test < 3–5 cm; 6:
Pain in extension, lateral flexion or rotation manoeuvers to the ipsilateral side; 7: Replication or aggrevation of pain by unilateral pressure over
the ipsilateral side; 8: Local unilateral passive movements show reduced range of motion or increased stiffness on the side of the involved facet
joints; 9: Tight or facilitated muscles (psoas, hip adductors, gluteus medius muscles); 10: Weak muscles (gluteus maximus, gluteus medius)

Nr. A-B A-C A-D B-C B-D C-D
1 0.07 (0.29) −0.01 (0.50) 0.02 (0.18) 0.00 (−) 0.00 (1.00) 0.04 (0.51)
2 −0.05 (0.66) 0.04 (0.34) −0.10 (0.00) 0.00 (1.00) 0.08 (0.00) −0.30 (0.00)
3 −0.07 (0.29) −0.01 (0.69) −0.14 (0.00) 0.09 (0.08) 0.17 (0.00) −0.39 (0.00)
4 −0.09 (0.38) −0.07 (0.02) −0.09 (0.00) 0.00 (1.00) 0.00 (0.86) −0.04 (0.71)
5 0.19 (0.02) −0.04 (0.08) −0.08 (0.00) 0.07 (0.15) 0.14 (0.00) −0.18 (0.04)
6 0.07 (0.46) 0.02 (0.60) −0.06 (0.01) −0.04 (0.31) 0.07 (0.00) −0.21 (0.01)
7 0.00 (1.00) −0.12 (0.00) −0.13 (0.00) 0.06 (0.20) 0.09 (0.00) 0.00 (1.00)
8 0.16 (0.09) −0.03 (0.33) −0.19 (0.00) 0.07 (0.18) 0.21 (0.00) −0.37 (0.00)
9 0.12 (0.11) 0.02 (0.59) 0.05 (0.00) 0.07 (0.07) 0.01 (0.70) 0.10 (0.11)

10 −0.16 (0.10) −0.01 (0.79) 0.06 (0.00) −0.06 (0.21) −0.15 (0.00) 0.21 (0.00)

Table 3
Strength of agreement beyond chance, indicated with κ values above 0.20 (< 0: poor; 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). The κ values used are from Landis and Koch [12] and are in order in agreement

κ Nr Raters
0.91 Abnormal sensory and motor examination, hyperactive or diminished reflexes C-D
0.86 Sitting exam shows no reflex, motor or sensory signs in the legs C-D
0.81 Straight leg raising (Laségue) negative between 30 and 70 degress of passive flexion C-D
0.43 Drop test positive A-D
0.42 Digital interspinous pressure test positive C-D
0.30 Digital interspinous pressure test positive A-B
0.23 Drop test positive A-B
0.22 Digital interspinous pressure test positive B-C
0.21 Weak muscles (gluteus maximus, gluteus medius) C-D
0.21 Local unilateral passive movements show reduced range of motion or increased stiffness on the side of the involved B-D

facet joints
0.21 Straight leg raising (Laségue) negative between 30 and 70 degrees of passive flexion A-D

exam shows no reflex, motor or sensory signs in the
legs” and “Straight leg raising (Laségue) negative be-
tween 30 and 70 degrees of flexion”. The “Drop test
positive” parameters had moderate strength of agree-
ment between raters A and D and fair strength between
raters A and B. The “Digital interspinous pressure test
positive” had moderate strength of agreement between
raters C and D and fair strength of agreement between
raters A and B as well as raters B and C. Three other
parameters (Table 3) had a fair strength of agreement
between two raters, all other parameters had a slight or
poor strength of agreement.

Inter-rater reliability (including confidence intervals
and significance) of pooled items for SI joint-, disc-
and facet joint pain are represented in Tables 4a-c.
Kappa values for the pooled parameters of the physical
examination suggestive of SI joint pain stayed below
0.2 between all raters. The same applies for the pooled
parameters of the physical examination suggestive of
facet joint- or disc pain.

During the study we recorded no (serious) adverse
events.

4. Conclusion and discussion

We conducted this study to determine the reliabil-
ity of diagnostic tests that point towards SI joint-, disc-
or facet joint pain, using diagnostic tests mentioned in
the literature on these subjects. The null hypothesis for
agreement is a κ of 0. None of the diagnostic tests used
in this study had κ values of more than 0.21 (fair) in all
pairs of raters. Also, the κ values in all pairs of raters
of the pooled items of the physical examination param-
eters suggestive for SI joint-, disc- or facet joint pain
stayed below 0.2. The poor reliability of the diagnos-
tic parameters seriously limits their predictive validity,
and as such their use in patients with low back pain for
more than 3 months.

Kappa is an adequate measure for inter-rater agree-
ment. Kappa has the advantage that it is corrected for
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Table 4a
Inter-rater reliability (Kappa measure of agreement) (raters A, B and C are pain physicians, rater D an orthopedic surgeon), significance (p) and
95% confidence intervals (CI) of the pooled items of the physical examination parameters suggestive for SI joint pain

Rater A κ;p; (95% CI κ) Rater B κ;p; (95% CI κ) Rater D κ;p; (95% CI κ)
Rater A 0.124; 0.006 (0.034; 0.214)
Rater B 0.169; < 0.001 (0.085; 0.252) 0.136; 0.001 (0.052; 0.219)
Rater C 0.130; 0.004 (0.035; 0.225) 0.166; < 0.001 (0.082; 0.251) 0.036; 0.44 (0; 0.129)

Table 4b
Inter-rater reliability (Kappa measure of agreement) (raters A, B and C are pain physicians, rater D an orthopedic surgeon), significance (p) and
95% confidence intervals (CI) of the pooled items of the physical examination parameters suggestive for disc pain (N/A: concordance is smaller
than mean-chance)

Rater A κ;p; (95% CI κ) Rater B κ;p; (95% CI κ) Rater D κ;p; (95% CI κ)
Rater A 0.194; 0.000 (0.075; 0.313)
Rater B N/A 0.191; 0.001 (0.009; 0.373)
Rater C 0.205; 0.003 (0.070; 0.341) 0.093; 0.145 (0; 0.232) 0.129; 0.001 (0.051; 0.207)

Table 4c
Inter-rater reliability (Kappa measure of agreement) (raters A, B and C are pain physicians, rater D an orthopedic surgeon), significance (p) and
95% confidence intervals (CI) of the pooled items of the physical examination parameters suggestive for facet joint pain

Rater A κ;p; (95% CI κ) Rater B κ;p; (95% CI κ) Rater D κ;p; (95% CI κ)
Rater A 0.313; 0.000 (0.255; 0.372)
Rater B 0.258; 0.000 (0.173; 0.343) 0.307; 0.000 (0.241; 0.373)
Rater C 0.357; 0.000 (0.275; 0.440) 0.232; 0.000 (0.111; 0.354) 0.276; 0.000 (0.205; 0.346)

agreement with statistical chance. The main disadvan-
tage is that it is not free of dependence on disease
prevalence or the number of rating categories. As a
consequence it can be difficult to interpret the meaning
of any absolute value, but is still useful if disease preva-
lence and number of categories are presented [12].

In correlating the clinical examination characteris-
tics in 81 individuals (a total of 104 injection proce-
dures were performed), both centralization of pain and
pain when rising from sitting were significantly asso-
ciated with a positive discogram [2], while not having
pain when rising from sitting was strongly correlated
with a positive facet joint injection. The presence of
midline lumbar pain tends to exclude the SI joint as
a potential pain generator. When there were three or
more positive SI joint pain provocation tests, the pres-
ence of a SI joint source of pain is 28 times more likely.
The physical examinations were performed by visiting
physical therapists and the injections were performed
if requested by the referring physician or deemed ad-
equate by a radiologist, while in our study all parts of
the trial were performed by the same physicians and on
the basis of a general working diagnosis.

In a systematic review of tests to identify the source
of low back pain, no available clinical test was found
which could be used to increase or decrease the like-
lihoofd of the disc as the source of low back pain [3].
Also, the currently available tests have limited or no di-
agnostic validity regarding investigating the facet joint

as the source of low back pain; our study is in accor-
dance with this review in that we also found no useful
diagnostic tests.

A combination of SI joint provocation tests appears
to be useful to increase the likelihood of the SI joint
as the source of pain. However, in a small study per-
formed by physical therapists examining the intertester
reliability of tests for SI joint dysfunction, the reliabil-
ity was poor for all tests, except the iliac gapping and
compression tests [14]. In our study, we found that no
single parameter of the physical examination nor the
pooling of these tests was useful to increase the like-
lihood of the SI joint as the source of pain; the same
applies to the parameters of the physical examination
suggestive for disc – or facet joint pain.

Only a small amount of investigation has been per-
formed into the diagnostic accuracy of clinical tests. In
our study we investigated the diagnostic accuracy of
these tests in 100 patients referred to a pain center be-
cause of chronic low back pain and found a poor relia-
bility of all diagnostic parameters.
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