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ABSTRACT
Objective: This study aimed to assess the intraexaminer and interexaminer reproducibility of the Downing test in
sacroiliac joint evaluation in symptomatic and asymptomatic individuals.
Methods: A reliability study was conducted with a test–retest design in 54 college students of both sexes. To assess
the intraexaminer reproducibility, each participant was evaluated twice by the same examiner with a 7-day interval,
and to assess the interexaminer reproducibility, each participant was evaluated by 2 examiners.
Results: Of the 54 participants included in the study, 18 (33.3%) were asymptomatic and 36 (66.7%) were
symptomatic; a total of 108 sacroiliac joints were evaluated. Sacroiliac joint diagnosis based on the Downing test
presented low intraexaminer reproducibility in all participants (κ = 0.12, 95% confidence interval [CI] 0.03-0.22), in
asymptomatic individuals (κ = 0.18, 95% CI 0.02-0.34), and in symptomatic individuals (κ = 0.28, 95% CI 0.17-
0.39). The interexaminer reproducibility also was low in all participants (κ = 0.18, 95% CI 0.09-0.27), in
asymptomatic individuals (κ = 0.22, 95% CI 0.15-0.37), and in symptomatic individuals (κ=0.16, 95%CI0.05-0.27). The
standard error of themeasurement valueswere not lower than smallest detectable change values considering aCI of 95% for all
participants.
Conclusion: For this group of asymptomatic and symptomatic participants, the reproducibility of theDowning testwas poor.
The clinical utility of this test used in isolation is not supported by the present study. (J Chiropr Med 2019;18:163-170)

Key Indexing Terms: Physical Examination; Range of Motion, Articular; Hip Joint; Sacroiliac Joint; Low Back Pain
INTRODUCTION

Low back pain is a burden on public health, with
approximately 83 million years of life lost every year.1

(Years of life lost are calculated from the number of deaths
multiplied by a standard life expectancy at the age at which
death occurs.) In highly developed countries, low back pain
is one of the major musculoskeletal sources of disability
affecting quality of life and family and social relationships
and impairs the ability to work.2 The sacroiliac joint (SIJ) is
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a common source of pain in the 10% to 27% of patients who
present low back pain.3

The gold standard to diagnose pain generated by the SIJ
is the invasive technique of infiltration with local
anesthetics; when there is a decrease in complaints after
infiltration indicates an SIJ injury. This technique requires
specific and costly procedures that are not commonly
available in clinical practice. As well, SIJ mobility is not
evaluated with this procedure, thus it may not be useful to
measure articular function.4

A few studies were conducted to identify SIJ dysfunc-
tion and several clinical procedures have been used
indirectly to assess different constructs, such as motion
tests to assess mobility, pain provocation tests to stress SIJ
structures, and palpation tests for pelvic position.5,6 The
key pain provocation tests are distraction, compression,
thigh thrust, sacral thrust, and Gaenslen test. Current
evidence supports that a combination of 3 or more positive
pain provocation SIJ tests have sensitivity and specificity of
91% and 78%, respectively.7,8 Diagnostic accuracy of
commonly used palpation tests for SIJ position or motion
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was also evaluated, and the sensitivity/specificity values of
all tests were poor, namely Gillet test, standing and sitting
flexion, posterior superior iliac spine position, and prone
knee flexion tests. This result was an expected finding given
that the reference standard was related to SIJ pain and not
dysfunction.9-11 Another procedure used to assess SIJ
mobility is the Downing test, which was designed to
provoke tension forces in ligaments to rotate the iliac bone
(anterior or posterior) and to cause temporary misalignment
of the lower limbs (ie, apparent leg length discrepancy).
According to theories originating from osteopathic medi-
cine, lower limb misalignment can be generated by
inadequate ligament tension, which may cause asymmetry
in the SIJ, spine, and pelvis, inducing an biomechanical
disorder.12-14 Although the Downing test is used in clinical
practice and was described since 1940, its reliability and
agreement remain unknown so far.15

Therefore, this study aimed to verify the intraexaminer
and interexaminer reproducibility of the Downing test in
SIJ evaluation in symptomatic and asymptomatic individ-
uals. Our hypothesis was that this test does not have
sufficient reliability to support its solo use in clinical
practice, similar to the other tests for SIJ mobility.
METHODS

Design and Participants
A reliability study was conducted with a test–retest

design and we reported the findings according to Guidelines
for Reporting Reliability and Agreement Studies. Data were
collected between January and March 2013 in the Human
Movement Analysis Lab of the Federal University of Ceará.
This study was approved by the human research ethics
committees of the Federal University of Ceará with protocol
number 96/787.

The sample of participants was selected from college
students of both sexes. The required sample size was
estimated based upon the recommendations of specific
guidelines on clinometric properties that suggest a sample
of at least 50 participants for reproducibility studies.16 We
included participants with and without symptoms of low
back pain or SIJ pain. We excluded participants who had
acute low back pain (ie, pain onset within last 6 weeks) who
were pregnant, had previous abdominal wall or spinal
surgery, had a body mass index above 25, were menstru-
ating during the tests, and had suspected or confirmed
serious pathologies (ie, nerve root compromise, fractures,
cancer, infectious diseases of the spine, cauda equina
syndrome, and widespread neurologic disorders). Partici-
pants who missed consecutive tests were also excluded.
Procedures
Measurements were performed by 2 physiotherapists to

test the interexaminer reproducibility of the Downing test.
The test–retest interval was approximately 10 minutes, and
the order of examiners was randomized. To avoid
exchanging information between the examiners, none of
them were present during the measures performed by the
other examiner. For the study of intraexaminer reproduc-
ibility, one of the examiners conducted 2 measurements of
the Downing test on 2 different occasions, with an interval
of 7 days to reduce recall. Examiners A and B were
physiotherapists with extensive experience using the
Downing test, and they received additional training to
optimize the standardization of the tests. We have adopted
the same clinical, environmental, and temporal conditions
to avoid external influences or internal errors during the
period of data collection.

The application of the Downing test followed a pre-
established sequence (Fig 1)15,17:

1. Normalization of SIJ by performing bridge exercise;
2. Determination of reference markings on both legs;
3. Examination of the apparently shorter limb using the

medial malleolus as a reference;
4. Perform the hip abduction with internal rotation

maneuver on the apparently shorter limb (“limb
shortening”) and check the effect of the maneuver;

5. Normalization of SIJ, as in item 1;
6. Perform the hip adduction with external rotation

maneuver on the apparently longer limb (“limb
lengthening”) and check the effect of the maneuver;

7. Normalization of SIJ, lengthening of the previously
shortened limb, and check the effect of the maneuver;

8. Normalization of SIJ, shortening of the previously
lengthening limb, and check the effect of themaneuver; and

9. Normalization of SIJ.

More details about the test’s description can be found in
the appendix.

The reference markings were used for interpretation of the
test. To verify the effect of the limb “shortening” or
“lengthening”maneuvers, the previously performed marking
on the contralateral limb was used as a reference. Distances
between the reference markings were measured with a digital
caliper (Lee) by both examiners. The distance between lines 1
and 2 represents the degree of limb “shortening”; if it is equal
to zero, the ipsilateral SIJ is no mobility to posterior rotation.
Distance between lines 2 and 3 represents the degree of limb
“lengthening”; if it is equal to zero, the ipsilateral SIJ is no
mobility to anterior rotation. An SIJ diagnosis was
determined by each examiner based on distance measures.

Pain intensity was measured with the Pain Numerical
Rating Scale, and disability was measured with the Roland
MorrisDisabilityQuestionnaire.18,19 These outcomemeasures
were administered on the first day, after to the Downing test,
and the sample was divided into symptomatic (low back pain
or SIJ pain) and asymptomatic individuals. Consequently, the
examiners were blinded to the group of each individual.



Fig 1. Representation of Downing test steps. (A) Normalization o
the sacroiliac joint, (B) determination of reference markings, (C)
“limb shortening” induced by hip abduction with internal rotation
(D) effect of limb shortening when compared with contralateral limb
marking, (E) “limb lengthening” induced by hip adduction with
external rotation, (F) effect of limb lengthening when compared with
contralateral limb marking, (G) normalization of the sacroiliac
joint, and (H) reference markings for test interpretation.

Table 1. Characteristics of the Sample

Variables All (n = 108)

N (%) 54 (100.0)

Age (y) 21.26 ± 3.47

Weight (kg) 62.39 ± 9.18

Height (m) 1.64 ± 0.06

BMI (kg/m2) 22.97 ± 2.58

Pain intensity (points) 2.98 ± 3.14

Disability (points) 3.33 ± 3.95

NOTE. Continuous data are shown in mean ± standard deviation.
BMI, body mass index.
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Statistical Analysis
The sample characteristics were presented using de-

scriptive statistics. We used the intraclass correlation
coefficient (ICC2,1) to describe the reliability of continuous
data (distances between the reference markings) and
coefficient of kappa (κ) for categorical data (SIJ diagnosis).
The ICC values lower than 0.4 can be classified as poor,
between 0.4 and 0.7 can be classified as satisfactory, and
over 0.7 can be classified as excellent.20 The κ values less
than 0 mean there is no reliability, and from 0 to 0.19
indicate poor reliability, 0.20 to 0.39 fair reliability, 0.40 to
0.59 moderate reliability, 0.60 to 0.79 good reliability, and
0.8 to 1 excellent reliability.21

We used 3 measures of agreement: the Bland-Altman
plots, the standard error of the measurement (SEM), and the
smallest detectable change (SDC).22 The SEM was
calculated by multiplying the standard deviation of the
mean differences between the 2 measurements by the
square root of 1 minus ICC (standard deviation differences
* √1 – ICC), and the SDC was calculated using the formula
SDC = 1.96 × √2 × SEM. The SEM reflects the absolute
error of the instrument, and the SDC reflects the smallest
within-person change in a score that can be interpreted as a
real change, above the measurement error 1 of an
individual.20 Data were analyzed with Statistical Package
for Social Sciences software version 17.0 (SPSS Inc,
Chicago, Illinois) with α = 0.05.
RESULTS

Seventy-eight participants were invited to participate in
this study, but 24 were excluded owing to eligilbility criteria.
The sample consisted of 54 participants: 49 (90.7%) were
women and 36 (66.7%) were symptomatic; and 108 lower
limbs were evaluated in total. The symptomatic group
presented low levels of pain and disability. The baseline
characteristics of the participants are presented in Table 1.

Sacroiliac joint mobility based on distances between lines 1
and 2 (posterior rotation) and lines 2 and 3 (anterior rotation)
showed poor intraexaminer and interexaminer reliability
for all participants, asymptomatic and symptomatic individuals
(Table 2). Sacroiliac joint diagnosis based on the Downing test
presented poor intraexaminer reliability values for all partic-
ipants and the asymptomatic group and considerable values for
the symptomatic group. Interexaminer reliability values were
Asymptomatic (n = 36) Symptomatic (n = 72)

18 (33.3) 36 (66.7)

21.11 ± 4.10 21.33 ± 3.18

61.66 ± 11.08 62.75 ± 8.22

1.64 ± 0.05 1.64 ± 0.06

22.64 ± 3.03 23.13 ± 2.3

0 4.47 ± 2.8

0.61 ± 0.59 4.69 ± 4.1

Image of Fig 1


Table 2. Intraexaminer and Interexaminer Reliability of the Downing Test Based on Distances Between Reference Markings Measured
by Digital Caliper

Reliability All (n = 108) Asymptomatic (n = 36) Symptomatic (n = 72)

Intraexaminer reliability

Distance between lines 1 and 2 0.19 (0.01-0.36) 0.15 (0.01-0.57) 0.19 (0.01-0.48)

Distance between lines 2 and 3 0.36 (0.19-0.52) 0.20 (0.01-0.61) 0.44 (0.13-0.67)

Interexaminer reliability

Distance between lines 1 and 2 0.30 (0.10-0.47) 0.32 (0.02-0.58) 0.29 (0.05-0.50)

Distance between lines 2 and 3 0.37 (0.19-0.53) 0.41 (0.11 - 064) 0.35 (0.13-0.53)

NOTE. Intraclass correlation coefficient (95% confidence interval).
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also poor for all participants and the symptomatic group,
and considerable values were found for the asymptomatic
group (Table 3).

The limits of agreement for the distance between lines
1 and 2 (limb “shortening” maneuver) for the intraex-
aminer agreement ranged from -6.56 to 7.00 mm and for
the interexaminer agreement ranged from -4.46 to 7.49
mm. The limits of agreement for the distance between lines 2
and 3 (limb “lengthening” maneuver) for the intraexaminer
agreement ranged from -9.49 to 8.85 mm and for the
interexaminer agreement ranged from -6.07 to 8.96 mm, as
shown by the Bland-Altman plots (Fig 2). The SEM values
were not lower than SDC values considering a CI of 95%
for all participants in both maneuvers of the Downing
test (Table 4).
DISCUSSION

The present study was the first to evaluate the intra-
examiner and interexaminer reproducibility of the Downing
test, a procedure that has not yet been investigated in the
scientific literature. This study showed poor intraexaminer and
interexaminer reproducibility of the Downing test in both
asymptomatic and symptomatic individuals. The process of
diagnosis and treatment of individuals with low back pain can
include evaluation of the sacroiliac joint. For individuals to
recover normal mobility, the pain should be reduced and the
function increased.23 Assessment methods of joint mobility
should show that the data were accurately evaluated so that
themeasure can be useful in research and the clinical setting.24
Table 3. Intraexaminer and Interexaminer Reliability of the Downing Test Based on SIJ Diagnosis

Reliability All (n = 108) Asymptomatic (n = 36) Symptomatic (n = 72)

Intraexaminer reliability 0.12 (0.03-0.22) 0.18 (0.02-0.34) 0.28 (0.17-0.39)

Interexaminer reliability 0.18 (0.09-0.27) 0.22 (0.15-0.37) 0.16 (0.05-0.27)

κ's coefficient (95% confidence interval).
SIJ, sacroiliac joint.
Reproducible clinical measures are essential in diagnosis, but
also in clear interdisciplinary communication and in obtaining
accurate results. A clinically useful tool must be reliable and
allow that different examiners obtain similar results.25,26

Many studies have evaluated the reproducibility of pain
provocation tests and mobility tests of the SIJ; but the
intrexaminer and interexaminer reproducibility frequently
ranged from weak to moderate in both cases.11,25,27-31 In a
recent study, the reproducibility of diagnostic tests for SIJ,
disc, and facet pain was evaluated and the values found
were low, which compromises the accuracy diagnostic in
clinical trials.32

The Downing test is widely used in clinical practice for
the diagnosis of mobility impairment in SIJ; however,
there were no studies conducted on its reproducibility.
Unlike the Gillet test and standing flexion test, the
Downing test does not require palpation of specific
anatomic structures as reference point, which could
contribute to a more reliable diagnostic method.11,15

However, the Downing test did not reach the minimum
of 80% agreement required to be considered reproducible
in this study. This was true for both symptomatic and
asymptomatic individuals.

Interpretation of assessor-dependent tests is complex and
involves several factors, such as the strength and range of
motion performed by the examiner during the “shortening”
and “lengthening” maneuvers of the Downing test, the
accuracy in the reference markings, and the patient’s
relaxation. In general, the reproducibility of pain provoca-
tion tests tend to outweigh mobility tests because the
presence of pain is a clearer outcome for the examiner.29



Fig 2. Bland-Altman plots of Downing test for all participants (n = 108). (A) Distance between lines 1 and 2 (limb “shortening”
maneuver) for intraexaminer agreement, (B) distance between lines 1 and 2 (limb shortening maneuver) for interexaminer agreement
(C) distance between lines 2 and 3 (limb “lengthening” maneuver) for intraexaminer agreement, and (D) distance between lines 2 and 3
(limb lengthening maneuver) for interexaminer agreement. CI, confidence interval; LOA, limits of agreement.
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The combination of pain provocation tests has been
shown to increase the diagnostic probability. However, the
poor reliability of diagnostic parameters (from physical
examination to test execution) has been demonstrated in
several studies.32,33 The problem is that there is no widely
accepted reference standard for SIJ dysfunction. Studies
showed low values of sensitivity and specificity of the
Gillet test, standing flexion test, and motion demand spring
Table 4. SEM and SDC of the Downing Test Based on Distances Between Reference Markings Measured by Digital Caliper

All (n = 108) SEM SDC (95% CI)

Intraexaminer agreement

Distance between lines 1 and 2 (mm) 3.12 8.63 (2.52-14.75)

Distance between lines 2 and 3 (mm) 3.74 10.38 (3.04-17.71)

Interexaminer agreement

Distance between lines 1 and 2 (mm) 2.55 7.07 (2.07-12.07)

Distance between lines 2 and 3 (mm) 3.04 8.43 (2.47-14.39)

CI, confidence interval; SDC, smallest detectable change; SEM, standard error of the measurement.
,

test and yet found a high prevalence of positive tests in
asymptomatic individuals.8
Limitations
Despite the standardization of the test steps and training

of the evaluators, it is possible that the results reflect
differences of execution between examiners owing to

Image of Fig 2


Fig 3. Downing test (Courtesy of Klaus Hösele).

168 Journal of Chiropractic MedicineLima et al
September 2019Reproducibility of the Downing Test
differences in skill, experience, and manual practice. Also,
participants’ level of disability was low and with moderate
pain intensity, which can be a limitation and should be
carefully interpreted. Other limitations include that the
study was on a limited group of participants and that this
test was evaluated in isolation and not in combination with
any other tests or procedures.
CONCLUSION

For this group of asymptomatic and symptomatic
participants, the reproducibility of the Downing test was
poor. The clinical utility of this test used in isolation is not
supported by the present study.
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APPENDIX

The patient is supine, comfortably. The examiner
ensures that the participant is lying in a perfectly
symmetrical position. He or she releases the muscular
tension of the lower limbs with small movements of internal
and external rotation of the legs and asks the participant to
take off his hips from the table and then let himself or
herself fall gently. Then the examiner checks the respective
height of the internal malleolus, which allows him or her to
appreciate a possible difference in length of the legs.

He will then execute the maneuvers.
Anteriorization Manuever
The examiner is placed on the other side to leg to be

tested, that is, on the right for the left leg and vice versa.
Passively, he performs the leg adduction, then maximum
external rotation to perceive resistance to movement (Fig 3A).
Then the examiner releases the adduction by maintaining
the external rotation and releases the external rotation
at the last moment just before resting the leg in extension

Image of Fig 3
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(Fig 3B). The examiner verifies the lengthening of the
lower limb, which can be 5 to 20 mm depending on the
ligament laxity of the participant. The maneuver is made
under the same conditions on the other side.

If everything is normal after these 2 maneuvers, the
internal malleoli are in the same situation as at the
beginning. If we note a difference, that is, a malleolus
higher than the other, we can conclude to a posterior ilium,
the high side, which therefore has a resistance to
lengthening (ie, anteriorization).
Posteriorization Maneuver
This time the examiner is on the same side and wears the

thigh in maximum abduction, then in internal rotation until
feeling the resistance. Then, he releases the abduction while
maintaining the internal rotation, which is relaxed just
before resting the leg in extension. The examiner checks the
obtained shortening (from 5 to 20 mm). Then he does the
maneuver on the other side and compares.

If a malleolus is lower than it was before, we can
conclude for an anterior ilium of the low side.

Figure 3 shows positioning for the Downing test.
Practical Applications
• The Downing test has been used to evaluate
mobility impairment in SIJ.

• This study found that the intraexaminer and
interexaminer reproducibility of the Downing test
is poor.
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