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ABSTRACT

Objective: (a) To investigate the presence of sacroiliac joint dysfunction in asymptomatic individuals and (b) to compare lower limb muscle shortness, flexibility of
hamstring and erector spinae muscles, and hypermobility between subjects with and without asymptomatic sacroiliac joint dysfunction.

Material and Methods: A total of 54 healthy young adults subjects were included in the study. The subjects were assessed with the sacroiliac joint diagnostic proce-
dure. The seated flexion test, the standing flexion test, the Gillet test, and bilateral bony landmark examination were performed by an expert investigator. According
to the positivity of at least 3 of these tests, the subjects were divided into 2 groups, the asymptomatic sacroiliac joint dysfunction group and the control group. The
shortness of tensor fasciae latae and iliopsoas muscles was evaluated with the modified Ober test and the modified Thomas test. The straight leg raise test and
fingertip-to-floor test were carried out for hamstring and erector spinae muscles flexibility, while hypermobility was assessed according to the Beighton criteria.

Results: The asymptomatic sacroiliac joint dysfunction was diagnosed in 38% of healthy adults. There was no statistical difference in the shortness of tensor fas-
ciae latae and iliopsoas muscles between the asymptomatic sacroiliac joint dysfunction group and the control group (P > 0.05). Similarly, there was no difference
between the groups in terms of the hamstring and erector spinae muscles flexibility, and the Beighton scores (P > 0.05).

Conclusion: This study emphasized that asymptomatic sacroiliac joint dysfunction might be seen in healthy young adults without the difference in shortness and
flexibility in the lower extremity and hypermobility.
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Introduction

The sacroiliac joint (SI]) provides effective transfer of movement and load between the spine and the lower extremity." A variety of conditions such
as traumas, hypermobility, and muscles shortness can affect the movement and function in SIJ, which causes dysfunction.??

The SIJ dysfunction is defined as a relative hypomobility within a portion of the joint’s range between the sacrum and the ilium.* According to
some researchers, although the SIJ dysfunction is considered a common cause of low back pain, this does not essentially result in pain in clinical
practice.*>Because the SIJ dysfunction is not necessarily symptomatic, it is reported that dysfunction may be positive in subjects without lumbo-
pelvic pain. Therefore, the entity of the SIJ dysfunction is asymptomatic in some cases.*

Trunk, hip, and lower extremity movements directly affect the SI movements. Anatomically, no muscle that acts directly across the SlJ. Instead, there
are many muscle structures associated with ligaments, fasciae, the anterior superior iliac spine (ASIS), and the posterior superior iliac spine (PSIS).>®
Although there are many muscles involved in SIJ stability, the hamstring, iliopsoas, erector spinae, and tensor fascia latae (TFL) muscles may differ in
some ways from other muscles. Since these muscles play a primary role in the spine and extremity movements (except TFL), cross multiple joints, and
interact with each other during trunk and extremity movements owing to their fascial system connections, the mentioned muscles are emphasized
in this study.
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As the hamstring muscle has an anatomical connection with the
sacrotuberous and the ischial tuberosity, Peebles and Jonas’ argued
that hamstring muscle plays an integral role in the intrinsic stabil-
ity of the SIJ. Moreover, Wingerden et al® emphasized the associa-
tion of hamstring tension with reduced SIJ stability. Similarly, Yoo®
showed that the erector spinae muscles aponeurosis was linked to the
sacrum and dorsal SIJ ligaments. Additionally, they emphasized that
the erector spinae could produce the nutation movement for SIJ sta-
bility. Biomechanically, it is reported that the tightness of iliopsoas,
TFL, hamstring muscles, and the iliotibial band could change the S
biomechanics thereby and may bring about dysfunction.’®'" However,
the biomechanical effect of erector spinae muscles flexibility on SlJ
dysfunction has not been focused on enough in previous studies.
Although TFL and iliopsoas muscles have essential roles in normal
joint movements of the hip and knee, there is a paucity in recent stud-
ies investigating the relationship between these muscles and SIJ dys-
function.®" It has been reported that general joint hypermobility may
cause lumbopelvic dysfunction by affecting the biomechanics between
the pelvis and spine.” It can also affect the extensibility of some lower
extremity muscles by destabilizing the pelvis. Although general hyper-
mobility is frequently investigated in dancers with low back pain, there
are no data on how general hypermobility is affected in individuals
with SIJ dysfunction.™™

The aims of this study were (a) to investigate the presence of SIJ dys-
function in asymptomatic individuals and (b) to compare lower limb
muscle shortness, the flexibility of hamstring and erector spinae mus-
cles, and hypermobility between subjects with and without asymp-
tomatic SIJ dysfunction.

Material and Methods

Design and subjects

This cross-sectional descriptive study was carried out at Bolu Abant
izzet Baysal University University between November 2017 and
December 2018. Bolu Abant izzet Baysal University Ethics Committee
approved the study (2017/79). Written and verbal consent were
obtained from all subjects, and this study was performed in line with
Helsinki Declaration.

Atotal of 54 healthy young adults who are physiotherapy and rehabili-
tation students participated in this study. (1) Being in the 18-25 years
of age range and (2) willingness to participate accounted for inclusion
criteria. Subjects were excluded if they had (1) a history of back, leg,
and pelvic surgery; (2) low back pain and pelvic pain within the last 6
months including examination; (3) any lower limb injuries in the past
6 months; (4) any condition limiting gait; and (5) any neurological,
genetic, or systemic disease affecting the musculoskeletal system.

Procedure

Sacroiliac joint dysfunction was described through the differential
diagnostic procedures which were specified in previously published
studies.*>'® Arab et al'”” who examined a test cluster of 4 SIJ mobility
tests (the Gillet test, the standing flexion test, the sitting flexion test,
and the prone knee flexion test) reported high inter-tester reliability
in the presence of 2 positive tests (95% Cl: 0.49-1.07). Additionally,
Timm'® identified the presence of the SIJ dysfunction in elite rowers
through palpation assessment of anatomical landmarks.

Considering these studies, the diagnosis of the SIJ dysfunction was deter-
mined by at least 3 positivity of the sitting flexion test, the standing flex-
ion test, the Gillet test, and the bilateral bony landmark examination in
our study.*">" The Sl evaluation of all subjects was performed by an
examiner physical therapist (PhD) having more than 10 years of experi-
ence in the field of manual therapy. According to these test results, the

subjects were divided into 2 groups as the asymptomatic SIJ dysfunction
(A-SIJD) group and the control group. After the diagnostic process, sub-
jects were not informed whether they had SIJ dysfunction.

Diagnostic Process

1. Thessitting flexion test: The inferior margins of right and left PSIS
were palpated while subjects bent forward from a sitting posi-
tion until their hands reached the floor. If one PSIS moved in a
superior direction compared to the contrary side, the test was
positive.*1®

2. Thestanding flexion test: The inferior aspect of PSIS was palpated
while the subject bent forward from standing position without
knees flexion. The test was positive if one PSIS moved more crani-
ally than the opposite™ (Figure 1).

3. TheGillet test: The thumbs were placed simultaneously on the infe-
rior aspect of the PSIS and the second sacral tubercle. The subject
performed hip knee flexions in sequence (right and left side) and
the PSIS moving was compared.' A positive result was described

Figure 1. The standing flexion test.



when PSIS did not move posterior—inferiorly or moved minimally
during the knee flexion on the ipsilateral side (Figure 2).

4. The examination of an anatomical landmark palpation (ASIS, PSIS):
The difference in symmetry in anatomical landmarks was indica-
tive of the positive result.”'®

Measurements

Three additional examiners blinded to groups placement collected data
of muscle shortness, flexibility, and hypermobility. All measurements
were repeated 3 times for each subject, and the mean values were
recorded for numeric data. The demographic and physical character-
istics of the subject were recorded using the general information form.

Muscle Shortness

Tensor fascia latae length was evaluated by using the modified Ober
test. In the side-lying position, the tested limb of the subject was
moved into flexion, abduction, and extension. While the pelvis was sta-
bilizing, the subject’s limb was lowered into adduction until it stopped
or the pelvis started to tilt downward. If the hip remained in abduction
relative to the neutral position, it was a sign of TFL shortness. Also, it
was recorded as the presence or absence of TFL shortness."

Iliopsoas length was evaluated by the modified Thomas test. The sub-
ject sat on the edge of the treatment table and rolled back onto the
table. The subject held both knees to the chest with the arms and then
the tested lower extremity was lowered to the floor. If the lumbar spine

Figure 2. The Gillet test.
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and pelvis stability were reduced (contact of the lumbar spine with the
table), the test was positive.?

Muscle Flexibility

Hamstring muscle flexibility was assessed with the straight leg raise
(SLR) test when the subject was lying in the supine position. While
the subject’s pelvis was stabilized manually, the examiner raised pas-
sively one of the lower limbs toward the direction of flexion. When
the subject felt resistance in the posterior thigh or flexed the knee, the
distance between the lateral condyle of the femur and the treatment
table was measured by the use of a flexible tape measure. The proce-
dure was repeated 3 times for right and left lower extremities, and the
average of the results was recorded "%

Fingertip-to floor (FTF) test was carried out with the subject standing at
a height of a 40-cm box. The subject bent forward with knees extended
position, and the distance between the third fingertip and the box
was measured with a tape measure which has an accuracy of 0.5 cm.
Negative values were recorded if the subject could not reach the box.
Contrary, if the person was able to reach under the top surface of the
box, the distance was noted as a positive value.?>*

Hypermobility

Hypermobility was evaluated according to the Beighton criteria, which
was quantified by measuring the range of motion of the fifth meta-
carpophalangeal joints (passive dorsiflexion beyond 90° for all joints),
thumbs (passive dorsiflexion to the flexor side of the forearm), elbows
(hyperextension beyond 10°), knees (hyperextension beyond 10°), and
lumbar spine (palms and hands rest flat on the floor). Other regions
except the lumbar spine were evaluated symmetrically, and 1 point
was given for each movement performed. Subjects scoring 5 and above
out of 9 were considered to be hypermobile.

Statistical analyses

Statistical analyses were performed with windows-based SPSS Statistics
Program, version 21.0 (IBM Corp, Armonk, New York, USA). The Shapiro—
Wilk’s test was used to assess for the normal distribution of variables.

The difference between mean age, height, weight, body mass index,
muscle flexibility (FTF test and SLR test) between the A-SIJD group and
control group was analyzed by using the independent sample t-test.
Mann-Whitney U-test was applied for the evaluation of hypermobility
between the groups. Chi-square test was used for gender, dominant
side, and muscle shortness (modified Ober test and modified Thomas
test) for both groups. In all analyses, P < .05 was considered statisti-
cally significant.

Results

Asymptomatic sacroiliac joint dysfunction was determined in 21
(38.9%) of the 54 healthy young adults. In terms of gender, 48.4% of
females and 26% of males had SIJ dysfunction. The SIJ motion test
results of the subjects are given in Table 1. The characteristics of the
subjects were found to be statistically similar in terms of both groups
(P> .05) (Table 2).

The presence of muscle shortness was expressed as a percentage.
There was no statistical difference in the shortness of iliopsoas and TFL
between groups (Table 3). In terms of FTF, left and right side SLR, both
groups were similar (P > .05).

In the A-SIJD group, there were 6 subjects with a Beighton score of 5
and above. Besides, 8 subjects with hypermobility were found in the
control group. There was no significant difference in both groups in
terms of hypermobility (P> .05) (Table 3).
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Table 1. The Positive and Negative Sl Test Results of Subjects

Tests Positive, n (%)* Negative, n (%)*
Sitting flexion test (%) 12(22.2) 42 (78.8)
Standing flexion test (%) 16 (29.6 38(70.4)
Gillet test (%) 14(25.9 40 (74.1)
Landmark palpation (%) 24 (44.4 30 (55.6)
SIJ dysfunction (%) 21(38.9 33(61.1)

*Descriptive statistics (frequency distribution). SIJ, sacroiliac joint.

Table 2. Characteristics of Subject in the A-SIJD and Control Groups

A-SIJD Group Control Group
Characteristics (n=21) (n=33), P
Mean + SD Mean + SD
Age (y) 2233 +£1.27 2236+22 .955F
Height (m) 1.62 +0.77 1.66 + 0.06 .057P
Mass (kg) 59 + 8.31 61.86 + 6.70 169
BMI (kg/m?) 21.91 +2.09 22.56 + 2.56 3400
n (%) n (%)

Gender

Females 15 (71.4) 16 (48.4) .096#

Males 6 (28.6) 17 (51.6)
Dominant side

Right 21 (100) 33 (100)

Left 0 0

A-SIJD, asymptomatic sacroiliac joint dysfunction; BMI, body mass index; *the
independent t-test; *Chi-square test (gender and dominant side).

Discussion

This study suggested 38.9% of healthy young adults have asymptom-
atic SIJ dysfunction. Musculoskeletal assessments related to hypermo-
bility, muscle shortness, and flexibility in subjects with asymptomatic
SIJ dysfunction were similar to the results of healthy subjects.

Although the number of males and females in both groups were simi-
lar in our study, an average of half of the females had SIJ dysfunction,
while this rate was about one-fourth in males. In various studies, it
has been reported that factors such as fertility, lifestyle, or heavy work-
load in females may be counted among the causes of susceptibility to
SIJ dysfunction.??” Although these factors were not examined in our
study, considering the physiology and social role of women, they may
constitute one of the reasons for the tendency of SIJ dysfunction seen
in females in our study.

Table 3. Comparison of Muscle Shortness, Flexibility, and Hypermobility
Results Between A-SIJD and Control Group

A-SIJD Group Control Group
Variables (n=21) (n=33) P
n (%) n (%)
Muscle shortness
M.lliopsoas 9(42.9) 14 (42.4) .975%
M.TFL 2(9.5) 3(9.1) 957+
Mean + SD Mean + SD
Muscle flexibility
FTF (cm) 1.92 +14.50 —24+1225 556"
SLR right (cm) 4556 + 3.41 46.28 +3.91 552°
SLR left (cm) 45.56 + 3.37 46.86 + 4.25 .310°
Beighton Scale Score 242 +2.08 2+2.07 .378¢

fChi-square test; Bthe independent t-test; SMann—Whitney U-test; A-SIJD,
asymptomatic sacroiliac joint dysfunction; FTF, fingertip-to-floor test; SLR,
straight leg raise test.

Arab et al® reported that hamstring muscle shortness could be a
compensatory mechanism for decreased SIJ stability in patients with
symptomatic SIJ dysfunction. Our data did not indicate any signifi-
cant difference in the length of right and left side hamstring muscles
between the group with A-SIJD and the control group. These studies
included individuals with symptomatic SIJ dysfunction in addition to
low back pain, thereby it may be a reason for the presence of short
hamstrings contrary to our study. Saunders et al?® concluded that the
SIJ dysfunction may predispose to a hamstring strain. Conversely, in
the study by Fox,” changes in the SLR and the sit and reach test after
SIJ manipulation in symptomatic individuals were examined, and
no results were found to support the connection between hamstring
flexibility and the SIJ. The assessment methods of hamstring muscle
length and the results of the present study were similar to Fox’s®
study. Slipman et al? described the pattern of muscle imbalances
in individuals with SIJ dysfunction. This pattern is comprised of the
shortness of the postural muscles such as iliopsoas, hamstring, and
TFL."? Although it has been reported that these deviations reduced
the mobility of the SIJ by altering the horizontal position of the
sacrum and its articular facets, our study did not provide a result to
explain this biomechanics.'* Though the dynamic role of the mus-
cles supporting the lumbosacral spine is known to be significant in
the biomechanics of the SIJ, in our study, explaining the dysfunction
with the static functions of the muscles such as shortness and flex-
ibility may explain the lack of support for this result.’’

Although several researchers explained that the muscles playing a
role in the stability of the SIJ are associated with SIJ dysfunction, there
was a paucity of studies investigating muscle imbalance in the asymp-
tomatic subjects. Ayanniyi et al*> examined the prevalence of asymp-
tomatic SIJ dysfunction in children and its relationship to leg length
difference. According to the results of this study, it was found that 20%
of the population had A-SIJD, and this was associated with the differ-
ence in the leg length,*? whereas the leg length discrepancies were
not evaluated in our study. Additionally, there was no difference in
terms of muscle shortness between subjects with A-SIJD and healthy
controls. The subjects in our study consisted of young adults, and they
did not experience low back pain, which might have prevented lower
extremity muscle contracture or shortness. As mentioned in previous
studies, we consider that the asymmetry of anatomic landmarks is
a predisposing factor for symptomatic SIJ dysfunction progression in
the elderly age of subjects.

Boudreau et al** confirmed in their case report that joint hypermobility
is one of the factors contributing to musculoskeletal joint complaints.
According to the study of Timm et al.’® one of the possible reasons why
sacroiliac dysfunction is common in professional rowers is hypermo-
bility. Based on all of these results mentioned above, in our study in
which we investigated hypermobility in A-SIJD subjects, no significant
result was found. This might be due to the low percentage of hyper-
mobility in the study population. Studies in the literature contradicted
our study in terms of associating hypermobility with existing muscu-
loskeletal problems and specifically focusing on joint hypermobility.

This study has some limitations. Despite the insufficiency of analysis
of prior and post hoc tests, the small number of participants is one of
the main limitations of this study. The Beighton criteria is a reliable
and valid tool used to assess general hypermobility.” Since we focused
on the muscles associated with the pelvis and sacrum in this study, the
Beighton criteria may be inadequate in terms of evaluating specifically
lower extremities. Considering the stabilizing effect of muscle strength,
the absence of muscle strength assessment might have limited our
results. It is uncertain whether the tests used to identify SIJ dysfunc-
tion will be diagnostically accurate and reliable.™ In addition to the



low level of objectivity of the diagnostic tests, the inability to establish
a cause—effect relationship due to the design of our study is another
limitation.

Conclusion

Our results showed that the young adult population without low back
pain and pelvic pain could have A-SIJD. Besides, no difference was
observed in subjects with A-SIJD in terms of lower extremity muscle
shortness, flexibility, and hypermobility compared to healthy subjects.
Considering all these data, our study emphasized that A-SIJD might
be seen in healthy subjects without the difference in shortness and
flexibility in the lower extremity muscles and hypermobility. We think
that in asymptomatic subjects, the asymmetry of anatomic land-
marks and the limited mobility between the sacrum and ileum may
associate with musculoskeletal problems that individuals may expe-
rience in their future. When asymptomatic individuals begin to pres-
ent symptoms, incorporating the muscles evaluated in our study into
assessment or treatment programs may be helpful for healthcare pro-
fessionals working in the treatment of SIJ dysfunction. Connecting the
SIJ to the muscles through various tissues such as fascia and ligament
might require us to consider SIJ dysfunction with a broad perspective.
Therefore, evaluating not only muscle focus but also different aspects
such as fascial limitation may contribute to our better understanding
of asymptomatic sacroiliac dysfunction.
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