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Background: Sacroiliac joint dysfunc-
tion (SI1ID) is the primary source of low-
back pain. Main muscles forming the force
closure of sacroiliac joint are the biceps
femoris and gluteus maximus which in-
crease the stability through massive at-
tachments via sacrotuberous ligament.
However, there is a dearth of literature of
the importance of activation of gluteus
maximus in SIJD.

Purpose: To study the effect of gluteus
maximus activation on Oswestry Disability
Index (ODI), visual analog scale (VAS), and
pelvic tilt angle in subjects with anterior
rotated sacrolilac joint dysfunction.

Settings: The study was conducted in
outpatient Physiotherapy Department,
Manipal Hospital, Bangalore, India.

Participants: Anterior rotated SIJD
subjects were recruited in the study.
They were divided into two groups (ex-
perimental and control groups) by block
randomisation.

Research Design: This is a randomised
control trial.

Controlled Treatment: Treatment order
was determined by block randomisation.
The subjects of both experimental and
control group received Muscle Energy
Technique (MET) technique on 1t ses-
sion to correct the anterior rotated SIJD.
The experimental group received gluteus
maximus activation protocol, whereas the
control group received flexion bias exer-
cises. The groups received the treatment
of 20 mins per session. There were two su-
pervised sessions per week for four weeks.

Main Outcome Measures: The primary
outcome measure in the study is Oswes-
try Disability Index (ODI). The secondary
outcome measures included visual analog
scale (VAS) and Palpation Meter (PALM).

Results: 48 subjects (26 females, 22
males) were randomised into experimen-
tal and control groups having anterior

rotation SIJD, and average age in groups
was 38.83 + 1.4 years and 34.96 + 9.5 years,
respectively. The within-group analysis
showed significant improvementsin only
ODI outcome of both the groups (p =
.001). The between-group analysis in both
groups did not show any statistical signifi-
cant difference in ODI, VAS, or PALM.

Conclusion: The flexion bias exercise and
the gluteus maximus activation exercises
used in this study were equally effective
inimproving physical function and reduc-
tion in pain, and maintaining the normal
pelvic angle in subjects with anterior ro-
tated SI1JD.

KEYWORDS: sacroiliac joint dysfunction;
gluteus maximus; PALM device; visual ana-
logue scale

INTRODUCTION

Sacroiliac joint (SIJ) is a primary source
of low-back pain. The joint has a complex
anatomy and it is ten times more vulnera-
ble than lumbar segments. Axial compres-
sion forces and axial torsion overloading
lead to sacroiliac joint dysfunction.) The
prevalence of sacroiliac joint dysfunction
is 10%-25% in patients with chronic low-
back pain. SIJ dysfunction is common in
individuals who participate in activities
such as lifting and twisting, and also racket
sports where repetitive unilateral loadsand
unidirectional pelvic shear and/or torsional
forces fall, leading to pelvic asymmetry.(?

SI1J stability is enhanced by four fac-
tors viz. form closure, force closure, motor
control, emotions and awareness. Form
closure and force closure are the self-
locking mechanisms of the pelvis, which
prevents SIJ pathology.®) Force closure is
important for the stability of the SIJ. The
muscles, ligaments, and thoracolumbar
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fascia help in stabilizing the pelvis in uni-
lateral loading, where the shear forces act
on the pelvis. The muscle-ligament-fascia
system isrequired to compress the SIJ, thus
stabilizing the pelvis.(4%) The main muscles
are biceps femoris, gluteus maximus, and
erector spinae which are responsible for
stability of SIJ. The attachment of latissimus
dorsi and gluteus maximus via sacrotuber-
ous ligament and the thoracolumbar fascia
gives required stability to the sacroiliac
joint. The load transfer from spine to legs
is effectively carried out by contraction of
these muscles, increasing the compression
of SIJ, thus preventing shear forces.(67)
There are five types of sacroiliac joint
dysfunction: anterior rotated sacroiliac
joint dysfunction, posteriorly rotated sac-
roiliac joint dysfunction, up slip, down slip,
and sacral torsions. Many of the day-to-
day activities involve twisting and lifting
of the trunk and pelvis, which leads to the
commonly experienced anteriorly rotated
sacroiliac joint dysfunction. It causes pain
around the posterior superior iliac spine
(PSIS) and lengthening of the affected limb
leading to an inability to hold the pelvis
in a neutral position and unequal weight
transfer during walking. There is inhibition
of gluteus maximus and inability to provide
stability to the pelvis.(® In sacroiliac joint
dysfunction, there is altered recruitment
of gluteus maximus during load transfer
through the pelvis. Proper activation of
gluteus maximus muscle plays a crucial
role in stabilisation of the pelvis.(>8)
Gluteus maximus functions primarily as
a hip extensor, and also plays an important
role in pelvic and spinal stabilisation dur-
ing load transfer via the thoracolumbar
fascia and sacrotuberous ligament.® The
electromyography study on patients with
sacroiliac joint dysfunction concluded that
there is delayed activation of gluteus maxi-
mMus and compensatory hyperactivity of
biceps femoris to maintain the stability.(!
The anteriorly rotated sacroiliac joint
dysfunction is commonly treated con-
servatively by correction of dysfunction
by muscle energy technique (MET), joint
mobilization, electrotherapy modalities,
and flexion bias exercises.(®19 Studies
have investigated the use of MET and joint
mobilization, along with electrotherapy
modalities (ultrasound and TENS), which
showed significant improvement in VAS
scores and functional status post-treat-
ment of sacroiliac joint dysfunction. The
corrective exercises for SIID include flexion

bias exercises as they help to restore the
self-bracing position of the joint.(10-1)

There is evidence that both manipulation
and stabilisation exercises can reduce pain
and disability in patients with sacroiliac joint
dysfunction.? Furthermore, a case series
on Sl joint dysfunction has shown improve-
mentin strength, function, and reductionin
pain after completing the gluteus maximus
strengthening programme.(3)

To our knowledge, studies on effec-
tiveness of gluteus maximus activation
exercises, along with MET, are not found
in the reviewed literature.(1415 |n addition,
no studies have compared the effects of
gluteus maximus activation exercises to
flexion bias exercises on functional disabil-
ity, pain intensity, and pelvic tilt angles on
subjects with anteriorly rotated sacroiliac
joint dysfunction.

Hence, the aim of the current study is
to compare the effect of gluteus maximus
activation exercise to flexion bias exer-
cises, along with MET, on function using
Oswestery Disability index (ODI), on pain
using the visual analogue scale (VAS), and
on pelvic tilt angle using Palpation Meter
(PALM) on anteriorly rotated sacroiliac
joint dysfunction.

METHODS
Participants

The study was approved by Institutional
Review Board of School of Allied Health
Sciences, Manipal Academy Of Higher
Education. Subjects diagnosed with ante-
riorly rotated sacroiliac joint dysfunction
were screened for inclusion in outpatient
Physiotherapy Department of Manipal
Hospital, Bangalore, India. The therapist
screened and recruited the subjects in
the study. Written informed consent was
obtained from the eligible subjects who
met the inclusion criteria. Subjects with
anteriorly rotated sacroiliac joint dysfunc-
tion were included who met the following
criteria: (a) history of unilateral pelvic pain/
Slregion and not radiating to L5 vertebrae
and above; (b) positive findings of dynamic
form closure tests such as standing flexion
test, sitting flexion test, and Stork test; (c)
positive active straight leg raise (SLR) test;
(d) positive findings of at least three out
of five SIJ pain provocation tests. " Sub-
jects diagnosed with hip pain, ankylosing
spondylosis, lumbar radiculopathy, spinal
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pathologies like spondylosis, spondylolysis
and spondylolisthesis, and subjects imme-
diate post-pregnancy were also excluded
from the study.

The sample size was calculated using
ODI as the primary outcome measure,
with 5% level of significance, 80% power,
anticipating a minimally clinically signifi-
cant difference of 1.5 and standard devia-
tion (SD) as 14. The dropout rate of 10% and
confidence interval (Cl) of 95% were set.
Sample size estimation revealed 48 sub-
jects (24 subjects in each group).

Assessment

Studies have proved concurrent crite-
rion validity of comprehensive examina-
tion which consists of McKenzie Method
evaluation in combination with SIJ pain
provocation tests.(M

Repeated movement examination
was performed according to McKenzie
Method evaluation, and subjects with
discogenic complaints were excluded
from the study.

Outcome Measures

Oswestry disability index

Oswestry Disability Index is a question-
naire used to assess disability in chronic
low-back pain and sacroiliac joint pain pa-
tients by determining its impact on daily
activities due to pain. This questionnaire
consists of 10 sections describing the pain
and its impact. Each section scores from
0O to 5, 0 being no pain and 5 being severe
pain. The domains include pain inten-
sity, personal care, lifting, sitting, walking,
standing, sleeping, travel, social life, and
changein the degree of pain. The minimal
clinically important change score (MCID)
ranges from 3.5to 19.5 for ODI scale, and its
minimal detectable change (MDC) is 15.5.
The level of disability is calculated as a per-
centage, which states 0%—-20% as minimal
disability, 21%-40% as moderate disability,
41%-60% as severe disability, 61%-80% as
crippled, and 81%-100% as bed-bound.(1©)
MCID for ODI to be 3.5 to 19.5 points which
falls within the previously reported range
for lumbar pain and indicates the improve-
ment in disability by 15% to be beyond
variation.(17)

Palpation meter (PALM)
PALM is a device used to measure the
pelvic tilt angle of the pelvis. It is used to

Measure the anterior—posterior pelvic tilt
and lateral pelvic tilt angles.(8)

The anterior inferior iliac spine (ASIS) and
posterior superior iliac spine (PSIS) were
palpated to measure the anterior—posterior
pelvic tilt, and then the most prominent
part of ASIS was marked with markers. The
PSIS was then palpated and was marked
by tracing the iliac crest posteriorly and
then moving thumbs superiorly and lat-
erally from the edge of the sacrum. Then
the calipers were placed on the respective
markings and the subject was instructed to
take a deep breath and hold the breath till
the measurement was taken. To measure
lateral pelvic tilt the therapist stood behind
the subject. The highest point of the iliac
crest was marked. The PALM calipers were
placed on the marked points and the sub-
ject was made to take a deep breath and
hold it. To avoid errors, a minimum of two
mMeasurements were taken for both AP and
lateral pelvic tilts. Out of these two read-
ings, the last reading was taken for analysis.
INn normal asymptomatic individuals, the
pelvic tilt angle is found to be 2°-3° in sag-
ittal plane and 0.8° in frontal plane. PALM
was concluded to be a reliable (inter-rater
reliability ICC 0.88 and intra-rater reliability
ICC 0.90) and valid (ICC 0.92) instrument
by researchers for measuring pelvic crest
height difference. Its reliability to measure
a pelvic angle is also good.(19)

Visual analog scale

A 10 cm visual analog scale (VAS) was
used to assess the perceived pain level of
the subject. Subjects were asked to rate
their pain with zero (O cm) being no pain
and ten (10 cm) being the worst pain they
could imagine. The inter-rater reliability of
VAS is good, with an inter-class coefficient
(ICC) of 0.97. Two cm difference on VAS rep-
resents a smallest measurable change in
pain intensity, which is clinically important
in chronic musculoskeletal pain.(29

Procedure

Baseline data for ODI, Palpation meter
(PALM), and VAS were recorded by the
therapist before MET correction of the
subjects in both the groups.

Anterior rotated sacroiliac joint dysfunc-
tion subjects were recruited in the study,
were divided into two groups (experimen-
tal and control group) by block random-
ization. A total of eight blocks were made,
each block consisted of six subjects (three
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control and three experimental), resulting
in a total sample size of 24 in each group.
The experimental group received MET and
gluteus maximus activation exercise pro-
tocol. The control group received MET and
flexion bias exercise protocol. The data for
VAS and PALM were collected by the same
therapist immediately after correction of
pelvic tilt angle by MET technique. Post
four weeks of exercise sessions, outcome
data (ODI, PALM, and VAS) of subjects in
both experimental and control groups
was recorded by the therapist. The out-
come assessor was not blinded. A written
exercise protocol was provided for home
programme. There was no risk of harm of
any exercises reported by any subject in
the study.

Intervention

Muscle energy technique was used by
the therapist to correct anteriorly rotated
sacroiliac joint dysfunction. The subject
was made to lie in supine position and
perform a bridge to square the pelvis. The
subject then straightened the legs and
therapist checked the level of both the
medial malleoli with his thumbs placed
below the malleoli. If the leg was found to
be lengthened on the involved side, anteri-
orly rotated sacroiliac joint dysfunction was
confirmed. The therapist held the involved
leg in hip and knee flexion around 40° to
50° and placed the leg under axilla and
performed a controlled isometric contrac-
tion of the hip extensors (only 20% of maxi-
mum contraction) for about 5-10 sec and
repeated the procedure twice. The pelvis
was squared again and the leg length was
observed by comparing the two malleoli.
This technique is called the ‘self-bracing’
position for sacroiliac joint dysfunction. It
moves the PSIS posteriorly, caudally, and
medially on the sacrum where fixation
occurs.(3)

The control group received standard
rehabilitation protocol that focused on
correction of anteriorly rotated sacroiliac
joint dysfunction by MET. Immediately
after the correction, PALM and VAS out-
come measures were taken. Flexion bias
exercises were taught which included knee
to chest, crunches, cat and camel, and
long sitting flexion exercises. Each session
lasted for 20 min, twice a week for four con-
tinuous weeks. All exercises were started
with 10-sec hold, 10 repetitions and 1 set,
repeated two times a day. The sessions

were supervised for two days a week. The
subjects were asked to continue the exer-
cises at home. A home programme of five
days was unsupervised.(®-10)

The experimental group was given cor-
rection of anteriorly rotated sacroiliac joint
dysfunction by MET following which imme-
diately PALM and VAS outcome measures
were taken. Gluteus maximus activation
exercises were taught, which included
activation in crook lying, bridging, prone
lying hip lift, and sitting waiter’s bow. Each
session lasted for 20 min twice a week for
four continuous weeks. All exercises were
started with 10-sec hold, 10 repetitions
and 1 set, repeated two times a day. The
sessions were supervised for two days in a
week. The subjects were asked to continue
the exercises at home. Ahome programme
of five days was unsupervised.(®

Statistical Analyses

The statistical analyses were performed
using IBM SPSS Statistics, version 20.0
(SPSS Inc., Armonk, NY). Baseline normal-
ity was checked using Q-Q plot test for age,
gender, chronicity, ODI, PALM, and VAS.
A paired t test was used for ODI outcome
measure for within-group analysis from
baseline to post four weeks of interven-
tion. The Independent t test was used for
ODIl outcome measure for between-group
analysis. Repeated measure ANOVA test
was used for PALM and VAS outcome
measures, for within-group analysis, and
between-group analysis. Outcomes were
taken from baseline to immediate correc-
tion of the dysfunction by MET and post
four weeks of intervention. A p value of <.05
was considered statistically significant.

RESULTS

Eighty subjects were screened for the
study. Forty-eight subjects were enrolled
in the study according to eligibility criteria.
Baseline outcome measures were taken
pre-treatment. All subjects were randomly
allocated to experimental (n = 24) and
control group (N = 24). The experimental
group received MET correction and gluteus
mMaximus activation exercises. The control
group received MET correction and flex-
ion bias exercises. The data were normally
distributed, and the results are projected
as mean and standard deviation of PALM
(in degrees) and VAS scores (in cm). The
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results of the ODI are projected in mean
percentage. The mean age of subjects in
the experimental group is 38.83 * 11.4 (in
years) and in the control group is34.96 +9.5
(in years) (Table 1). See flowchart (Figure 1)
for details of randomisation. There were no
adverse effects experienced by any of the
subjects throughout the study.

The within-group analysis in the experi-
mental group and control group showed
improvement in ODI scores from 35% to
7.25% and 37.7% to 14.5%, respectively, post
four weeks of intervention, and demon-
strated p value of .001 which is statistically
significant (Tables 2 and 3). In the between-
group analysis, the disability index in ex-
perimental group was 7.25%, whereas it
was 14.5% in control group in ODIl outcome
Mmeasured post four weeks of intervention.
The result demonstrated p value of .0OT1
which is statistically significant. The MCID
for within and between group analyses for
ODI is15.5%7) (Table 4).

The immediate effect of MET on VAS
scores showed reduction from 6.79 cm to
433 cm in experimental group and 6.79 cm
to 4.08 cm in control group, respectively.
The scores of VAS demonstrated p value of
112 and .658, respectively, which are statisti-
cally insignificant. The within-group analy-
sis of VAS scores post four weeks showed
reductionin painfrom 4.33cmto117cmin
experimental group and 4.08cm to1.50cm
in control group, respectively. The p value

TABLE 1. Demographics and Baseline Outcome
Measures?

Variables Experimental Control (n=24) p
(n=24) Mean +SD  value
Mean + SD

Age (in years) 38.83 + (11.4) 3496+ (9.5 .209

Gender

Female: Male 21 2: 568

Chronicity 863+ (9.613) 6.88+(4100) 416

(in months)

Pre-ODI (in %) 35+ (8) 377+ (7.32) 227

Pre-PALM

(in degrees) 425+ (0.608) 4.33+(056) .625

Pre-VAS

(in cm) 679+ (1587) 679+ (131) 1000

a@Baseline normality was checked using Q-Q plot test
for age, gender, chronicity, ODI, PALM, and VAS.

ODI = Oswestery Disability Index; VAS = visual analog
scale; PALM = Palpation Meter.

Subjects Screened

n=80

Excluded (n=32)

Reason: Associated
Chronic LBP

v

Enrolled based on the
eligibility criteria

(n=48)

l

Baseline Outcome Measures (n=48) (ODI, PALM, VAS)

}

Block Randomization

O\

Experimental group (n=24)

S1J correction + Gluteus
maximus activation
exercises

Control Group (n=24)

S1J correction + Flexion
bias exercises

l

l

Immediate outcomes
(PALM, VAS) taken

Immediate outcomes
(PALM, VAS) taken

! |

’ Intervention was given for 4 weeks ‘

l l

’ Outcome Measures (ODI, PALM, VAS) taken at 4 Weeks (n=48) ‘

l ‘,

’ Analysed (n=24) ‘ ’ Analysed (n=24) ‘

FIGURE 1. Consort flowchart of the study.

in both the groups was not statistically
significant. MCID for VAS for within-group
and between-group analysis is 2 cm. The
between group analysis reported change
in VAS scores in experimental group as
4.33 cm compared to control group at 4.08
cm immediately after MET correction. The
change in VAS scores post four weeks of
intervention demonstrated as 1.17 cm in
experimental group and 1.50 cm in control
group. The result demonstrated p value of
.384 which is not statistically significant.

The immediate effect of MET demon-
strate significant change in pelvic tilt an-
glesin experimental group (4.25°-2.00°) as
well as in control group (4.33°-2.00°).

At the end of four weeks, PALM scores
were maintained to 2° in both experimen-
tal and control group. MCID for PALM is
2°-3°.08) The between-group analysis in
both the groups did not show statistically
significant difference.
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TABLE 2. Within-Group Analysis of Experimental Group

Experimental Group

Pre (Baseline) Immediate Post 4 Weeks p value
Mean + SD Mean + SD Mean *+ SD
ODI? (in %) 35+ (8) 7.25 + (2.690) <.001
PALMP (in degrees) 4.25 + (0.608) 2.00 + (0.00) 2.00 + (0.00)
VASP (in cm) 6.79 + (1.587) 4.33 + (1.274) 117 + (1.239) n2
ap values are reported using paired t test for ODI.
PRM-ANOVA test used for VAS and PALM.
ODI = Oswestery Disability Index; VAS = visual analog scale; PALM = Palpation Meter.
TABLE 3. Within-Group Analysis of Control Group
Control Group
Pre (Baseline) Immediate Post 4 Weeks p value
Mean + SD Mean + SD Mean + SD
ODI? (in %) 37.7 + (7.321) 14.5 + (4.943) <.001
PALMP (in degrees) 4.33 + (0.565) 2.00 * (0.00) 2.00 £ (0.00)
VASP (in cm) 6.79 * (1.318) 4.08 * (1.412) 1.50 + (1.383) 658

2P values are reported using paired t test for ODI.
PRM-ANOVA test used for VAS and PALM.

ODI = Oswestery Disability Index; VAS = visual analog scale; PALM = Palpation Meter.

TABLE 4. Between-Group Analysis

Experimental Control p
Mean + SD  Mean +# SD value

Pre-ODI (in %) 35+ (8) 377 +(7.321) .670
Post 4 Weeks

ODI? (in %) 725+ (2.690) 14.5+ (4.943) .01
Pre-PALMP

(in degrees) 425+ (0.608) 4.33 + (0.565) .625
Immediate

PALMP (in 2.00 + (0.00)

degrees) 2.00 +(0.00) ---

Post 4 Weeks

PALMP (in

degrees) 2.00 + (0.00) 2.00 * (0.00)

Pre-VASP (incm) 6.79 + (1.587) 6.79 + (1.318) 1.000
Immediate VASP

(in cm) 433+ (1274) 4.08 £ (1.412) 523
Post 4 Weeks
VASP (in cm) 117+ (1.239) 150 + (1.383) .384

2P values are reported using independent t test for
ODl.

PRM-ANOVA test used for VAS and PALM.

ODI = Oswestery Disability Index; VAS = visual analog
scale; PALM = Palpation Meter.

DISCUSSION

The study aimed to investigate the ef-
fect of gluteus maximus activation on
subjects with anteriorly rotated sacroiliac
joint dysfunction. Homogenous similarity
recorded at baseline for gender, chronicity,
and dominance.

ODI scores showed clinically significant
change from 35% to 7.25% at four weeks
following gluteus maximus activation
exercises in experimental group, which
is beyond the minimal clinically signifi-
cant difference of 15%.09) A previous study
on sacroiliac joint dysfunction showed a
change in modified ODI from 38% using
MET, joint mobilization, ultrasound, and
corrective exercises for four weeks. The rea-
son for higher improvement could be due
to additive effect of joint mobilization, ul-
trasound, MET, and corrective exercises.(15

ODI scores showed clinically significant
improvement from 37.7% to 14.5% at four
weeks following flexion bias exercises in
the control group. A literature stated that
self- correction exercises, such as a knee to
chest and sitting leaning forward, helps to
prevent the recurrence of sacroiliac joint
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dysfunction, thus improving the functional
status of the patient.(?) In the current study,
the possible mechanism could be activa-
tion of abdominal muscles which main-
tained the sacroiliac integrity by restoring
its self-bracing mechanism.®

ODI scores showed the disability index
in experimental group of 7.25% compared
to the control group which revealed 14.5%
following four weeks of intervention which
is clinically insignificant and thereby no
difference in between groups. Studies
have shown 15.5% as the minimal clinically
significant difference for between-group
analysis for ODI outcome measure.(® The
current study is in line with the previous
study which showed no significant dif-
ference in ODI using joint mobilization
and stabilization exercises following four
weeks.(? On the contrary to the current
study, a previous study showed a change
in modified ODI by 10.42% using MET, joint
mobilization, and corrective exercises. The
possible reason for the difference could be
activation of both abdominals and gluteus
mMaximus. However, the current study tar-
geted gluteus maximus activation alone.(22)

The immediate effect of MET on VAS
scores showed a clinically significant
change from 6.79 cm to 4.33 cm in glu-
teus maximus activation group and 6.79
cm to 4.08 cm in flexion bias exercises
group. Studies have shown 2 cm as a
minimal clinically significant change in
the within-group analysis for VAS outcome
measure.(® The amount of improvement
was seen following the previous study on
sacroiliac joint dysfunction with a reduc-
tion in VAS scores by 2.20 cm using MET
and joint mobilization.(23) Both the groups
have improved from baseline to post-inter-
vention and it is not statistically significant
between groups.

In the present study, the reason for the
reduction in VAS scores could be due to
MET, in which small amplitude oscillatory
and distraction movements stimulate the
mechanoreceptors that inhibit the trans-
Mission of nociceptive stimuli at the spinal
cord and brainstem levels. Isometric con-
traction to hip extensors was given, thus re-
lieving the strain of the involved ligaments,
relieving the tension of the nerve roots
and anterior joint capsule of the sacroiliac
joint. Correction of the mal-positioned
pelvis reduces the pain by restoring the
self-bracing position of sacroiliac joint and
thus increases the range of motion of the
joint during load transfer activities.(23)

Following four weeks of gluteus maximus
activation, there was a reduction in VAS
from 4.33 cm to 1.17 cm which is beyond
clinically significant difference of 2cm. It is
similar to the previous study by Mathew et
al.(® on sacroiliac joint dysfunction which
showed improvement in VAS scores by
2.9 cm using corrective exercises which
included activation of abdominals and
gluteus maximus muscles for four weeks.

Following four weeks of flexion bias exer-
cise intervention, there was a reduction in
VAS scores from 4.08 cm to 1.50 cm which
is beyond a clinically significant difference
of 2cm. The study by Mathew et al. showed
improvement in VAS scores by 2.93 cm us-
ing ultrasound, MET, and corrective exer-
cises. The plausible reason for differences
could be the additional use of ultrasound
along with MET.(5)

VAS scores of between-group analysis
demonstrated statistical improvement in
experimental group (1.17 cm) compared
to control group (1.50 cm). The minimal
clinically significant change in VAS scores
in between group is reported to be 2.5
points; hence, the change was not clinically
significant. This finding is consistent with
another study that found similar results
using joint mobilization and stabilization
exercises in patients with sacroiliac joint
dysfunction.(1?)

PALM scores of within-group analysis of
experimental group showed significant
improvement from 4.25° to 2.00° and in
control group from 4.33° to 2.00° which is
beyond the clinically significant change
of 2°-3°. To the best of our knowledge, the
current study isfirst to use PALM device to
Measure pelvic angles for the subjects with
anterior rotated sacroiliac joint dysfunc-
tion. The possible reason for pelvic angle
correction could be because of isometric
contraction given to hip extensors for five
repetitions for about 5-10 sec hold.

The other mechanism for the change
in pelvic tilt was because of MET which
restores the self-bracing position of the
pelvis by moving the PSIS posteriorly, cau-
dally, and medially on the sacrum, which
corrects the form closure of the sacroiliac
jointthus achieving the neutral position of
the pelvis.(20)

PALM scores were maintained at the end
of four weeks to 2° in both experimental as
well as the control group. The possible rea-
son for the improvement in both the groups
could be due to the activation of the gluteus
Mmaximus and abdominals, respectively,
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forming the force closure of the pelvis, thus
Maintaining the self-bracing position dur-
ing weight-bearing activities.(23)

CONCLUSION

A four-week gluteus maximus activa-
tion exercise and flexion bias exercise
programme, along with MET technique, in
subjects with anteriorly rotated sacroiliac
joint dysfunction showed improvementsin
physical function, which was assessed using
Oswestry Disability Index. There was reduc-
tion in pain and normalization of pelvic tilt
angle which was maintained at the end of
the four-week programme in both groups.

Immediate improvements were seen in
pain scores and pelvic tilt angles in both
groups post-correction of anteriorly ro-
tated sacroiliac joint dysfunction by MET.

This study should be viewed in the
light of several [imitations. The home pro-
gramme was unsupervised for five days a
week for four weeks. Assessor blinding for
taking outcome measures was not done.
The age group and chronicity of subjects
varies in experimental and control groups.

Future research should be undertaken
on the long-term effect of gluteus maxi-
Mus activation exercises on subjects who
have anteriorly rotated SIIJD and investi-
gate the incidence of relapse post-gluteus
Maximus activation exercises. The inclu-
sion of EMG activity of gluteus maximus as
an outcome measure on gluteus maximus
activation for anteriorly rotated sacroiliac
joint dysfunction can be used to investi-
gate the proper firing of the muscle during
weight-bearing activities.
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