
ABSTRACT

Study design: Case series

Background and purpose: The literature has emphasized the use of exercise as an intervention for indi-
viduals with lumbopelvic pain. However, there is limited information to guide clinicians in exercise selec-
tion for those with sacroiliac (SI) joint dysfunction. Altered function of the gluteus maximus has been 
found in those with SI joint dysfunction. The objective of this case series was to assess the effectiveness of 
an exercise program directed at increasing gluteus maximus strength in those with clinical tests positive 
for SI joint dysfunction. 

Case descriptions: The eight subjects in this series presented with lumbopelvic pain and clinical evidence 
of SI joint dysfunction. Each subject underwent 10 treatments over five weeks consisting of five exercises 
directed at strengthening the gluteus maximus. Radiological assessment and clinical examination were 
performed to rule out potential concurrent pathologies. Visual analog pain scale, the Oswestry Disability 
Index, and strength assessed via hand held dynamometry were measured pre- and post-intervention.

Outcomes: A significant (p<0.001) weakness in gluteus maximus was noted when comparing the unin-
volved and involved sides pre-intervention. After completing the strengthening exercise program over 10 
visits, statistically significant (p<0.002) increases in gluteus maximus strength and function were found, 
as well as a decrease in pain. All subjects were discharged from physical therapy and able to return to their 
normal daily activities. 

Discussion: The results of this case series support the use of gluteus maximus strengthening exercises in 
those with persistent lumbopelvic pain and clinical tests positive for SI joint dysfunction.
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BACKGROUND AND PURPOSE
Despite sacroiliac joint (SI) dysfunction being a well-
documented clinical entity that can result in pain 
and loss of function,1 there is little research avail-
able to direct treatment interventions. This includes 
specific exercise selection. Previous authors have 
suggested that altered gluteus maximus muscle func-
tion can be associated with SI joint dysfunction.2-7 
However, the effectiveness of an exercise program 
directed at increasing gluteus maximus strength in 
those with clinical tests positive for SI joint dysfunc-
tion has not been studied.

The SI joint provides the link for ground reaction 
forces between the lower extremities and trunk 
during weight-bearing activities.4 Proper activation 
of abdominal, leg, and back musculature allow for 
normal load transmission across the lumbopelvic 
region.8,9 Specifically, a relationship between the 
gluteus maximus and SI joint has been studied.2,3 
Anatomical studies suggest the gluteus maximus 
can contribute to stabilizing the SI joint with muscle 
fibers being perpendicular to the joint surfaces.5,6 
Additionally, activation of the gluteus maximus was 
found to increase compressive force across the SI 
joint.5,6 Clinical studies have shown individuals with 
SI joint dysfunction demonstrate abnormal gluteus 
maximus recruitment during weight bearing activi-
ties.4 Therefore it is hypothesized that weakness of 
the gluteus maximus can be related to abnormal 
loading of the SI joint and be a cause of the impair-
ments associate with SI joint dysfunction.3 

There is evidence to suggest that exercises directed 
at improving gluteus maximus function should be 
included as an intervention in those with SI joint 
dysfunction. The aim of this study was to report the 
outcome of eight subjects with lumbopelvic pain 

and clinical tests positive for SI joint dysfunction 
who participated in an exercise program directed 
at increasing gluteus maximus strength. This work 
received approval from the Institutional Review 
Board of Santa Casa Hospital, São Paulo-SP, Brazil 
and all participants gave informed, written consent 
prior to participation.

CASE DESCRIPTION
The eight subjects were evaluated at baseline and 
after 10 treatment sessions. The mean age of the sub-
jects was 33 years (range, 18-43 years), 4 females and 4 
males, 6 were considered sedentary and 2 were active, 
with average pain duration of 13 months (range, 5-24 
months). (Table 1) All subjects were recruited at Santa 
Casa Hospital. Evaluation consisted of an assessment 
of trunk and hip range of motion, visual analog scale 
[VAS] pain assessment10 and self-reported level of func-
tion using the Oswestry Disability Index.11,12 Gluteus 
maximus strength was measured with a hand-held 
dynamometer.13 Slump Test,14 Laseque straight-leg 
maneuver,15 Piriformis Test (buttock or sciatic pain 
during hip medial rotation), Grava Test (pain during 
hip adduction and abdominal contraction in a prone 
position),16 flexion-abduction and external rotation 
test (FABER),17 and the Scour Test,18 were performed 
to rule out concurrent sources of symptoms. 

Four clinical tests were used to assess for SI dysfunc-
tion, as described by McGrath et al.19 These tests 
included the SI compression, SI distraction, Squish, 
and Gaenslen.19 Subjects were considered to have SI 
dysfunction when at least three out of four of these 
tests were positive with pain provocation.19 The results 
of these tests are provided in Table 2. Only subjects 
with clinical evidence of SI dysfunction were included 
in the study. Moreover, all subjects included in this 

Table 1. Results of pain and functional scales at baseline and 
re-evaluation.

Subjects Age (year) Gender Relevant History Symptom duration

1 18 Female Sedentary / Student 5 months
2 32 Male Recreational soccer player 1 year
3 27 Male Run 3 times per week 1 year
4 40 Female Sedentary / Teacher 2 years
5 38 Female Sedentary 6 months
6 41 Female Sedentary 1 year
7 43 Male Sedentary / Driver 10 months
8 26 Male Sedentary 2 years
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approximately 30 minutes. In the first five ses-
sions, subjects performed the following exercises to 
strengthen the gluteus maximus: bilateral bridge, 
unilateral bridge, and non-weight-bearing hip exten-
sion in prone with the knee flexed at 90 degrees. In 
the next five sessions, abduction and external rota-
tion in a quadruped (“fire hydrant” exercise) and 
weight-bearing hip extension (known as “deadlift” 
exercise) (Figure 1) were added. This exercise pro-
gram was developed and based on previous electro-
myography studies.20,21 Each exercise was performed 
for 10 repetitions. Elastic resistance was added to 
the fire hydrant, hip extension in prone and dead-
lift exercises to allow each subject to perform at a 
10-repetition maximum. The resistance for each 

study had unilateral lumbopelvic pain in the SI region 
for at least 12 weeks (chronic) and had no previous 
physical therapy treatment. Subjects with clinical and 
imaging evidence of any spinal or pelvic co-morbidity 
potentially responsible for pain radiating through the 
sacroiliac region, signs of lower limb length discrep-
ancy, or with cognitive deficiency were excluded. 

It is important to highlight that none of the subjects 
had SI joint degeneration, as evaluated by antero-
posterior pelvic X-rays. 

Exercise Protocol for Gluteus Maximus Strength
The subjects attended physical therapy two times 
per week for a total of 10 visits. Each visit lasted 

Table 2. Results of clinical tests.
Tests Subjects 1 2 3 4 5 6 7 8

Slump - - - - - - - - -
Lasegue - - - - - - - - -
Piriformis - - - - - - - - -
Grava - - - - - - - - -
FABER - - - - - - - - -
Scour - - - - - - - - -
Compression + + + + + + + +
Distraction + + + + + + + + -
Squish + + + + + + + + +
Gaenslen - + - - + - - - +
Abbreviation: + (positive test), - (negative test); FABER= Flexion, abduction, external rotation test 

Figure 1. Exercises of the gluteus maximus strengthening program. A) Bilateral bridge, B) Unilateral bridge, C) Hip abduction 
in quadruped, D) Hip extension in prone (with knee fl exed), E) Dead lift.
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effort was used. A pilot study was performed to 
assess reliability of this strength assessment. Eight 
healthy volunteers (four men and four women) were 
tested according to the protocol described above. 
The results of measuring muscle strength indicated 
good reliability, with intraclass correlation coeffi-
cients (ICCs 2,1) of 0.86.11,16

A comparison between the pre- and post-interven-
tion was performed using the paired t-test with p 
values set at 0.05. The software Statistical Package 
for Social Sciences (SPSS), version 19.0 was used for 
these analyses.

OUTCOMES
The results of the strength assessments are provided 
in Table 3. Significant (p<0.001) gluteus maximus 
weakness was noted when comparing the uninvolved 
to involved sides. After completing the 5-week exer-
cise program, a significant (p=0.002) increase in 
gluteus maximus strength on the involved side was 
found, ranging from 17%-29% (Table 3). No changes 
were observed on the uninvolved side in the pre- 
versus post-treatment analyses. Additionally, a sig-
nificant (p<0.001) decrease in pain as noted on 
the VAS and a significant (p<0.001) increase self-
reported function as noted with by the Oswestry 
(Table 4) were also identified when comparing pre- 
and post-intervention values. All subjects were dis-
charged from physical therapy and able to return to 
their normal daily activities. 

DISCUSSION
The results of this case-series indicate that subjects 
with persistent pain in the lumbopelvic region and 

subject was adjusted weekly as needed. The exer-
cise program was performed under direct supervi-
sion only during the physical therapy sessions.

Measuring Muscle Strength 
The strength of the gluteus maximus was evaluated 
by measuring the maximum isometric voluntary 
contraction using a hand-held dynamometer (Lafay-
ette Instrument Co, Lafayette, IN). Strength testing 
was performed with the subject in a prone position, 
the knee flexed to 90 degrees, and hip in slight lat-
eral rotation. The dynamometer was positioned on 
the distal third of the posterior aspect of the femur 
and stabilized with an inelastic band secured to the 
treatment table prevent lower extremity movement 
(Figure 2). During strength testing, two submaximal 
trials were used to familiarize the subjects with the 
testing procedure.22,23 This was followed by three tri-
als of maximum isometric effort. For data analysis, 
the average value of the three trials of maximum 

Figure 2. Position for gluteus maximus strength assessment. 

Table 3. Strength of gluteus maximus muscle in the involved and 
uninvolved side at baseline and re-evaluation (5-week post-treatment 
evaluation).

Re-evaluation (kg) Change (%)**
Subjects Uninvolved Involved Involved Involved

1 19.6 15.5 19.2 23.9
2 24.8 20.2 24.9 23.3
3 22.9 19.7 24.6 24.9
4 14.7 12.1 15.4 27.3
5 16.9 13.9 17.3 24.5
6 15.4 13.1 17.0 29.8
7 23.9 20.5 25.1 22.4
8 26.3 22.3 26.1 17.0

Baseline (kg)*

* Statistically different between groups (p<.001)
** Statistically different post-treatment in the involved side (p=.002)
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stabilized the SI joint, subjects in this study had a 
significant decrease in pain and improvement in 
function. 

Previous research has shown that exercises are effec-
tive in altering pain and functional disability in sub-
ject with segmental lumbar instability and altered 
motor recruitment patterns.25 It has been hypothe-
sized that delayed onset of the gluteus maximus may 
alter the compressive force on the SI joint and hin-
der mechanisms required for load transfer. Delayed 
onset of the gluteus maximus contraction has been 
identified in those with SI joint pain.4 Therefore it 
would seem appropriate that exercises should be 
directed at improving the gluteus maximus timing 
and function. While it is not known whether the glu-
teus maximus activation patterns were normalized, 
the subjects demonstrated an increase in strength 
and improved function.

In the treatment of those with low back pain, evi-
dence supports the use of the joint mobilization and 
exercise.26 Identifying SI dysfunction can be difficult 
in subjects with low back pain. Furthermore, diag-
nosing the exact cause of SI joint pain is controver-
sial. However, research suggests that SI dysfunction 
is present when three out of four tests (SI compres-
sion, SI distraction, squish, and Gaenslen) were posi-
tive.19 The results of the current case-series suggest 
that in those with lumbopelvic pain and clinical tests 
positive for SI joint dysfunction, exercise directed 
at strengthening the gluteus maximus should be 
included in the overall exercise program. When ana-
lyzing the strength assessment data of the subjects 
considered “active” (patients 2 and 3), there were no 
significant differences when compared to the sed-
entary subjects (others), which indicates a possible 
beneficial effect for both populations.

One of the limitations of this study was the small 
sample size, as is typical with case series research. 
However, even with only eight subjects significant 
differences in strength, VAS, and function were 
found. Considering the minimal clinically impor-
tant differences (MCID) used to measure pain and 
function,27 all subjects presented clinically signifi-
cant changes (Table 4): at least a reduction of two 
points on VAS scale,27 and a difference of six points 
on the Oswestry Disability Index questionnaire.28,29 

clinical tests positive for SI joint dysfunction dem-
onstrated gluteus maximus weakness when compar-
ing the involved and uninvolved sides. Following a 
five-week strengthening program directed at the glu-
teus maximus, subjects demonstrated a significant 
increase in function, decrease in pain, and increase 
in strength. These results support the inclusion of 
gluteus maximus strengthening exercises in those 
with persistent pain in the lumbopelvic region and 
clinical tests positive for SI joint dysfunction.

An exercise program is commonly included for 
those with SI pain. The rationale for strengthening 
exercises has included stabilization of the SI joint 
through dynamic muscle activity.24 The joint sur-
faces of the SI joint are flat and oriented in a vertical 
plane. While this alignment may be ideal for load 
transfer, the SI joint may be vulnerable to injury 
provoked by vertical shear forces.4 Additionally, the 
viscoelastic properties of the ligaments surrounding 
the SI joint may show a tendency to creep under 
prolonged loading. These studies suggest that the 
musculature and fascia of the lumbopelvic complex 
are required to stabilize the SI joint.2,5-7 Anatomi-
cal and biomechanical studies have supported the 
hypothesis that the gluteus maximus may gener-
ate compressive forces at the SI joint and assist in 
load transfer between the lower limb and trunk.2,5-7 
While it is controversial whether SI joint symptoms 
are a results of SI joint instability, the results of the 
current case series support the inclusion of gluteus 
maximus strengthening exercises to improve patient 
outcomes in those with SI joint dysfunction. While it 
is unknown if these exercises actually functionally 

Table 4. Results of pain and functional scales at baseline 
and re-evaluation.

Subjects
Before After Before After

1 10 1 80 14
2 9 1 82 28
3 8 2 76 16
4 10 0 96 0
5 8 3 78 32
6 8 2 72 26
7 7 0 84 0
8 10 1 90 16

VAS* Oswestry*

VAS= Visual analogue scale, 0-10 cm where 0 means "no pain"and 10 means 
"worst imaginable pain during last week", Oswestry (0-100 points, higher score 
represents more incapacity                                                            * Statistically 
different between groups for the VAS and Oswestry (p<.001)
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Further research is needed using a longer follow-up 
period, larger sample size and include a multi-modal 
intervention program with mobilization and a com-
prehensive exercise program that includes gluteus 
maximus strengthening.

CONCLUSIONS 
The results of this case series of eight subjects with 
clinical tests positive for SI joint dysfunction with 
gluteus maximus weakness demonstrated improve-
ments in function, pain, and strength after complet-
ing a strengthening program. These results support 
the inclusion of gluteus maximus strengthening 
exercises in those with persistent lumbopelvic pain 
and clinical tests positive for SI joint dysfunction. 
Further research is needed to determine the short- 
and long-term effectiveness of this approach in the 
overall management of subjects with SI dysfunction. 
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