
Background: The sacroiliac joint dysfunction (SIJD) has been found to be the primary culprit 
for lower back pain (LBP), but it is still overlooked and treated as LBP. There are no guidelines or 
appropriate therapeutic protocols for SIJD. Thus, there is a need for an effective treatment strategy 
for SIJD.

Objective: To compare exercise therapy (ET), manipulation therapy (MT), and a combination of 
the 2 (EMT) in terms of their effectiveness in treating SIJD.

Study Design: A comparative, prospective, single-blind randomized controlled trial .

Setting: Sports Medicine Department of Rasoul Akram Hospital.

Methods: A total of 51 patients with lower back or buttock pain resulting from SIJD were 
randomly assigned to 1 of 3 study groups: ET, MT, or EMT. The ET group received posterior 
innominate self-mobilization, sacroiliac joint stretching, and spinal stabilization exercises. The MT 
group underwent posterior innominate mobilization and SIJ manipulation. Lastly, the EMT group 
received manipulation maneuvers followed by exercise therapy. Pain and disability were assessed 
at 6, 12, and 24 weeks after the interventions.

Results: All 3 groups demonstrated significant improvement in pain and disability scores compared 
to the baseline (P < 0.05). The difference among these therapeutic protocols was found to be a 
function of time. At week 6, MT showed notable results, but at week 12, the effect of ET was 
remarkable. Finally, at week 24, no significant difference was observed among the study groups.

Limitations: A major limitation of the present study is lack of a control group receiving a type 
of intervention other than the experimental protocols. Another limitation is the short duration of 
follow-ups.

Conclusions: Exercise and manipulation therapy appear to be effective in reducing pain and 
disability in patients with SIJD. However, the combination of these 2 therapies does not seem to 
bring about significantly better therapeutic results than either approach implemented separately.
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additionally cause groin and thigh pain. Tenderness 
in the SIJ upon palpation is a reliable sign that the SIJ 
is the source of pain (6). SIJ functionality is affected 
by different pathological changes, the commonest 
of which seem to be related to biomechanical 
inefficiencies (7).

Sacroiliac joint dysfunction (SIJD) is pain in the 
lower back caused by alteration in the normal 
joint motion ascribable to hypomobility or 

hypermobility (1). SIJD has been found to be the 
primary cause of lower back pain (LBP) in 15 to 40% of 
patients (2-6). Pain in the sacroiliac joint (SIJ) region can 
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	 •	 Patrick’s Test
	 •	 Gillet Test
	 •	 Yeoman’s Test
	 •	 Thigh Trust Test and other sacroiliac tests.

The participants were excluded if they had intensi-
fied pain, were involved in other treatments for pain 
relief, and discontinued the intervention protocol for 
any reason.

The 56 eligible patients were divided  into 3 
groups. The written informed consent of all the pa-
tients was obtained prior to inclusion in the study. The 
computer-generated randomization was applied by a 
staff member blind to the study. Of the total number 
of eligible patients, 19 were allocated to the “exercise 
therapy” (ET) group, 18 to the “manipulation therapy” 
(MT) group, and 19 to the “exercise plus manipulation 
therapy” (EMT) group. All the patients were requested 
not to receive other treatments for 24 weeks.

Study Protocol
The patients in the ET group were instructed by a 

sports medicine specialist how to perform the exercises 
at home on a daily basis. They were also asked to visit 
the hospital once a week until week 12 for supervised 
exercises. After that, they did not perform exercises 
until week 24. The exercises were posterior innomi-
nate self-mobilization, sacroiliac joint stretching, and 
spinal stabilization. A brief description of each exercise 
follows. 

1) Self-mobilization Exercises
Posterior innominate self-mobilization was done 

in a supine position. The patient grasped behind the 
flexed knee and gently moved it toward the trunk. This 
exercise rocked the innominate in a posterior direction.

2) Sacroiliac Joint Stretches
These exercises were performed in both right side-

lying and left side-lying positions. The patient was in 
the side-lying position, with the upper hip being flexed 
70 to 80 degrees and the knee flexed about 90 degrees. 
The patient’s trunk was then rotated toward the upper 
side as far as was comfortable. The patient was instruct-
ed to lift the top leg into hip abduction and internal 
rotation and resist the researcher or the partner for 5 
seconds. The patient was instructed to breathe and ex-
hale as the trainer gently over-pressured the trunk rota-
tion. The patient was then instructed to relax the hip 
and leg and allow the leg to drop toward the floor. As 
the patient relaxed, a gentle overpressure was applied 

Standard physical therapy interventions can be 
employed to correct the underlying pathology and to 
alleviate the symptoms in SIJD. Such interventions in-
clude repetitive exercises, manual joint mobilization, 
manipulation, sacroiliac belts, massage, patient edu-
cation, aerobic conditioning, and electrotherapeutic 
modalities (6,8-9).

Although exercise therapy is provided as a valu-
able method in LBP treatment (10-14), few studies 
have been concerned with the efficacy of this option 
in SIJD. Moreover, manipulation has some therapeutic 
effects such as stretching of the soft tissues around the 
joint, improving range of motion, reducing edema and 
muscle spasm, correcting joint defects, and controlling 
pain (15,16).

In spite of the high prevalence of SIJD, there are no 
guidelines or appropriate therapeutic protocols for this 
syndrome. Physicians usually refer to it as LBP only. In-
deed, SIJD is still overlooked as a potential contributor 
to LBP. Furthermore, only a few studies have sought to 
compare the effectiveness of different therapeutic mo-
dalities (6,17). This motivated us to evaluate supportive 
care by comparing the effects of exercise therapy and 
manipulation on pain intensity and disability in patients 
with SIJD in Iran. Moreover, this trial aimed to provide 
a more detailed insight into the short- and long-term 
effects of the 3 treatment choices under investigation 
on the clinical features of SIJD.

Methods

This study was conducted as a single-blind random-
ized controlled trial (i.e., where the data analyzer was 
blind to the study) with 6-, 12-, and 24-week follow-ups 
in the Sports Medicine Department of Rasoul Akram 
Hospital in Tehran during the period spanning De-
cember 2013 to February 2016. Patients with LBP were 
recruited from musculoskeletal clinics of Rasoul Akram 
Hospital. The patients who met the following criteria 
were included in the study: LBP or buttock pain last-
ing for at least 3 months, age over 20 years, no history 
of spine and hip surgery in the year prior to the study, 
no pregnancy, no osteoporosis (T-score < 2.5 in bone 
densitometry) or bone fractures, no pain radiating 
below the knees, not receiving physical therapy in the 
lower back and buttocks over the preceding 3 months, 
non-injection of corticosteroids or anesthetics in the SIJ 
during the previous month, absence of sacroileitis or 
sacroiliac infection, and testing positive in at least 3 of 
the following: 
	 •	 Gaenslen’s Test
	 •	 Standing Forward Bending Test
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to the foot as the patient was allow-
ing the hip and leg to drop further 
to the floor. This exercise was done 
5 times a day with 2 minutes of rest 
between the sequences.

3) Spinal Stabilization Exercises
These exercises were in four 

phases. Each new phase began every 
three weeks. 
Phase 1
- Supine abdominal draw-in
- Abdominal draw-in, with one knee 

drawn to the chest
- Abdominal draw-in, with the heels 

sliding backward one after the 
other

- Abdominal draw-in, with both 
knees drawn to the chest

- Supine twist
- Prone bridging on elbows
- Side bridging on elbows
- Prone cobra
- Quadruped opposite arm-leg lift
Phase 2
- Abdominal draw-in with feet on 

the medicine ball plus abdomi-
nal draw-in with feet on the ball 
and added movement

- Prone bridging on elbows with 
single-leg hip extension

- Quadruped opposite arm-leg lifts, 
with cuff or dumbbell weights

Phase 3
- Prone bridging, with the feet on 

the ball
- Side bridging with single-leg hip 

abduction
- Quadruped opposite arm-leg lifts 

on “half foam rollers”
- Twisting while seated on medicine 

ball
Phase 4

The exercises in Phase 4 were 
performed dynamically, meaning 
that the therapist threw a soccer 
ball-size medicine ball to the pa-
tient who was trying to stay in the 
position pertinent to the exercises in 
Phase 3.

It should be noted here that each exercise was to be repeated 10 
times a day.

In the MT group, 2 manual maneuvers of posterior innominate rota-
tion were implemented: i.e., posterior innominate mobilization and SIJ 
manipulation as shown in Figs. 1 and 2,, respectively. It is to be noted that 
the former is low-velocity and low-amplitude, while the latter is high-
velocity and low-amplitude. The maneuvers were performed in the first 

Fig. 1. Posterior innominate mobilization.

Fig. 2. SIJ manipulation.
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session by the sports medicine specialist with 8 years of 
experience in manipulation. Immediately afterward, 
the Standing Forward Bending Test (18) and Gillet 
Test (19) were administered, with the negative results 
indicating the effectiveness of the manipulation for 
rotating innominate posteriorly. In the case of positive 
results, both maneuvers were repeated immediately, 
and then the aforementioned tests were administered 
again. If the test results were still positive, the respec-
tive patients were excluded. The patients testing nega-
tive were asked to refer back to the therapist at the 
designated follow-up times.

In the EMT group, first the manipulation maneu-
vers depicted in Figs. 1 and 2 were performed. If these 
maneuvers proved effective, the exercises for the ET 
group were taught to the patients, who were asked to 
do the prescribed exercises at home on a daily basis. 
They were additionally requested to visit the hospital 
once a week until week 12 to receive supervised exer-
cises. Following this period, they were asked to only 
perform unsupervised home-based exercises until week 
24.

Outcome Measures
The outcomes were pain and functionality. These 

were evaluated both subjectively and objectively be-
fore the treatment and at 6, 12, and 24 weeks. Sub-
jectively, pain was evaluated using the Visual Analog 
Scale (VAS), and functionality was assessed using the 
Oswestry Disability Index (ODI) and the Roland-Morris 
Back Pain Questionnaire. The reliability and validity of 
the Persian version of the functionality questionnaires 
has been confirmed in the literature (20). Functionality 
was also objectively evaluated via the “timed up and 
go” and “self-paced walk” tests (21).

Statistical Analysis
Data analysis was performed using SPSS 23 (IBM 

Corporation, NY, USA, 2015). The normality of the dis-
tribution of the continuous variables was determined 
using the Shapiro-Wilk test. The data pertinent to these 
variables are shown as either mean ± SD or median, as 
appropriate. The categorical variables were analyzed 
using the chi-squared test. Pretreatment differences 
among the 3 groups were determined using ANOVA. 
Repeated-measures analysis was used for evaluating 
the time effect in the follow-ups. To determine the 
treatment effect, the data were analyzed using either a 
random effects mixed model or a generalized estimat-
ing equations model, as appropriate. The Tukey’s test 

was used for pairwise comparisons of the study groups.
To assess the intra-tester reliability of objective 

tests, 10 healthy subjects had repeated measurements 
7 days apart in a pilot study. The test-retest reliability 
of the “timed up and go” and “self-paced walk” tests 
was assessed using interclass correlation coefficients 
(ICC) at the 95% confidence level. The ICCs between 
the first and second measurements were 0.90 and 0.95 
for “timed up and go” and “self-paced walk” tests, 
respectively.

For all tests, statistical significance was set at an α 
level of < 0.05 (2-tailed).

Results

Of the 56 patients who met the inclusion criteria, 
51 patients were subjected to the final assessment, 
equaling a dropout of about 9%. More particularly, 2 
patients in the ET group were excluded because of their 
irregular visits and failure to do home-based exercises 
at weeks 12 and 24. In addition, 1 patient in the MT 
group refused to complete the study protocol due to 
the disappearance of pain. Finally, 2 patients in the EMT 
group preferred to try other treatments since there was 
no improvement in their pain. Therefore, ultimately 17 
patients remained in each group for analysis (Fig. 3).

Of the 51 patients being analyzed, 12 (23.5%) were 
men and 39 (57.6%) women. Gender distribution was 
not significantly different from 1 group to another (P 
= 0.28).

The mean age of the patients was 46.8 years (rang-
ing 23-60 years). There was no statistically significant 
difference in age distribution among the 3 groups (P 
= 0.22).

The mean weight of the participants ranged from 
51 to 98 kg. No significant differences were noted in 
weight distribution between the study groups (P = 
0.84).

Following the classification developed by the 
American College of Sports Medicine, a moderate phys-
ical activity of less than 90 minutes per week was deter-
mined as an activity factor of less than 1.5 (22). Sixty-
two percent of the patients had this rating. In terms of 
physical activity, the statistical difference among the 3 
groups did not reach significance (P = 0.76).

Table 1 presents the time effect of the 3 interven-
tional methods. For all groups, the subjective measures 
showed significant improvement in each follow-up 
compared to the baseline (P < 0.001). However, the ob-
jective measures revealed dramatic improvement only 
until week 12.
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Fig. 3. The consort flowchart of  the study.

Table 2 compares the study groups in terms of the 
outcome parameters measured at 4 points in time. As 
the table shows, except for the ODI, there was no sta-
tistically significant difference among the 3 methods at 
baseline. At week 6, MT showed a higher score than the 
other two methods, and at week 12, ET yielded better 
results. However, at week 24, there was no significant 
difference among the 3 methods.

The Tukey’s Pairwise Analysis Results

ET vs. MT
All the outcomes in the MT group were better than 

in the ET group at week 6. However, at weeks 12 and 
24, ET was as effective as MT in two of the parameters 
(i.e., the objective functional tests) (P < 0.001) and more 
effective in terms of the other parameters (P = 0.024).
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Table 1. The time effect of  the 3 interventional methods as demonstrated by the outcome measures of  the study.

Baseline Week 6 Week 12 Week 24 Treatment effect

Pain (VAS)
     ET
    MT
    EMT

5.52
4

4.7

3.64
0.64
2.35

0.35
2.47
0.47

2.23
2.82
2.64

< 0.001

ODI
    ET
    MT
    EMT

28.52
23.58
28.52

23.52
11.94
18.47

11.17
20.17
12.17

19.64
22.17
22.11

< 0.001

Roland-Morris
    ET
    MT
    EMT

9.52
6.64

10.12

7.41
1.47
4.17

1.35
5.35
1.64

3.58
6.05
4.41

< 0.001

Timed up and go
    ET
    MT
    EMT

12.58
11.7

11.88

12.11
10

10.7

10.35
11.05
9.58

11.76
11.52
11.7

0.087

Self-paced walk
    ET
    MT
    EMT

25.17
24

26.29

24.35
21.94
24.58

22
23.17
23.11

24.05
23.41
23.35

0.139

Table 2. A comparison of  the study groups in terms of  the 
outcome parameters measured at 4 points in time.

Variable ET MT EMT P value

Pain (VAS)
    Baseline 
    Week 6
    Week 12
    Week 24

5.52
3.64
0.35
2.23

4.00
0.64
2.47
2.82

4.70
2.35
0.47
2.64

0.064
< 0.001
< 0.001
0.037

ODI
    Baseline 
    Week 6
    Week 12
    Week 24

28.52
23.52
11.17
19.64

23.58
11.94
20.17
22.17

28.52
18.47
12.17
22.11

0.006
< 0.001
< 0.001
0.075

Roland-Morris
    Baseline 
    Week 6
    Week 12
    Week 24

9.52
7.41
1.35
3.58

6.64
1.47
5.35
6.05

10.12
4.17
1.64
4.41

0.063
< 0.001
< 0.001
0.066

Timed upand go
    Baseline 
    Week 6
    Week 12

12.58
12.11
10.35

11.70
10.00
11.05

11.88
10.70
9.58

0.451
< 0.001
0.053

    Week 24 11.76 11.52 11.00 0.544

Self-paced walk 
    Baseline 
    Week 6
    Week 12
    Week 24

25.17
24.35
22.00
24.05

24.00
21.94
23.17
23.41

26.29
24.58
23.11
23.35

0.114
0.010
0.395
0.164

ET vs. EMT
No significant difference was observed between 

the ET and EMT groups in all measures at weeks 12 and 
24 (P > 0.05). However, at week 6, EMT proved more 
efficient than ET in subjective tests, VAS, and the objec-
tive test of “timed up and go” (P = 0.032).  

MT vs. EMT
Adding exercise therapy to manipulation did not 

reduce the intensity of pain (P = 0.123). However, the 
EMT group produced better results than the MT group 
in terms of Roland-Morris score at weeks 4 and 12 (P = 
0.024), ODI at weeks 4 and 24 (P = 0.023), and function-
ality objective tests at weeks 12 and 24 (P < 0.001).

Discussion

To the best of our knowledge, this work is one of 
the first studies comparing different therapeutic mo-
dalities for SIJD in Iran. The results showed that all the 
3 methods (i.e., ET, MT, and EMT) can reduce pain and 
disability compared to the baseline. It is noteworthy 
that this positive effect persisted for 24 weeks in the 
subjective tests and for 12 weeks in the objective tests 
although the results from the objective tests are more 
valid to the researchers. A possible explanation for the 
more enduring results of the subjective tests is that a 
rewarding experience with the tests made the patients 
answer the questions favorably.
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At week 6, MT yielded better results than ET in 
terms of pain relief, showing the quicker positive ef-
fect of the former. This could be due to its analgesic 
effect, either from structural (23-25) or neurological 
processes (26,27). Another plausible explanation is the 
antispasmodic effect of manipulation as confirmed by 
Orakifard et al (15). The quick onset of MT results in this 
study echoes the findings of Kristin and colleagues (28), 
who demonstrated the positive role of 4 manual high-
velocity and low-amplitude techniques in reducing pain 
and disability in patients with SIJD over a period of 2 
weeks. A previous study of the authors of this study (16) 
showed that 2 high-velocity and low-amplitude tech-
niques of posterior innominate rotation followed by 
daily low-velocity and low-amplitude self-mobilization 
techniques for 1 month could improve pain and func-
tionality in the patients with SIJD.

In line with the present study, Hidalgo’s (29) sys-
tematic review demonstrated moderate to strong evi-
dence supporting the greater utility of manipulation 
compared to sham treatment in controlling chronic 
non-specific LBP in the short run. Similarly, another 
systematic review, by Ruddock (30), supported the 
positive effect of spinal manipulation on chronic non-
specific LBP compared to sham therapy. On the other 
hand, another systematic review by Assendelft et al 
(31), suggests that manipulation is not particularly 
more beneficial than other conventional methods like 
exercise therapy, needling, and analgesics in treating 
chronic LBP; however, this later review suggests that 
manipulation is more effective in controlling pain in 
acute LBP.

In a review of the studies into the effect of ma-
nipulation on acute LBP, Chaitow (32) approves of the 
findings of Assendelft et al’s (31) study and argues that 
it is not reasonable to dismiss spinal manipulation as a 
clinical treatment option for acute LBP.

In our study, after week 6, MT was not superior to 
ET in treating chronic LBP, and indeed it was less effec-
tive. The possible reason why MT was more effective at 
week 6 was explained above.

At week 12, ET showed better outcome than the 
other treatment modalities, confirming that ET takes 
more time to begin to be effective because neuromus-
cular adaptation in muscles needs at least 6 weeks to 
take place (23).

At week 24, there was no significant difference 
among the 3 treatment groups. This could be attributed 
to the fact that the effect of ET declined in the interval 
between week 12 and week 24, when the patients did 

not perform any exercise. Indeed, the sustainability 
of the effect of prescribed exercises depends on their 
continuity.

A systematic review conducted by Standaert et al 
(33) concluded that although various methods are used, 
there is hardly any evidence to support that exercise 
therapy and manipulation are equally effective in re-
ducing chronic LBP and improving performance.

Given the positive effect of ET and MT when imple-
mented alone, we expected that a combination of these 
2 modalities would be more effective. However, we ob-
served that EMT results were better than the outcome 
brought about by ET only at week 6. This is because, as 
already discussed, the positive effect of MT appears at 
week 6, but the effect of ET needs more time to appear. 
In other words, MT adds no extra positive effect to that 
of ET after week 6. However, Hidalgo’s review (29) re-
ported moderate evidence for the effectiveness of EMT 
compared to ET in terms of pain relief, improvement in 
functionality, and quality of life in both the short run 
and the long run.

As for the comparison between MT and EMT, 
contrary to our expectation, the EMT group did not 
outperform the MT group at week 6 in any of the 
measures. A plausible explanation for this could be 
that the patients in the EMT group, who received ET 
after MT, were not so motivated to perform ET due to 
the faster pain relief emanating from MT. However, at 
week 12, EMT yielded significantly better results than 
MT in all measures. Moreover, at week 24, there was no 
difference between MT and EMT because, as previously 
stated, between weeks 12 and 24, the subjects did not 
keep to any of the therapeutic protocols.

A comparison between the ET, MT, and EMT groups 
in UK BEAM (United Kingdom back pain exercise and 
manipulation) trial team’s study (34) showed that the 
patients receiving exercise therapy benefited little at 
month 3, and nothing at month 12; those in the manip-
ulation group gained little to moderate advantage at 
month 3, and little at month 12; and finally the patients 
who received both exercise therapy and manipulation 
improved moderately at month 3, and little at month 
12. According to that study, manipulation yielded bet-
ter results in chronic LBP, and the authors also found 
that in most parameters evaluating pain and disability 
(i.e., Roland disability, Von Korff pain score, SF-36, and 
fear avoidance beliefs), the most satisfying results were 
observed at month 3, but those results did not persist 
until month 12. These findings are in line with the re-
sults of the present study.
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It is to be noted at this juncture that the bulk of the 
past research seems to have been concerned with the 
effect of ET on LBP (13,35-42) rather than on SIJD. With 
this in mind, the authors hope that the present study 
could be a trigger for more research into this syndrome.

Limitations
A major limitation of the present study is lack of 

a control group receiving a type of intervention other 
than the experimental protocols. Another limitation is 
the short duration of follow-ups.

Conclusion

The present study was aimed at comparing ET, MT, 
and EMT in terms of their effectiveness in treating SIJD. 
All 3 treatment options succeeded in relieving pain 
and improving functionality for a period of 24 weeks 
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