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ABSTRACT

[T9TEATE The physical and hormonal changes occur in pregnant women, which may cause skeletal and
muscular discomforts and back and pelvic pain. If the pelvic muscles mechanism is damaged, pelvic
joints may have less stability, and the joint is more exposed to shearing force. As a result of this condi-
tion, the activity pattern of these muscles of the lumbar region may change, increased muscle activity
compensates for the anterior forces, and bending moments may occur, especially when the abdomen
volume is increased. In previous studies, the activity of pelvic muscles in the test of active straight leg
raise (ASLR) was evaluated in pregnant women without using a pelvic belt. These belts are strapped at
the level of the pelvic ring and do not fully support the lumbar region. The lumbar-pelvic belt can extend
below the lower angle of the scapula, completely covering the lumbar region and supporting the waist
and pelvis simultaneously. As a result, the whole body acts as a unit compared to a pelvic belt. The pres-
ent study aims to compare the effect of the lumbar-pelvic belt with the pelvic belt in the activity of the
pelvic muscles during the ASLR test of the lower limb in pregnant women with back and pelvic pain.
This was a clinical trial study on 48 pregnant women with pregnancy-related back
and pelvic pain referred to the Kawsar Specialized and Subspecialty Clinic in Arak City, Iran. The sampling
method was convenience sampling based on inclusion and exclusion. All participants completed the writ-
ten consent form, and then they were randomly divided into three groups: lumbar-pelvic belt (14 wom-
en), pelvic belt (14 women), and control (20 women). First, a demographic questionnaire was completed
by the participants. Then the pelvic muscles’ muscle activity was evaluated using surface electromyog-
raphy during the ASLR test at the beginning of the study and then three weeks later. Covariance analysis
was used in SPSS version 26 software for data analysis, and the significance level was considered 0.05.
[CHITE After three weeks of using the devices, the activity of the right rectus femoris, left rectus femoris, right
biceps femoris, and left biceps femoris muscles decreased in both groups who used the belts and increased
in the control group during the ASLR test. The activity of the right biceps femoris and left biceps femoris mus-
cles in the lumbar-pelvic belt group was significantly reduced compared to the pelvic belt group (P<0.001).
Although the activity level of the right rectus femoris and left rectus femoris muscles in the lumbar-pelvic belt
group decreased more than the pelvic belt group, this decrease was not statistically significant.

[@TEIERT The activity of the rectus femoris and biceps femoris muscles during the ASLR test decreased
in both groups using the pelvic belts and increased in the control group after three weeks. This finding
shows the effect of both pelvic belts on improving pelvic muscle activity. However, the lumbar-pelvic belt
had a greater impact on improving the activity of the biceps femoris muscles than the pelvic belt during
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Introduction

uring pregnancy, the physical and hor-

monal changes that occur in the body

cause skeletal and muscular discomforts
and back and pelvic pain [1-4]. During pregnancy, weight
gain, belly pushing forward, displacement of the center of
mass, increase in forces on the spine and ligament laxity,
and as a result, changes in lumbar-pelvic posture and the
movement pattern of the lumbar region can lead to skel-
etal-muscular disorders and increase muscle activity [8].

Sacroiliac joint dysfunction plays a crucial role in preg-
nancy-related back and pelvic pain [9]. Abdominal and
pelvic muscles jointly create sacroiliac joint force barrier
and hip flexion [10]. In case of damage to the mechanism
of these muscles, the joint has less stability and is more
exposed to shearing forces [11]. This condition leads to
a change in the activity pattern of the lumbar and pelvic
muscles and an increase in muscle activity to compen-
sate for the anterior forces and bending torques caused
by increasing the volume of the abdomen and creating a
postural adaptation [1, 8, 12].

The active straight leg raise (ASLR) test is a valid and
reliable test used to diagnose back and pelvic pain in preg-
nant women and can show the transfer of disturbed load
through the sacroiliac joint in pregnant women with back
and pelvic pain [13].

Pelvic belts in pregnancy improve muscle function [14],
stabilize the pelvic joint, and reduce pain [15, 16], and by
preventing muscle damage and reducing muscle activity
and fatigue, they can reduce possible pains [17].

In previous studies, the activity of pelvic muscles in the
ASLR test was evaluated in pregnant women without us-
ing a pelvic belt [18, 19]. The belts examined in the previ-
ous studies included a part around the pelvic ring, which
can be slightly wider in the waist area for more support
or be limited to the same pelvic ring. They were mostly
designed at the level of the pubic symphysis or the upper
anterior cruciate ligament (ACL). These orthoses do not
fully support the lumbar region. A lumbar-pelvic belt can
extend to below the lower angle of the scapula and fully
supports the lumbar area and the waist and pelvis simul-
taneously by transferring movement from the back to the
pelvis, compared to a pelvic belt. It can have a better force
distribution in the back and pelvis area, and its positive
effect has been shown in the improvement of pain and
function of the back and pelvis and the quality of life of
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pregnant women with back and pelvis pain [20, 21]. So
far, the lumbar-pelvic belt’s effect on the pelvic muscles’
activity during the ASLR test in pregnant women with
back and pelvic pain has not been evaluated. Therefore,
the present study aims to compare the effect of the lum-
bar-pelvic belt with the pelvic belt in the activity of pelvic
muscles during the ASLR test in pregnant women with
back and pelvic pain.

Materials and Methods

The present research is a clinical trial study (Registra-
tion code: IRCT20200925048833N1). The research pop-
ulation included pregnant women with pelvic and back
pain related to pregnancy. The sampling method was con-
venience sampling among pregnant women with pelvic
and back pain who had visited the Specialist and Subspe-
cialty Clinic of Kowsar in Arak City, Iran. According to
the Gemma study, considering the confidence interval of
95% and the test power of 80%, the variance of 15.16
units and the accuracy of 3.5 units [1], a sample size of
14, 14, 20, respectively, for the control groups, pelvic
belt, and lumbar-pelvic belt were obtained. So, 48 preg-
nant women with back and pelvic pain were included in
the study according to the inclusion and exclusion study.
Then, they were randomly divided into three groups: pel-
vic belt, lumbar-pelvic belt, and control.

All participants signed the written consent form and
then entered the study. First, all subjects completed the
demographic questionnaire. Before the study and three
weeks after the intervention, the muscle activity of the
pelvic muscles was evaluated with the ASLR test. In the
present study, two types of belts were evaluated.

A pelvic belt is a prefabricated belt. It is flexible, soft,
and comfortable. It is made of three-dimensional fabric
with hypoallergenic fibers and is placed around the pelvis
under the upper ACL and lower abdomen.

The second one is the lumbar-pelvic belt, which has four
abdominal, lumbar, pelvic, and shoulder straps. In this belt,
the pelvic part is connected to the flexible lumbar-sacral
orthosis (lumbar region). In addition to being soft and com-
fortable, it covers a wider area of the woman’s body.

To evaluate the muscle activity of the pelvic muscles
during the ASLR test, a muscle electrical activity record-
ing device equipped with 16 channels of the Mayon wire-
less model (made in Germany) was used.

To collect electromyography (EMG) data, the exact lo-
cation of the electrodes on the muscles was identified and
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Table 1. Mean+SD of background variables of pregnant women by the belt used

Variables Belt Type Control Lumbar-pelvic Belt Group Pelvic Belt Group
Age(y) 29.60+2.41 29.64+2.56 28.861+2.71
Body mass index (kg/m?) 27.83+1.02 27.48+1.10 27.07+2.71
Week of pregnancy at the time of visit (wk) 28.55+1.70 28.14+1.70 28.00+1.66
Weight at the time of visit (kg) 73.22+4.03 72.03+3.87 72.18+3.73
Average pain intensity at the time of the visit 74.70+£11.09 78.14+10.67 72.93+10.50

prepared based on the recommendations of the European
Society of Electromyography [27]. The electrodes were
placed on the rectus femoris and biceps femoris muscles.
In the present study, the average muscle activity was de-
termined based on the average amplitude of the signals.
Due to the special conditions of pregnancy and the con-
cerns about using the maximum voluntary isometric con-
traction test to normalize the data obtained from EMG,
the signals of each muscle were normalized to the full
activity value of that muscle during the same test [28-30].
After refining the data, SPSS software, version 26 was
used to analyze the data. A statistically significant level of
<0.05 was considered for all tests.

Results

In the present study, 48 pregnant women with back and
pelvic pain participated and were randomly divided into
three groups: pelvic belt (14 people), lumbar-pelvic belt
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(14 people), and control group (20 people). Table 1 pres-
ents the mean and standard deviation of background vari-
ables of pregnant women participating in the study.

To check the normality of the muscle activity variable
data, we used the Kolmogorov-Smirnov test, and the nor-
mality of the data was confirmed. The muscle activities
of the right and rectus femoris and right and left biceps
femoris muscles were assessed with the ASLR test before
the study and three weeks after the intervention, and their
mean and standard deviation were obtained (Table 2). The
results showed that three weeks after the administration
of the belts, the muscle activity of all muscles during the
ASLR in the two groups using the belt had a decreasing
trend. In the control group, an increase in muscle activity
was observed.

Muscle activity in the three studied groups in the ASLR
test was analyzed using covariance analysis (Table 3). The

Table 2. Muscle activity in the three studied groups in the ASLR test (Mean+SD)

MeanSD
Variables
Control Group Lumbar-pelvic Belt Group Pelvic Belt Group

. Pre-intervention 34.41+5.15 35.61+4.71 35.63+4.95

Right rectus
femoris Post-intervention 36.1845.24 33.7144.70 34.5645.44

Right leg

. . Pre-intervention 28.6314.45 28.07+5.73 27.23+4.11

Right biceps
femoris Post-intervention 29.54+7.68 26.25+5.98 26.17+4.38
Pre-intervention 36.47+5.21 36.19+6.13 36.23+6.43

Left rectus

Left e Post-intervention 37.68+5.05 34.5445.86 34.93+6.53
leg o Pre-intervention 30.4645.65 29.24+6.18 30.69+5.87

Right biceps
USIES Post-intervention 32.0945.38 26.98+6.21 29.1146.10
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Table 3. The results of covariance analysis of muscle activity in the three studied groups in the ASLR test

Variables df Mean Squares F P
Right rectus femoris before 1 1147.31 1059.93 <0.001
the intervention
Right rectus femoris after Group 2 63.76 58.91 <0.001
the intervention
Error 44 1.08
Right leg . . -
Right biceps femoris be- 1 1029.28 4055.97 <0.001
fore the intervention
Right biceps femoris
after the intervention Group 2 67.04 165.85 <0.001
Error 44 1.38
FudiS DU CI el 1 1466.53 2933.07 <0.001
the intervention
i (SRS Gl T Group 2 42.72 85.44 <0.001
the intervention
Error 44 0.50
L=l Left biceps femoris before
P . 1 1525.36 5049.99 <0.001
the intervention
Left biceps femoris after Group 2 75.20 248.98 <0.001
the intervention
Error 44 0.30

results showed significant differences between the groups
in the right rectus femoris, left rectus femoris, right biceps
femoris, and left biceps femoris muscles (P<0.001).

Three weeks after the intervention, the activity of all
muscles decreased in both groups using the belt. Al-
though the activity level of the right rectus femoris and
left rectus femoris muscles in the lumbar-pelvic belt
group decreased more than the pelvic belt group, this de-
crease was not statistically significant. Still, the activity
level of the right biceps femoris and left biceps femoris
muscles in the lumbar-pelvic belt group had a statistically
significant decrease compared to the pelvic belt group
(P<0.001). Comparing the two groups with the control
group, a significant difference was observed in all four
muscles (P<0.001), and in the control group, the amount
of muscle activity increased (Table 4).

Discussion

The present study was conducted to compare the effect
of the lumbar-pelvic belt with the pelvic belt on the activ-
ity of the pelvic muscles during the ASLR test in preg-
nant women with back and pelvic pain. The activities of
the right rectus femoris, right biceps femoris, left rectus
femoris muscles, and left biceps femoris were examined
with the ASLR test in three groups of the lumbar-pelvic
belt, pelvic belt, and control at the beginning of the study
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and three weeks after administering the belts. In the con-
trol group, the activity level of all muscles increased. The
increase in muscle activity in the control group can lead
to a rise in anterior forces and bending moments due to
the enlargement of the abdomen and the increase in mass
in the anterior part of the body of pregnant women. As a
result, all posterior lumbar and pelvic muscles act as ac-
tive stabilizers. To compensate for the increase in anterior
forces and bending moment, they increase their activity
[8], which could be the reason for the increased activity
of the biceps femoris muscle in the control group. With
the progress of pregnancy, by the increase in the laxity of
the ligaments in the pelvic ring, and the shearing forces
caused by the tilt of the pelvis, the force fence of the sac-
roiliac joint is damaged, and the pelvic pain increases. As
a result, the pelvic muscles (especially the anterior pel-
vic muscles) must be active to provide pelvic stability
[9, 10]. Thus, the increased activity of the rectus femoris,
an anterior hip muscle, in the current study can be due to
this. Also, the lack of use of pregnancy belts in the con-
trol group and, as a result, the lack of proper support and
coverage in the back and pelvis, which helps distribute
weight and reduce pressure on the spine and reduce liga-
ment laxity, led to an increase in muscle activity in this
group. This increased muscle activity can be associated
with increased pain and disability in the lumbar and pel-
vic areas. Gutke and Naval also concluded in their studies
that muscle dysfunction and increased activity of lumbar
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Table 4. Comparing the results of muscle activity between the three studied groups in the ASLR test

Lumbar-pelvic Belt and Control

Pelvic Belt and Control Group RECES Band i ke

Group Belt
Variables
Mean+SD P Mean+SD P Mean+SD P
Right rectus
femoris after 0.36%-3.67 <0.001 -2.8610.36 <0.001 0.82+0.39 0.12
intervention
Right leg
Right biceps
femoris after 0.23+-3.81 <0.001 -3.32+0.22 <0.001 0.7410.43 0.004
intervention
Right rectus
femoris after 0.24+-2.86 <0.001 -2.25£0.24 <0.001 0.34+0.26 0.60
intervention
Left leg
Right biceps
femoris after 0.19+-3.90 <0.001 -3.20+£0.19 <0.001 0.6910.20 0.005
intervention

and pelvic muscles are associated with lumbar and pelvic
pain and should be considered when formulating treat-
ment strategies and preventive measures [12, 31]. Grote’s
study showed that pregnant women with lumbar and pel-
vic pain had higher muscle activity during ASLR, which
indicates disturbed load transfer through the sacroiliac
joint in this population [9].

In the present study, the comparison between the three
groups showed that the activity of all four muscles de-
creased in both groups that used pelvic and lumbar-pelvic
belts for three weeks, which indicates the improvement
of the muscle activity of the two groups mentioned in this
test. This improvement in muscle activity can be due to
belts’ support of the pelvic area. This support leads to the
reduction of ligament laxity in the pelvic ring. It prevents
the increase of pelvic tilt, and as an external support, it
helps the pelvic muscles create and maintain stability in
the sacroiliac joint and the appropriate distribution of the
forces entering the pelvis, reducing the pain the excessive
activity of the pelvic muscles. It is consistent with the
studies of Grot, Hu, and Sohiro that showed the positive
effect of using pelvic belts during active leg raising in im-
proving performance and reducing pelvic muscle activity
[9, 10, 19].

In this study, in the lumbar-pelvic belt group, compared
to the pelvic belt group, the activity of all four muscles de-
creased; however, the decrease in the right rectus femoris
and left rectus femoris muscle activities were not statisti-
cally significant. Still, the activity level of the right biceps
femoris and left biceps femoris in the pelvic-lumbar belt
group showed a statistically significant decrease com-
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pared to the pelvic belt group. This performance improve-
ment in the lumbar-pelvic belt can be due to the simul-
taneous support and the same fabric of the lumbar and
pelvic area. It provides better support than the pelvic belt
in the pelvic area, improves load transfer, and better dis-
tributes forces in the spine and pelvic area. It has provided
better resistance against bending moments and improved
biceps femoris muscle activity.

In the present study, three weeks after the interven-
tion, the activity of the rectus femoris and biceps femoris
muscles during ASLR in both groups using the pelvic and
lumbar-pelvic belts decreased and increased in the con-
trol group. As a result, both pelvic and lumbar-pelvic belts
were effective in improving pelvic muscle activity. How-
ever, the lumbar-pelvic belt improved the activity of the
biceps femoris muscles more than the pelvic belt during
the ASLR test.
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2. Active straight leg raise test (ASLR)
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3. Nonsteroidal anti-inflammatory drug (NSAID)
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4. Matlab R2017b

5. Butterworth

6. Demean

7. Full wave rectify

8. Amplitude

9. Maximum voluntary isometric contraction testing
10. Univariate Analysis of Variance (ANCOVA)
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