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Research Paper: Effect of Using Back Brace for 8 
Weeks on Electromyogrphic Activity in Women With 
Chrononic Back Pain During Gait

Purpose: The present research evaluated the effect of using a back brace for 8 weeks on the 
Electromyography (EMG) activity of the selected muscles among individuals with chronic back 
pain in the mid-stance phase of walking.

Methods: This quasi-experimental research evaluated 22 women with chronic back pain in 
terms of erector spinae muscles activity, abdominal erectus, abdominal external oblique, and 
abdominal internal oblique. The study participants were randomly selected and divided into the 
experimental and control groups. The experimental group employed back brace for 8 weeks. 
Before and after using the brace, the EMG activity was recorded in both groups. The Independent 
t-test and Paired t-test were used to analyze the data (P≤0.05) in SPSS.

Results: In the experimental group, the EMG activity of erector spinae and abdominal erectus 
muscle in the mid-stance phase of walking was significantly less than that of the control group. 
However, there was no significant difference in respect of external and internal oblique muscles 
in the experimental group compared to the controls (P>0.05).

Conclusion: Using brace can reduce the activity of erector spinae and abdominal erectus muscle 
in the mid-stance phase of walking. Kinematic and kinetic studies are necessary to describe the 
reasons for these changes because of back brace use.
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1. Introduction

ack pain as a musculoskeletal disorder 
has an incidence rate of up to 80% world-
wide, and anyone has experienced it once. 
Almost 90-95% of those first experienc-
ing back pain recover in two months [1]. 
The reason for 85% of all back pains is 

unclear [2]. However, different reasons related to dam-
age in organs such as bones, Faust joint, inter-ring discs, 
ligaments, nerves and muscles have been suggested in 
this regard [3].

Back pain is gender-dependent with more vulnerability 
in women [4]. Most researchers have suggested changes 
in the pattern and level of back and trunk area muscle 
activity for back pain. For example, Nelson Wong et al. 
(2012) indicated that those experiencing back pain while 
standing for a long time, compared with those without 
back pain, represent different muscle activity patterns 
in trunk extension movement (return from flexion). As 
a result, in the former group, erector spinae muscles are 
first activated, then gluteus maximus (top-down pattern) 
is activated, while in the latter group, the procedure was 
reverse (bottom-top pattern) [5, 6]. Arendt-Nilson stated 
that patients with chronic back pain have higher Elec-
tromyography (EMG) activity in erector spinae muscles 
in both sides of spines in the back area during the swing 
phase of walking. However, they found no significant dif-
ference in the activity of erector spinae muscles [7].

Hanada et al. (2011) reported that internal oblique and 
abdominal rectus muscles (anterior muscles) in patients 
with back pain are less active during walking compared 
to normal individuals. This is while trunk posterior area 
muscles (multifidus and erector spinae) in patients with 
back pain have more activity during walking [8]. In 
contrast, Van der Hulst et al. (2010) detected a greater 

muscle activity in rectus abdominis and erectus spi-
nae muscles in patients with chronic back pain, during 
gain, compared with the normal subjects. Additionally, 
they reported no significant difference between the two 
groups in external oblique muscle activity [9].

Prior research suggested that increase in trunk muscle 
activity can result in spasm pain-brace pain cycle in-
creases spinal loads by trunk muscle co-contraction [10]. 
Physicians claim that they can reduce some abnormal 
cases by increasing trunk activity muscles in therapeutic 
exercises in patients of back pain [11]. Different strate-
gies are applied to treat chronic back pain. In this regard, 
some physicians use an external pelvic compression belt 
or braces to reduce the pain and increase muscle activity 
in different movements.

Different braces can be designed to stabilize the spine 
according to its symptoms. One of the prevalent braces 
used to treat back pain is lumbar support braces, de-
signed to support erectus spinae muscles. Kim et al. sur-
veyed the belt effect on the EMG activity of thigh and 
trunk muscles in women with back pain. They examined 
the subjects in face-up position and concluded that the 
left large dorsal and both erector spinae muscles activi-
ties and right gluteus maximus muscle in patients with 
back pain were greater than that of the normal group. 
Using a belt can reduce the activity of all these muscles 
in patients with back pain in extension movement and 
under the same condition [12].

In normal walking, coordinated patterns of trunk and 
trunk muscle activity maintain a dynamic balance to re-
duce energy costs and responding efficiently to motion 
deviations. Studies revealed that the coordination be-
tween trunk and pelvis movements in the frontal plane 
during walking is different in normal subjects [1]. This 
can be attributed to the guarded gait in patients with back 

B

Highlights

● The high activity of some muscles in people with low back pain causes muscle strain and fatigue.

● After using the lumbar back brace, the activity of the erector spinae and the rectus abdominis muscles was reduced 
during the mid-stance phase of walking.

Plain Language Summary

Regarding the high prevalence of low back pain, our study aimed to evaluate the effects of 8-week lumbar brace 
use on the amount of muscle activity in women with low back pain during walking. The activity of some muscles 
decreased after using 8 weeks of lumbar braces.
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pain. The movements mostly occur in the pelvis and the 
back area has less movement because of fear of pain. 
There is a paucity of information on the performance of 
trunk area muscles in individuals with chronic back pain. 
Moreover, the use of a back brace in individuals with 
chronic back pain, especially in walking has not been 
investigated. Therefore, the effects of using back brace 
for 8 weeks on the selected trunk muscles in walking 
among patients with chronic back pain remains unclear.

2. Materials and Methods

This was a quasi-experimental research with a pre-
test-post-test design and control group. After exact ex-
aminations, 22 subjects with chronic back pain were 
selected and placed into two experimental and control 
groups. The Ethics Committee of Hamadan Medical Sci-
ence University approved this research and the obtained 
consent forms were confirmed by this committee. The 
formerly employed back pain for eight weeks. Before 
and after brace use, EMG activity was recorded in both 
groups.

The patients with back pain had a medium disability 
based on the Oswestry disability questionnaire. The re-
search subjects reported no histories of surgery and ven-
tricular system disorder. Additionally, abnormalities or 
disorders affecting the research results were diagnosed 
by a physician to exclude the affected subjects from the 
research. Other inclusion criteria were considered based 
on the previous studies. After the subjects referred to 
the laboratory and were prepared for the test, the hair 
on the examination area on the right side were cleaned 
with cotton and alcohol. Bipolar electrodes containing 
glue and conductor gel were used. The disposable sur-
face electrodes in 30 x 24 mm and an internal distance of 
20 mm were installed on the selected muscles based on 
Surface EMG for Non-Invasive Assessment of Muscles 
(SENIAM) protocol [13].

EMG signals were collected from the surface EMG 
device of 16 channels (MYON model 320), with a sam-
pling frequency of 1200 Hz and passed through a bypass 
filter of 10-450 Hz. After the electrodes were placed, the 
subjects were requested to move on a direct path in a 
self-selected speed for 10 m to get ready for the main 
test (3-5 m).

For each group (before and after using back brace), 
three trials were recorded. The studied muscles consisted 
of erector spinae, external oblique, internal oblique, and 
abdominal rectus. Moreover, movement velocity was re-
corded by a chronometer. Studies revealed that MVIC 

tests increase acute pain in patients with back pain [12]. 
Therefore, submaximal contractions were used to nor-
malize muscle activity. The reliability of the submaxi-
mal method in the activity of trunk muscles has been 
reported in patients with chronic back pain and normal 
subjects [14].

To investigate the voluntary submaximal contractions 
of erector spinae muscle, the subject lifted both knees to 
5 cm above the testing table, with the knee at 90-degree 
flexion and maintained the position for 5 seconds. To re-
cord the submaximal isometric contractions in the rectus 
abdominis, abdominal internal oblique, and abdominal 
external oblique of the subjects in face-up supine posi-
tion with the thigh joint at 45 degrees flexion and knee 
joint at 80 degrees flexion, the subject lifted legs about 1 
cm for 5 seconds [15].

Subjects performed 3-5 second trials of SMVC, ran-
domly for each muscle or group of muscles and were 
given a one-minute break between each trial. To detect 
the mid-stance, 6 cameras (Vicon T40-S) of 120 Hz fre-
quency were employed. Markers were placed at the fifth 
metatarsus of right and left feet and the first metatarsus 
of right and left feet in the most protruded part of the 
left and right Achilles tendons. The mid-stance was con-
sidered as the time when the marker of left foot finger 
was lifted and the subject stood on the right foot. The 
back brace in this test was the sacro-lumbar support belt 
(Model: BB-OPPO2065, Taiwan).

To use the brace, first, in the sessions before and after 
eight weeks of using brace, the activity of the selected 
muscles was measured in walking. To assess the effect 
of 8 weeks of using brace, the subjects were requested 
to use brace in all activities for 8 weeks. To measure 
the perceived pain intensity, the Visual Analogue Scale 
(VAS) was used. The obtained data were processed us-
ing descriptive and inferential statistics. To investigate 
the normal distribution of data, the Shapiro-Wilk test 
was employed, along with the Independent samples t-
test to analyze the data in SPSS. The significance level 
was set at P≤0.05.

3. Results

Table 1 lists the demographic characteristics of the sub-
jects. There was no significant difference between the 2 
groups with regard to the age, height, weight, and BMI. 
The Independent Samples t-test results on the comparison 
of the activity of erector spine, external oblique, and in-
ternal oblique revealed no significant difference between 
the groups, before using the brace. In the control group, 
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after 8 weeks, no difference was found in the pre-test and 
post-test in terms of the activity of erectus abdominis, ex-
ternal oblique, erector spinae and internal oblique.

Table 2 demonstrates the results of Paired t-test, before 
and after using a brace in the experimental group. After 
8 weeks of using a brace, there was no significant differ-
ence in the activity of erector spinae, abdominal erectus, 
average EMG activity of external oblique and internal 
oblique before and after using a brace in the mid-stance 
phase of walking. Table 3 presents the Paired t-test re-
sults in respect to the subjects’ pre-test and post-test pain 
scores in the experimental and control groups. A signifi-
cant decrease in pain score was observed after using a 
brace, while no significant change was observed in the 
control group.

4. Discussion

The present research explored the effect of a back brace 
for 8 weeks on the EMG activity of trunk selected mus-
cles in walking among the subjects with chronic back 
pain. After 3 months of using a brace, erector spinae mus-
cle activity was lower than that of before using a brace.

Greater back muscles EMG activity in patients with 
chronic back pain in walking may be caused by diffi-
culties in moving and pain [9]. Furthermore, increased 
trunk extensor may lead to spasm and greater pain. The 
higher activity of trunk extensor muscles may result in 
muscle fatigue due to muscle overuse which is likely to 
raise the load on the spine which is harmful [16]. EMG 
activity of erector spinae muscle is related to the load 
applied on the back inter-ring discs [17]. Therefore, the 

Table 1. Demographic characteristics of the subjects

Mean±SD
Variable

ControlExperimental

46.5±2.844.7±3.7Age, y

164.6±4.1162.6±5.2Height, cm

63.4±5.265.4±4.9Weight, kg

20.5±1.621.8±1.9BMI, kg/m2 

Table 3. The Paired t-test results for the subjects’ pre-test and post-test pain scores in the experimental and control groups

Variable Group
Mean±SD

t P
Pre-Test Post-Test

Pain
Experimental 6±0.651 3.11±0.66 15.11 0.001*

Control 6.12±1.23 5.63±1.24 1.21 0.110

*Significance level=0.05

Table 2. Comparing the modified RMS of muscles in the mid-stance phase of walking in the experimental group before and after 
using a brace

Pt 
Mean±SD

Muscles
Post-TestPre-Test

0.001*4.44748.7±16.165.3±24.7Erector spinae

0.1101.70843.5±24.250.9±28.7External oblique 

0.1071.72533.5±14.541.5±20.2Internal oblique 

0.041*2.6620.3±8.533.1±10.1Abdominal rectus

*Significance level=0.05
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greater activity level of erector spinae muscle may im-
pose unfavorable forces to the spine [18]. 

Back brace application was effective in stabilizing 
back area in subjects with back pain due to a reduction 
of erector spinae muscle activity. Park et al. (2013) re-
ported that pelvic belt used for imposing pressure on the 
selected area in normal subjects reduced the activity of 
abdominal muscles, including external oblique, internal 
oblique and abdominal rectus in the test of direct foot 
lift [19]. The tension and compression on ligaments of 
sacroiliac joints, using a belt in this area can evoke raffini 
and passini receptors, as the neural movement mecha-
nism regulators of the joint dynamic control.

The simultaneous activity of these receptors provides 
an input source to an external pressure on the pelvis by 
the brace. Deformation of muscle receptors and sub-liga-
ments creates extra deep inputs [20]. Overall, the activity 
of these receptors provides physical sensual stimulations 
affecting the deep receptors of sacroiliac joints, kinetic 
neural control of adjacent muscles, and reduces muscle 
activity. However, the effect of brace on the activity of 
other upper and lower extremities and trunk must be 
investigated, along with other kinematic and kinetic 
variables, to explain brace biomechanical features. Us-
ing brace can decrease erector spinae muscle activity 
and abdominal erectus muscle in the mid-stance phase 
of walking. The muscle activity reduction can play an 
important role in pain reduction among the subjects with 
chronic back pain.
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