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Available Online: 01 Apr 2025 The biomechanical changes in the trunk and lower limbs during walking and running have
: been assessed in individuals with chronic low back pain (CLBP). However, there are no comparative stud-

ies on the electrical activity of trunk and lower limb muscles during walking in people with CLBP and
healthy people.
T9TETE The present study aims to compare the electrical activity of lower limb muscles and core stabi-
lizers during walking in men with CLBP compared to healthy peers.
[VEETEEE This is a quasi-experimental study that was conducted in Ardabil, Iran, in 2023. Participants
were 10 men with CLBP (age: 25.4+2.5 years, weight: 79.0443.06 kg, height: 176.03+7.04 cm) and 10
healthy controls (age: 25.8+2.09 years, weight: 79.0013.01 kg, height: 176.06+7.01 cm). During the test,
participants were asked to walk barefoot on an 18-meter path and an electromyography (EMG) system
was used to record the EMG data of the lower limb and core muscles.
ST There was a significant difference in the frequency of the rectus abdominis activity in the load-
ing response phase (P=0.019, Cohen’s d=0.495); in the frequency of semitendinosus activity in the
mid-stance phase (P=0.049, Cohen’s d=0.436); and in the frequency of the left erector spinae activity
(P=0.006, Cohen’s d=0.504) and the right rectus abdominis muscle activity (P=0.003, Cohen’s d=0.559)

Keywords: in the push-off phase of gait in both groups. The results demonstrated significantly lower activity of the
Chronic low back : rectus abdominis and erector spinae muscles and higher activity of the semitendinosus muscle in the
pain (CLBP), Walking, :  CLBP group compared to healthy controls (P<0.05).

Electromyography i [TYITER Thereis a significant change in the electrical activity of the rectus abdominis, semitendinosus,
(EMG) : and erector spinae muscles in men with CLBP compared to healthy peers.
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Extended Abstract

Introduction

ow back pain is one of the most common

musculoskeletal disorders, with a reported

lifetime prevalence of up to 80% and is

also recognized as the leading cause of

disability worldwide [1]. Chronic low
back pain (CLBP) lasts more than 3 months and has a
direct impact on people’s daily activities and causes
changes in motor control. The use of electromyography
(EMG) has a major role in analyzing the electrical activity
of trunk muscles during different postures among patients
with CLBP [7]. Although many studies have evaluated
biomechanical changes in the trunk and lower limbs in
people with CLBP during walking and running, no com-
parative study has been conducted on the frequency of
muscle electrical activity during walking in these people.
Therefore, the present study aims to compare the electri-
cal activity of lower limb muscles and core stabilizers in
men with CLBP and healthy men during walking.

Methods

This is a quasi-experimental study. The study popula-
tion consisted of men with chronic back pain aged 20-
30 years from Ardabil and Namin counties in Iran. The
statistical sample size was determined to be 10 per group
using G'Power software, version 3.1.9.7. The samples
were purposively divided into healthy (n=10) and CLBP
(n=10) groups. An EMG device (EMG Pre-Ampli, Bio-
metrics Ltd, Nine Mile Point Ind. Est, Newport, England)
with a sampling rate of 1000 Hz was used to record the
electrical activity of the muscles gastrocnemius lateralis,
biceps femoris, semitendinosus, gluteus medius, right
erector spinae, left erector spinae, left rectus abdominis
and right rectus abdominis. The phases examined in-
cluded the loading response (0-20% of the gait cycle),
mid-stance (20-47% of the gait cycle), and the push-off
phase (47-70% of the gait cycle). The independent t-test
was used for statistical data analysis. Cohen’s d was also
used to calculate effect size: d<0.2 was considered a small
effect, >0.8 was considered a large effect and d=0.5-0.8
was considered a medium effect. For all statistical tests, a
significance level of 0.05 was considered. Data were ana-
lyzed in SPSS software, version 18.

Results
The CLBP group had the following statistics: Age:

25.442.5 years, weight: 79.443.6 kg, height: 176.3+7.4
cm. The control group had the following statistics: age:
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25.842.9 years, weight: 79.043.1 kg, height: 176.6+7.1
cm. There was no significant difference between the two
groups in demographic characteristics (Table 1).

The results showed a significant difference in the frequen-
cy of rectus abdominis electrical activity in the loading
response phase of gait in both groups (P=0.019), which
was lower in the CLBP group. The results also showed
a significant difference in the frequency of semitendi-
nosus muscle activity in the mid-stance phase of gait in
both groups (P=0.049), which was higher in the CLBP
group. The results also showed a significant difference in
the frequency of the left erector spinae activity (P=0.006)
and the right rectus abdominis muscle activity (P=0.003)
in the push-off phase of gait in both groups, which were
lower in the CLBP group. No statistically significant dif-
ference was observed in the activity of other muscles in
any groups (P>0.05).

Conclusion
There is a significant change in the frequency of electri-
cal activity of the rectus abdominis, semitendinosus, and

erector spinae muscles in men with CLBP compared to
healthy men.
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Table 1. Mean frequency of the electrical activity of muscles for two groups and the results of t-test

MeantSD
Gait Phase Muscles Sig. Effect Size
CLBP Group Control Group
Gastrocnemius lateralis 87.56+20.83 86.17+18.19 0.780 0.057
Biceps femoris 86.334£31.23 75.96+23.09 0.195 0.267
Semitendinosus 80.47+24.4 71.5£32.34 0.318 0.316
Gluteus medius 72.07+26.83 77.57+29.24 0.520 0.173
Loading response
Left erector spinae 82.69£28.33 82.4+34.39 0.977 0.297
Right erector spinae 84.73+26.84 84.52+27.26 0.979 0.212
Left rectus abdominis 69.47+23.43 78.5+25 0.214 0.245
Right rectus abdominis 61.19+26.95 87.12+38.89 0.019 0.495
Gastrocnemius lateralis 88.25+18.79 95.17+21.8 0.271 0.221
Biceps femoris 72.09+22.52 87.5+30.68 0.074 0.348
Semitendinosus 82.51+36.38 62.5+27.06 0.049" 0.436
Gluteus medius 83.21+28.08 73.62+34.6 0.328 0.195
Mid-stance
Left erector spinae 92.01+30.32 88.7+37.12 0.738 0.065
Right erector spinae 98.83+46.17 78.78+32.83 0.087 0.358
Left rectus abdominis 76.79+33.1 76.61+38.48 0.984 0.003
Right rectus abdominis 64.79+28.17 71.61+38.48 0.518 0.129
Gastrocnemius lateralis 92.36+30.77 106.12+28.53 0.125 0.305
Biceps femoris 73.34+35.63 82.9+33.21 0.353 0.183
Semitendinosus 70.27+32.05 67.38+22.14 0.714 0.06
Gluteus medius 76.93+27.88 72.1x43.4 0.677 0.084
Push-off
Left erector spinae 81.324£19.29 104.22+35.76 0.006" 0.504
Right erector spinae 88.08+27.3 93.47+32.83 0.563 0.100
Left rectus abdominis 78.88+31.09 94.45+37.85 0.151 0.289
Right rectus abdominis 65.88+26.45 97+42.38 0.003" 0.559
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Significant at the P<0.05 level. .
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