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ABSTRACT
Article Info: ¢ [oTYTEEIE back pain is one of the most common health problems in different societies, especially in in-
Received: 30 Sep 2021 dustrialized countries. This study aimed to compare the electromyography activity of abdominal muscles
Accepted: 20 Oct 2021 : and hamstrings in women with low back pain in different lifting positions.
Available Online: 01 Dec2021  ©  WUEMs The present study was a quasi-experimental and laboratory study. The statistical sample con-

sisted of 10 women with back pain and 10 healthy women for whom using 16-channel EMG system and
surface electrode, electromyography activity of the right muscles (Rectus Abdominis, Internal Abdominis,
External Abdominis, and Biceps Femoris muscle and semitendinosus) while lifting with three Squat, Stoop
and freestyle methods were recorded. Data analysis was performed using SPSS software. Analysis of vari-
ance was performed by repeated measures and independent t-test at a significant level (P<0.05).

G In the stage of lifting weight, the Internal Abdominalis muscle, healthy individuals were more ac-
tive in the squat technique than in Frees and Stoops, and the patients, Semitendinosus muscle was less
involved in the freestyle technique than in the squat technique, but in lowering, weight Semitendinosus

Keywords: muscle of back-pain patients showed more activity in freestyle technique.
Electromyography, In the present study, the freestyle method in patients with back pain is safer for lifting the load
Abdominal muscles, than the other two methods. Also, for sports rehabilitation in people with back pain, special attention
Hamstring muscles, ¢ should be paid to the role and strengthening of the hamstring muscles so that the patient has better
Lifting load ¢ performance for lifting activities.
Extended Abstract and seems to interfere with a person’s functioning [2]. Most
musculoskeletal disorders, such as back pain, result from
1. Introduction manual load-bearing activities (especially lifting) [3].
ack pain is one of the most common mus- Llﬂll’lg the load is a complex dynamic task that involves
culoskeletal lesions with a relatively high the upper and lower limbs in addition to the spine. Because
prevalence in different communities. weightlifting is associated with back pain, many studies have

About 70 to 80 percent of people develop been performed to prevent back pain in the spine [4-6]. Spli-
back pain at least once in their lifetime [1]. Back pain is tocher et al. studied the loading of the spine while lifting ob-
a pathological condition that causes a sense of movement jects in a kneeling posture. The results of this study showed
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the weight and the weight and the final height of the load in-
fluence the vertical, anterior-posterior, and lateral shear forces
on the spine [7].

There are several ways to lift a load. Previous studies have
not identified which method is best for patients with back
pain [8]. Therefore, it is necessary to study the activity of
abdominal muscles and hamstring in healthy women and
women with back pain in three situations by focusing on
electromyography.

2. Materials and Method

This study was a quasi-experimental and laboratory study.
The statistical sample included 10 women with back pain
and 10 healthy women. These subjects had no history of
injuries and skeletal abnormalities, which the New York
test evaluated. Healthy and sick individuals were selected
homogeneously in height, weight, and Body Mass Index
(BMI) [9].

The technique of maximum voluntary contraction was
used to normalize the data. In this study, subjects performed
lifting in two positions of lifting and lowering the load in
front of the body (5% of body weight per person) using
Squat, stoop, and freestyle techniques [10].

The speed of movement was adjusted using a metronome.
Lifting the load, holding the load, the lowering and pause
time was performed for 2 seconds. This cycle continued un-
til 5 repetitions of lifting and 5 repetitions of lowering. The
rest time between techniques was 1 minute [11-14].

A 16-channel ME600O electromyograph with a sampling
frequency of 2000Hz was used to record muscle activity.
And 5 muscles were selected for sampling. After the skin
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was prepared, the electrode operation was performed using
disposable adhesive surface electrodes of Ag-Agcl accord-
ing to the European protocol [15]. Data analysis was per-
formed using SPSS software, and statistical tests of analysis
of variance were performed by repeated measures and inde-
pendent t-test at a significant level (P<0.05).

3. Results

According to the results of the t-test, the muscle electro-
myographic activity (MVIC) during lifting in the freestyle
technique of biceps and hamstrings was more intense in
back pain people than healthy people. The intensity of ac-
tivity of the hamstrings was higher in people with back pain
than in healthy people in squats, and the intensity of internal
oblique and hamstring muscles in people with back pain
was higher than in healthy people in the stoop.

In the three postures, the external oblique muscles of
people with back pain were more active in the lifting phase
than the healthy individuals in squats than the freestyle
and stoop. In healthy people, the intensity of biceps and
semitendinosus activity was less active in freestyle than in
squats and stoops. In contrast, the intensity of semitendino-
sus activity in patients with freestyle showed a less signifi-
cant difference than the other two techniques.

In healthy people and people with low back pain in the
load lifting stage in three positions: RAB: Rectus Abdomi-
nis, EAB: External Abdominis, IAB: Internal Abdominis,
BF: Biceps Femoris muscle, ST: Semitendinosus

The intensity of electrical activity of MVIC muscles in
healthy people and people with back pain in the load lower-
ing stage was such that the activity of internal abdominal
muscle of healthy people in freestyle was less than squat. In

M squat
freestyle

stoop
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people with back pain, the activity of the internal abdominal
muscle in stoop was less than in freestyle and squat, and the
activity of biceps in healthy people and people with back
pain in freestyle was less than in squat and stoop.

4. Conclusion

The results showed the intensity of muscle activity in
healthy people and people with back pain during load
lifting in freestyle, biceps, and semitendinosus in people
with back pain showed more activity than healthy people
(Figure 1).

This study obtained favorable results from the intensity of
muscle activity in healthy people and people with back pain
in the stage of lifting and lowering the load in three posi-
tions. In comparing these techniques, the difference in their
movement pattern should not be ignored. In the squat tech-
nique, the reason for the increase in lumbar flexion in inac-
tive tissues is the participation in creating extensor torque to
affect the intensity of muscle activity.

The squat technique puts the most pressure on the lumbar
vertebrae, and in sick people, the muscles may work differ-
ently to reduce the pain [ 16, 17]. In the squat technique, the
person tries to minimize the flexion of the lumbar vertebrae
by bending the knees and lowering the center of gravity,
which reduces the loads on the spine more than the other
two methods [18].

It is recommended that patients with back pain use the
freestyle method that causes the slightest pressure and pain
in the lumbar region. In sports rehabilitation of people with
back pain, special attention should be paid to the role and
strengthening of the hamstring muscles so that the patient
has a better performance for lifting activities.
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