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Introduction: Carpet-weaving is one of the hard and harmful jobs, which affect the health of the workforce.
Based on the previously conducted research, musculoskeletal disorders in the neck, shoulder, and lower
back regions are common among carpet weavers. This study conducted to investigate the muscle activity
of the shoulder and lower back regions in carpet weavers during work on traditional and ergonomic
workstations by surface electromyography.

Material and Methods: 18 experienced male weavers with a mean age of 38 and mean weaving experience
of 11.1 years participated in this study. Each weaver took part in two trails of 120 min. Surface EMG signal
recordings were done during weaving for four muscles (bilaterally in trapezius and erector spine). The
RMS and MPF values were extracted from the raw EMG signal to estimate muscle activity and fatigue.

Results: The results obtained from the 5-time intervals indicated the lowered MPF in the ergonomic
workstation compared to the traditional one. The result of the mean RMS in most of the recorded times
was lower in the ergonomic workstation than that in the traditional one.

Conclusion: According to the results of the study, the modified workstation was well-suited for trapezius

muscles, and the traditional one had an advantage for the erector spine muscles.
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1. INTRODUCTION

According to statistics, there are nearly 2.2 million
full-time and part-time weavers in Iran, and about
8.5 million people directly or indirectly live from
the hand-woven carpet industry. Carpet-weaving is
one of the hard and harmful jobs, through which
weavers have to work for a long period in a sitting
position with their backs bent. It causes a change
in the appearance of the weavers spine. But any
apparent change in the spine of a musculoskeletal
unit will cause extensive changes in its upper and
lower extremities. Awkward posture of the trunk
of the body for a long period of time can have an
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adverse effect on the spine. Therefore, this style of
working for along period affects the weavers’ health.
According to the results of previous studies, the
most important risk factors for the health of carpet
weavers are ergonomic factors. Musculoskeletal
disorders are a major health problem among carpet
weavers and are associated with both workability
and sickness absence and impose enormous direct
and indirect economic costs on both individuals
and society. Several factors relating to the
ergonomic conditions were found to be important
about musculoskeletal problems, especially
working posture, daily working time, sitting type,
and loom type.
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In most carpet weaving workshops in the country,
traditional looms and methods are used for carpet
weaving. In this method of weaving, the weaver has
to work long hours statically and in an awkward
posture.

Working in this static and awkward posture
is considered an important risk factor in the
occurrence of musculoskeletal disorders. A
significant relationship between poor posture
and shoulder disorders has been reported among
carpet weavers. Besides, neck and shoulder fatigue
has been mentioned as one of the most important
risk factors (5). Based on the previously conducted
research, musculoskeletal disorders in the neck,
shoulder, and lower back regions are common
among carpet weavers. Mahdavi etal. (2012) in their
study on the effect of carpet weaving workstation
on the trapezius muscles fatigue by recording the
electrical activity of the muscles, reported that the
most of studied carpet weavers had experienced
fatigue in the right and left trapezius muscles.

Poor design of hand tools and workstations,
awkward posture, and repetitive motions are the
main risk factors of musculoskeletal disorders
among carpet weavers. As the ergonomic
workstation improvements may reduce muscle
fatigue and the risk of musculoskeletal disorders,
this study was designed and conducted to
investigate the muscle activity of the shoulder and
lower back region in carpet weavers during work
on traditional and ergonomic workstations by
surface electromyography.

2. MATERIAL AND METHODS

In the present study, 18 right-handed men, were
randomly selected from Tabriz carpet-weaving
community. The sample size was determined based
on statistical calculations referred to the results of
previous studies. Inclusion criteria were having at
least 20 and at most 50 years of age, the absence of
any chronic pain and discomfort in the upper limbs
and lumbar region, having a history of professional
carpet weaving, and willing to participate in
research. Exclusion criteria were evident mental
illness as well as unwillingness to participate in the
study. Contribution in the study was voluntary and
if the subjects were eligible enough to participate
in the study, first the were informed about the
objectives of the study and the confidentiality of
the collected information. In addition, written
and informed consent form was obtained from
all participants. This study was conducted with
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the permission of the Ethics Committee of Tabriz
University of Medical Sciences (Ethical Code:
IR.TBZBED.REC.1394.995).

As the aim of this study was to assess and compare
trapezius and erector spine muscle activity in
two traditional and modified carpet weaving
workstations, two traditional and modified looms
were installed in a workshop with a controlled
atmosphere condition. Each weaver took part in
two trails of 120 min.

Surface  Electromyography = (EMG)  signal
recordings were done during weaving for four
muscles (bilaterally in trapezius and Erector spine)
by the ME6000 8-channel electromyogram and
surface electromyogram. For recording the signals,
4 surface electrodes Silver/Silver Chloride (Ag/
AgCl) made in Austria were used simultaneously.
Prior to attaching the electrodes, the skin was
cleaned with alcohol wipes. The electrode was
attached to the muscle belly and parallel to the
muscle fibers. The duration of the recording of each
signal was 30 seconds and was determined 5 times
(zero, thirty, sixty, ninety, and one hundred and
twenty minutes) during two hours of tissue activity
in each workstation. This procedure was applied
for each workstation separately. In order to match
data for all the participants, the recording was done
during the same task of carpet weaving. The root
means square (RMS) and means power frequency
(MPF) values were extracted from the raw EMG
signal to estimate muscle activity and fatigue.
All the RMS and MPF values were transferred
to SPSS.21 software. The junk data was deleted
by using Boxplot and was normalized using the
Kolmogorov-Smirnov test. Then, repeated measure
was used for the analysis of the data by controlling
confounding variables.

3. RESULTS AND DISCUSSION

The results obtained from the 5-time intervals
indicated the lowered MPF in the ergonomic
workstation compared to the traditional one.
Comparison between the means also showed a
significant difference in the left Trapezius muscle
(p<0.038) from time dimension and in right
erector spine muscle (p<0.001) for workstation
type.

The result of the mean RMS in most of the recorded
times was lower in the ergonomic workstation than
that in the traditional one. Also, the comparison
of the results also showed a significant difference
between the left trapezius muscle (p<0.001), right
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trapezius muscle (p<0.001), and right erector spine
muscle (p<0.009), in the tested work stations.

4. CONCLUSIONS

According to the results of the study, the modified
workstation was well-suited for trapezius muscles,
and the traditional one had an advantage for the
erector spine muscles. As the participants were
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expert weavers with high work experience and the
possibility of habiting to a kind of body posture may
affect muscle activity, further studies, especially for
beginners, are recommended.
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