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e DA B problems among workers. This study aimed to compare fatigue and trunk and neck

postures during work in tailors with and without nonspecific chronic neck pain.
Methods: In this cross-sectional study, 30 sewing machine operators participated
voluntarily and were divided in two groups of people with (15 persons) and without
(15 persons) chronic nonspecific neck pain. The craniovertebral, cranial, and shoulder
angles were calculated three intervals (at the start of work, after 2 hours of continuous
work, after 4 hours of continuous work) using the photogrammetric method. Borg scale
was used to examine work-induced fatigue. A one-way repeated measure analysis of
variance at the significance level of 0.05 was used for data analysis.

Results: There were significant differences in craniovertebral, cranial, and shoulder
angle changes (P < 0.001) between the two groups while working. Postural trunk and
neck changes were more evident in the nonspecific chronic neck pain group. However,

*Corresponding author: Rahman there were no significant differences in terms of fatigue levels between the two groups
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Corrective Exercise & Sport Conclusion: The upper trunk related posture among workers with nonspecific chronic
Injury, School of Physical neck pain may be more negatively affected during work. So it is suggested that
Education and Sport Sciences, maintaining proper posture should be more emphasized among these workers.
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Extended Abstract
Background and Obijective

One of the common disorders of today's societies
experienced by most people at least once in their lives, is
neck pain which is on the rise. Statistics published by the
Iranian Statistics Center and the Ministry of Health and
Medicine show that 76% of working people are in poor
physical condition, and poor posture is one of the most
influential factors of work-related musculoskeletal
disorders. The purpose of this study is to compare the
fatigue and posture of the trunk and neck during work in
tailors with and without non-specific chronic neck pain.

Materials and Methods

In this cross-sectional study, 30 sewing operators
voluntarily participated in two groups with (15 people)
and without (15 people) chronic non-specific neck
pain. The criteria for participation of people with non-
specific chronic neck pain includes male and female
tailors with at least 3 years of sewing experience, ages
range between 20 and 55, not performing any vigorous
physical activity three days before the test, at least
12 weeks from the onset of neck pain with the pain
resolved and the intensity of neck pain to be at least 3
according to VAS scale. Exclusion criteria: history of
surgery in the neck area, performing regular sports
during the past year, suffering from kyphosis or
structural scoliosis, history of undergoing chest or heart
surgery, history of suffering from mental disorders that
require treatment, history of suffering from Systemic
diseases such as rheumatoid arthritis, ankylosing
spondylitis or other diseases that cause movement
restrictions or effects on joint and muscle tissues. A
visual analog scale was used to evaluate neck pain.
Narrative 0.70 and reliability 0.97 have been reported
for this scale, which is acceptable. The modified Borg
pressure perception scale was used to evaluate the
severity of fatigue. This scale, which is classified as
numbers between 0 (no fatigue and pressure) and 10
(the highest amount of fatigue and pressure), is based
on understanding the amount of pressure and fatigue of
the subject during the activity and is very simple.
Photographic method was used to evaluate the pastural
angles. This method has good reliability and narrative.
The measurement was done by installing a digital
camera on a tripod. Photography was done using a
Canon D5600 camera and an adjustable camera stand
that was placed in front of the tailors based on
standardized distances. For measurement, after
identifying the C7 vertebra of the neck, the tragus of
the ear, and the head of the acromion bone in the
shoulder, using special markers for the human body
and a marker to show the C7 vertebra of the neck, the
camera was placed at the height of the seventh cervical
vertebra (C7) of the subject and at a distance of 80 cm
from the person and then pictures were taken by
specifying a point in the horizontal direction of the
tailor's vision. Photography is repeated at least 5 times
for each subject, and the average of the calculated
variables was considered for the final analysis. During
photography, the researcher was very carefully in line
with the vision and placement of the tailors, and if the

photo was inappropriate, the photography process was
repeated again. After taking the photos, they were
transferred to the computer and the necessary data
including craniovertebral, shoulder and cranial angles
were obtained using AutoCAD software. Narrative of
0.97 to 0.98 was obtained by this software in relation to
measurements related to posture. The cranial angle is
formed by the intersection of two lines, one of which is
in the direction of the cranial connection of the ear and
the corner of the eye, and the other is a horizontal line
in the direction of the tragus of the ear. The
craniovertebral angle is formed by the intersection of
two lines, one in the line of the 7" cervical vertebra to
the tragus of the ear and the other line in the horizontal
line of the 7" cervical vertebra.

When the craniovertebral angle in adults is less than
50 degrees, the person has a forward head posture. To
calculate the shoulder angle, when a horizontal line is
drawn from the projection of the 7™ cervical spine and
another parallel line is drawn from the acromion
appendage, and the line connecting these two points,
the value of the smaller internal angle of this gap is
called the shoulder angle. After collecting data through
the analysis of AUTO CAD program, leaf
questionnaire, Nordic questionnaire and visual analog
scale, the mentioned data were analyzed by one-way
repeated measurements analysis test and through SPSS
version 24 software. The significance level throughout the
research was considered at 95% level with alpha 0.05.

Results

Due to the normality of data distribution, one-way
repeated measures analysis test was used for statistical
analysis. The results showed that fatigue increases
significantly over time in both groups (P < 0.001).
However, the elapsed time has no significant effect on
the level of fatigue between the two groups with neck
pain and healthy, and both groups were equally tired
(P = 0.531). But in the case of postural variables
including craniovertebral, cranial and shoulder angles,
it can be seen that the changes of these angles were
significant in each group (P < 0.001). On the other
hand, since the changes of group with time were
significant in all three variables, therefore, the results
show that the changes of these angles were more in the
group with chronic neck pain than in the group without
neck pain. In addition, the results of the analysis of
repeated measurements for the variable of pain in the
group suffering from non-specific chronic neck pain
showed that over time, the intensity of pain in this
group increased significantly, so that the intensity of
pain at 2 hours and 4 hours after the start of work is
significantly greater than the time of starting work
(P <0.001).

Discussion

The obtained results showed that fatigue caused by
work has a significant effect on craniovertebral angle,
cranial angle and shoulder angle in both groups of
tailors, and this effect is greater among the group of
tailors suffering from non-specific chronic neck pain.
The results of this study are in line with previous




research in this related field. For example, there are
many studies that show that the posture of the head and
neck in people with neck pain is different from that of
healthy people. It seems that the weakness of muscle
function can be a possible cause for the occurrence or
aggravation of workers' neck pain. Since the results of
this research show that tailors with chronic neck pain
experience more inappropriate changes in their spine
and head during work compared to other workers, thus
they should pay more attention to the observance of
ergonomic principles and maintaining the natural
alignment of the spine. In this regard, it can be
mentioned that past studies have also shown that
providing necessary training to maintain body posture

during work can reduce or improve musculoskeletal
disorders in workers.

Conclusion

In summary, the findings of this research showed
that the passage of time and, consequently, the fatigue
caused by work affects the head-over-head disorder
and the change of craniovertebral, cranial, and shoulder
angles in tailors. The practical importance of these
findings is that it is very important to maintain proper
posture while working, especially for long periods of
time. Additional research on other occupations can
help create a healthier society.
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