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Abstract

Aim: Workers in the textile industry commonly use their upper extremities, and neck
while working. The prevalence of neck and arm pain among workers in the textile indus-
try is well understood. Impaired cervical lordosis is associated with pain and functional
disability. Scientific studies have rarely focused on anatomical foundations. Our aim of
the study is to measure the cervical lordosis angles (Cobb C2-7) of workers working in the
textile industry.
Materials and Methods: Our study is a single-center, non-randomized, retrospective,
and observational. Demographic information, clinical and radiological images were ana-
lyzed hospital records. Recorded visual analog scale, neck pain, arm pain, and sensory
problems were examined hospital records. “Cobb 2-7” angles were measured by a single
physician with the program called “Akgün”, which is the electronic database program used
by the hospital.
Results: We detected a total of 53 textile workers. 33 (62.26%) were female and 20
(37.73%) were male. All of the cases gave a history of working position with their neck
flexion. The demographic information of the patients is shown in the table. The average
of the Cobb 2-7 angles of the cases was measured as -6.43±12.17.
Conclusion: Textile workers commonly have neck pain. we detected deterioration in the
cervical alignment of textile workers. We attribute the cause of neck pain in textile workers
to the flexion position of the neck. We think that the continuous neck flexion position
impairs cervical lordosis. Further prospective and high-quality studies are needed.

Copyright © 2023 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction
Workers in the textile industry commonly use their upper
extremities, neck, and shoulders while working [1]. Thus,
shoulder, neck, and arm pain are common among textile
industry workers [1-4]. Many studies have referred to the
appropriate design of the workplace [5-7].
The curvature of the cervical spine is associated with im-
portant clinical consequences, including pain [8]. Impaired
cervical lordosis has been associated with both pain and
functional disability [9]. Biomechanical, anterior, and pos-
terior stresses are minimal in the lordotic configuration of
the cervical spine, while these stresses are greater in the
kyphotic configuration than in lordosis [10].
Many studies have associated non-physiological cervical
spine curvatures with pain. [8-10]. While some of these
studies have focused on textile industry workers, few have
examined the anatomical configuration of the cervical
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spine of this phenomenon. Thus, the aim of this study
was to measure the cervical lordosis angles (Cobb C2-7) of
workers in the textile industry with the goal of revealing
the causes of their neck pain. The anatomical features and
cervical sagittal alignment of textile workers may be more
pathological than normal.

Materials and Methods

Our study is a single-center, non-randomized, retrospec-
tive, and observational study conducted from January
2020 to July 2021. Our study is a descriptive. All tex-
tile workers who applied to our polyclinic with complaints
of neck pain were included in the study. After receiving
ethics committee approval (Decision No: 2021/652) from
Karabuk University Faculty of Medicine; It has been pre-
pared in accordance with the Helsinki Declaration guide-
lines.
Our study was planned to be carried out with textile work-
ers who applied to the neurosurgery outpatient clinics of
our hospital between 01.01.2020 and 01.07.2021. Patients
who stated that they were textile workers in their stories
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were recorded. Demographic information, clinical (Neck
pain, arm pain, hypoesthesia in the arm), and radiological
images (Lateral cervical spine radiograph, the Cobb C2-7
angles) were analyzed hospital records.
From the recorded clinical information of the patient, in
which part of the textile industry (sewing, quality control,
packaging, washing-grinding, embroidery, thread clean-
ing, and machinery) she-he worked, how she-he worked
(standing or sitting) and how many years she-he worked
were scanned. Recorded visual analog scale, neck pain,
arm pain, and sensory problems were examined hospital
records. “Cobb 2-7” angles were measured by a single
physician with the program called “Akgün”, which is the
electronic database program used by the hospital.
This study used a non-sampling approach, and data on
all textile workers who applied to our polyclinic with com-
plaints of neck pain over the specified period were included.
The sample size was determined using power analysis. Ac-
cording to calculations made using the G*power 3.1 pro-
gram, the required sample size was determined to be at
least 24 with an effect size of 0.85, a margin of error of
0.05, a confidence level of 0.95, and a population represen-
tation of 0.95 [11].

Visual analog scale
Textile workers with neck pain were asked to remark pro-
gressively between 0 and 10 where 0 represents no pain
and 10 represents severe pain.

C2-7 Cobb angle
The Cobb angle is measured from C2 to C7. It is obtained
by drawing parallel lines extending from the lower end-
plate of C2 and the lower endplate of C7 being considered
and measuring the angle between them. Based on aver-
ages obtained from many studies, the C2-7 Cobb angle in
healthy individuals is approximately 12 degrees.

Inclusion and exclusion criteria
Only patients whose medical records listed them as being
employed as a textile worker were included in the study.
Patients who had been textile workers in the past but were
not at the time of the study were excluded. Cases of acute
neck pain were also excluded.

Statistical analysis
For this study, statistical analysis was performed using
IBM SPSS 21 software (SPSS Inc., Chicago, IL). Descrip-
tive statistics are expressed as the median (min-max),
mean±sd, and n (%). Because of the lack of groups in the
study population, comparison tests were not performed.

Results
The final sample included 53 textile workers. Of these,
33 (62.26 %) were female, and 20 (37.73%) were male.
All cases included a history of working in the neck flexion
position. The demographic information of the patients is
shown in Table 1. The mean Cobb 2-7 angle was measured
as -6.43±12.17 (Figure 1). The patients reported working
in various departments, including sewing, quality control,

Figure 1. Deterioration of cervical lordosis is observed in
textile workers.

Table 1. Information of textile workers who applied to
the hospital with complaints of neck pain.

Variables N (percentage or

standard deviation)

The average age 38.07

Average working times (years) 10.38

Sitting down workers 31 (58.49%)

Standing workers 22 (41.50%)

Neck pain VAS scoring 3.24

Arm pain VAS scoring 1.58

Patients with hypoesthesia in the arm 31 (58.49%)

Patient with back and leg pain 15 (28.30%)

Textile workers working in neck flexion position 53 (100%)

The mean of the Cobb C2-7 angles -6.43±12.17

packaging, washing–grinding, embroidery, thread cleaning,
and machinery operation. All patients reported working
at least 8 hours a day in the neck flexion position.

Discussion

The textile industry is vital to many countries in terms
of economic growth and social development [12]. How-
ever, pathological conditions, such as respiratory prob-
lems, musculoskeletal disorders, traumatic injuries, and
hearing impairment, are common among textile workers
[12, 13]. To the best of our knowledge, this study is the
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first to discuss the anatomical features and cervical sagit-
tal alignment of the spine of textile workers. In our article,
we found high rates of deterioration in the cervical lordosis
of textile workers.
Harrison et al. found 30 lateral cervical radiographs to
have a mean C2-7 angle of -17° [14]. When looking at
the Cobb 2-7 angle in asymptomatic volunteers, Kuntz et
al. found a mean of -17°, Lee et al. found a mean of -
9.9°, and Iyer et al. found a mean of -12.2°; when looking
only at individuals between the ages of 20 and 40, Chen et
al. found a mean Cobb 2-7 angle of -12.2°, and Hey et al.
found a mean of -24.2° [15-19]. The mean C2-7 angle value
of -6.43 found among the textile workers in this study was
higher than the values found in these studies. Using data
from 21 studies, Guo et al. found the mean Cobb C2-
7 angle to be -12.71° [20]. The difference in results may
be related to the textile workers in our study having to
maintain the flexion position of their necks while working
(Table 1).
Guo et al. reported no significant relationship between
symptoms and cervical lordotic curvature [20]. In our
opinion, textile workers suffering from chronic neck pain
are a unique group and should not be included in this con-
clusion We argue that the neck flexion position in which
textile workers are required to work is associated with neck
pain and Cobb C2-7 angles. The Cobb C2-7 angles and
VAS scores of the patients in our study support this view
(Table 1). Çevik et al. showed that cervical lordosis is
impaired in cervical degenerative diseases [21].
Öğrenci et al. concluded that mobile phones are used in
cervical flexion and hyperflexion [22]. They predict that,
as a result, the number of cervical vertebral probes being
performed on young people will increase [22]. These find-
ings are parallel to ours with textile workers working in
the flexion of the cervical vertebrae. Similarly, we predict
an increase in such procedures among textile worker who
must work in the neck flexion position.
Our study has some limitations. First, the pain scales
and Cobb C2-7 angles of the patients before they became
textile workers were unknown. Another limitation of our
study is that it was retrospective. We would like to ob-
serve the working environments of textile workers. Future
studies should observe and analyze the working environ-
ments of textile workers with the goal of improving their
working conditions and health outcomes.

Conclusion
Textile workers commonly experience neck pain. In this
study, we detected deterioration in the cervical alignment
of 53 textile workers. We attribute the cause of neck pain
in these workers to the flexion position of the neck, imply-
ing that continuous neck flexion impairs cervical lordosis.
Further prospective and high-quality studies are needed.

Ethical approval
This retrospective study was approved by the Ethics Com-
mittee of Clinical Research of Karabük University Faculty
of Medicine with the decision no. 2021/652.
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