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ABSTRACT

AIMS: Prevalence of posture and skeletal-muscular disorder will result in consequences such as reduction
of power and quality of work, increase in treatment costs, and premature disability. Therefore, this study
was conducted to investigate the prevalence of postural disorders and their relationship with focal points
of pain in traffic police employees.

MATERIALS AND METHODS: This research is a cross-sectional study that was conducted in 2022 at the
traffic police station. 200 available samples were selected according to the entry criteria. The data were
collected using a body analysis device, a metal goniometer, a deviation measuring device, a checkerboard
with a vertical line, and a standard Nordic questionnaire, and then analyzed by applying the chi-square
statistical test at a significance level of p < 0.05 using SPSS 16 software.

FINDINGS: In this research, which was conducted with the presence of 200 male employees of traffic
Police with an average age of 39.00 + 3.31 years, an average weight of 84.98 * 4.27 kg, and an average
height of 174.98 + 2.31 cm, it was determined that the highest prevalence of posture disorders. In order,
the bent knee (49.5%), hyperlordosis (49%), torticollis (47.5%), forward head (44%), kyphosis (42.5%)
and uneven shoulder (42.5%), and the lowest prevalence of the described disorders was Genu recurvatum
(3.5%), Genu valgum (4.5%) and Genu varum (5%). There was a significant relationship between bent
knee syndrome and pain in the knee of the right leg (p<0.05) and left leg (p<001), but between pain in
the neck, back, and torticollis, head forward, kyphosis, uneven shoulder, and lordosis were no significant.
CONCLUSION: The highest prevalence of posture disorders among traffic police officers is bent knee and
lordosis, respectively. There is no connection between pain in the neck, back, torticollis, forward head,
scoliosis, uneven shoulders, and hyperlordosis, but bent knee and pain in the knee are related.
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INTRODUCTION

Although work and physical activity play an
important and necessary role in the health
and progress of society in economic and
social fields, the workplace and its conditions
can cause many disorders. Work-related
musculoskeletal disorders are one of the
disorders that reduce the work productivity
of employees; According to a general estimate,
about 150 million people in the world are
suffering from these disorders, which is about
fourfold the number of two decades ago [1].
Work-related  musculoskeletal disorders
affect muscles, tendons, joints, peripheral
nerves, and blood vessels. Also, the back,
neck, shoulder, forearm, and hand areas
are more susceptible to these injuries than
other parts of the body. Recently, the lower
limbs have also received more attention [2].
Musculoskeletal disorders refer to any tissue
damage to the musculoskeletal system and
nerves that disrupts the function of each of
them [3]. Research has shown that feeling
pain and discomfort in various parts of the
musculoskeletal system is one of the major
disorders in work environments so they are
the main cause of absenteeism [4]. Among
the factors and risk factors of musculoskeletal
factors caused bywork,improperbody posture
is considered one of the most important [5].
New technologies have not only reduced
musculoskeletal disorders related to work
but have also increased them by increasing
repetitive movements, and static positions
while doing work and not paying attention
to ergonomics and occupational stress [6].
The prevalence of these discomforts will
result in consequences such as reduced work
capacity and quality, increased medical costs,
increased lost work time, and early disability
[7]. These disorders are often preventable
[8]. Therefore, how these disorders occur in
society is very important [9] so that many of
these disorders can be prevented by changes
in materials, tools, and work equipment or
the way work is done [10]. In 1988, Finsen,
Christensen, and Bakke stated in a research
that people who put pressure on a point for
a long time without enough rest between
work intervals and cause fatigue in that
area, the amount of pain in that area will be
higher and this issue has nothing to do with
people’s age and work history [11]. Pain is
a range of acute inflammatory conditions
that affect muscles, blood vessels, tendons,
ligaments, joints, and peripheral nerves
[12, 13]. When the work environment and

performing a specific task contribute to the
occurrence of musculoskeletal disorders,
these disorders are called work-related
musculoskeletal disorders (WMSDs) [14].
In recent years, there has been extensive
research on musculoskeletal disorders
related to computers [15, 16]. Using mobile
phones and similar devices for more than
20 hours a week leads to the development
of musculoskeletal abnormalities of the
cervical spine [17]. Vijayakumar, Mujumdar,
and Dehadrai have mentioned in a research
that the reduction of the range of motion
of the neck and the report of forward head
abnormality are the main disorders caused by
texting mobile phones in users and pain in the
neck and upper back are reported more than
shoulder pain and headache. [18]. Ahmadi,
Yalfani, and Gholami have concluded in a
review study that there is a direct relationship
between the duration of phone calls, playing
with mobile phones, surfing the web, and the
number of text messages during the day and
musculoskeletal disorders. Also, SMS pain
syndrome may cause forward head posture,
rounded shoulders, and chronic pains in the
neck, shoulders, hands, and fingers [19].
The police headquarters of the Islamic
Republic of Iran and the traffic police,
in particular, due to the large size of the
organization, the variety of assigned missions
and duties, and the sensitive role it plays in
the field of establishing order and security,
have an urgent need to have appropriate
human resources [20]. Since musculoskeletal
disorders can cause pain, feeling unwell, and
disturbances in the excretion and digestion
system, lowering the threshold of tolerance
of fatigue and organizational vitality, can
also cause a problem in organizational
productivity.

According to research conducted by the
International Association for the Study of
Pain (IASP), between 33 and 50 percent
of patients with chronic musculoskeletal
pain are unable or unable to perform their
daily activities. This disorder has prompted
researchers and therapists to investigate the
role of effective variables in the formation of
disability and pain treatment [21]. Studies
have shown that skeletal-muscular injuries
and, in parallel, height abnormalities, cause
the loss of a significant part of the optimal
performance of the military forces and are
one of the important causes of reducing the
usefulness of military training [22]. Further,
in a research on 400 employees of the Tehran
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traffic police, researchers have concluded
that most of the respondents suffer from
musculoskeletal diseases (37.3%) and
back pain (44.8%) in their work activities
[23]. Also, in research on 100 drivers and
passengers of traffic police operational
patrols, researchers have concluded that
there is pain in the knee area and the presence
of bent knee due to long-term sitting in the
car [24]. In another research on traffic police
officers, the researchers have concluded that
the most pain reported by these officers is in
the back (58%), neck (44.50 %), back (39 %),
and right knee (37.50%), the left knee (37.50
%) respectively. Also, the last report of pain
is in the areas of left ankle (9%), right ankle
(13.50%) and left wrist (20%) [25].
During their research, the researchers have
proven that the focal points of pain in traffic
police employees have a relatively high
prevalence. Now, the main question of this
research is whether there is a significant
relationship between height abnormalities
and focal pain symptoms in male traffic police
employees or not. In this regard, the present
study was conducted from a different point
of view with the aim of the relationship
between posture and focal pain symptoms
in traffic police employees in 2022. For this
purpose, firstly, to determine the prevalence
of posture among employees of Traffic Police
Headquarters in the order of priority, and
in the next step, to examine the relationship
between abnormalities and focal points of
pain.

MATERIALS & METHODS

The current study is a cross-sectional study
The current study is a cross-sectional study
and investigated the relationship between
height abnormalities and focal points of pain
in traffic police officers in 2022 in Tehran. The
studied population included all male contract
employees of the traffic police. According
to the entry and exit criteria of the study,
200 people with at least two years of work
experience in the traffic police were selected
and entered the study and were present until
the end of the study [25]. The subjects were
selected without any damage in the visual
system, or vestibule and without any damage
in the last year. Not having neurological
diseases and other diseases that had a bad
effect on the upcoming research process.
Such as having a battery in the heart, having
a history of surgery in the spine or joints of
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the body, congenital anomalies, and bone
fracture, especially a history of fracture
in the spine, were among the cases that
caused the subjects to leave the study. All
the subjects gave their consent to participate
in this research project. Before starting the
research, it was tried to make all the subjects
aware of the different stages of the research
implementation, as well as the confidentiality
of the collected data.

In this research, a body analysis device was
used to diagnose skeletal-muscular, a metal
goniometer, an Inclinometer, a checkerboard
with a vertical line, and a Nordic standard
questionnaire were used to collect data.
Body analysis device for diagnosing
skeletal-muscular: this method was used
for the first time in two sagittal and coronal
levels, several researchers have used this
method to measure body condition and its
reliability has been reported as optimal [26,
27]. The validity of imaging in comparison
with a benchmark method such as X-ray has
not been reported so far. This device is used
to diagnose musculoskeletal [28].

Metal Goniometer: The simplest device for
measuring static flexibility is a goniometer.
The goniometer consists of a 180 or
360-degree protractor connected to two arms
by an axis. One arm is fixed and the other arm
is movable around the support of the conveyor.
The size of the goniometer required depends
on the size of the joint being measured. The
reliability of joint positions and range of
motion using goniometers depends on the
initial assessment of the joint. But in general,
this reliability has been obtained well [28].
Inclinometer: The inclinometer, first
designed by Loebl in 1967, is a protractor
with a moving needle that indicates the angle
between the edge of the object’s surface
and the vertical line. This device consists of
a plastic protractor and two small legs or a
large leg attached to the outer surface of the
protractor and a hand connected to the center
of the protractor, which oscillates freely. This
device is a simple pendular goniometer that
works with a gravity-sensitive hand and
shows the tangent angle to the measured
surface. In the new version of this device,
instead of the hand, a type of liquid is used,
which is sensitive to the gravity of the earth
[29]. In addition to kyphosis, this device
can also be used to measure lordosis, but
since it requires the simultaneous use of
two devices for measurement, accuracy, and
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skill in measurement are important factors
when using this device [28]. In this research,
the described tool was used to measure
the movement angles of the spine joints to
diagnose hyperlordosis, hyperkyphosis, etc.
Checkerboard with the vertical line: In
this method, the position of the vertical line
is evaluated about the considered anatomical
signs, and the presence or absence of
abnormalities and skeletal-muscular
disorders can be identified. The vertical line is
the line where the torque of different parts of
the body is zero or at its lowest point. In this
method, the person is evaluated from three
lateral, anterior, and posterior directions [28].
Nordic Standard Questionnaire:
The Nordic Musculoskeletal Disorders
Questionnaire was created and standardized
by the Council of Ministers of Northern
European (Scandinavian) countries for
implementation in the Nordic countries.
Using this questionnaire, the prevalence of the
symptoms of musculoskeletal disorders and
related factors are measured [28]. It should
be noted that the validity and reliability of this
questionnaire are also confirmed in Iranian
studies [28]. In this research, to measure
the validity of the questionnaire and the
correctness of the questions, two methods,
CVR (Content Validity Ratio) and CVI (Content
Validity Index), were used. The value of CVR
was 0.66 and CVI was 0.9. Also, the reliability
of the questionnaire was obtained by
measuring Cronbach’s alpha 0.88.

After informing the sample about the purpose
of the study and their cooperation, the
required data were collected by a trained
expert and a medical team sent from the
traffic police health department through face-
to-face interviews, research tools, completing
the demographic information form and the
Nordic questionnaire at the traffic police
health center.

Demographic and occupational information
form of employees to record the variables of
age, height, weight, work experience, number
of working hours per day, level of education,
smoking, regular exercise, dominant hand
(right or left hand), type of work performed
in the category service and job satisfaction
were used. In this research, several devices
and tools were used to accurately diagnose
stature abnormalities, so that reliable results
can be obtained with minimal errors.
Ethical permission: At all levels, complete
ethical principles and confidentiality

of information were observed and the
participants entered the study after obtaining
informed consent. All the data were used only
for conducting research without mentioning
the names of the participants, also the code
of ethics IR.SBMU.TEB.POLICE.REC.1402.054
was received from the Directorate of
Health, Rescue & Treatment of Iran Police
Headquarters.

Statistical analysis: The collected data were
analyzed by applying the chi-square test
at a significance level of 0.05 using SPSS 16
software.

FINDINGS

In this research, 200 traffic police employees
with an average age of 39.00%3.31 years,
an average weight of 84.98+4.27 kg, and
an average height of 174.98+2.31 cm were
studied [25]. By examining the collected data,
the highest prevalence of poor posture are:
bent knees (49.5%), lumbar (49%)), torticollis
(47.5%), Forward head posture (44%),
kyphosis (42.5%) and uneven shoulders
(42.5%) were diagnosed, and the lowest
prevalence of the described disorders was
Genu recurvatum (3.5%), knock-knee (4.5%)
and Genu varum (5%).

In examining the relationship between
vertical and pain focal points, according to
the first row of Table 1, it was found that
out of the 200 participants in this research,
95 people (47.5%) had torticollis. 8 people
(8.42%) of the employees who had torticollis
reported pain in the neck region in the last
12 months. The value of Pearson’s chi-square
statistic was equal to 0.42 and its significance
level was 0.517 (p>0.05). Therefore, there
was no relationship between torticollis and
pain in the neck area.

According to the second row of Table 1, 88
people (44%) had head forward, and only 5 of
them (5.68%) reported neck painin thelast 12
months. The value of the chi-square statistic
was equal to 1.212 and its significance level
was 0.271 (p>0.05). Therefore, there was no
relationship between forward head posture
and neck pain.

According to row three of Table 1, 85 people
(42.5%) had Kyphosis. 9 people (10.59 %) of
the employees who had back pain reported
it in the last 12 months. The value of the
chi-square statistic was equal to 0.398 and
its significance level was 0.528 (p>0.05).
Therefore, there was no relationship between
Kyphosis and back pain.
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Row Disorder Status No Disorder disorderd P Chi-Square
Tests
Torticollis No pain 56 53.33 87 91.57
1 and neck Have pain 49 46.66 8 8.42 0.517 0.420
pain Total 105 52.5 95 475
Head No pain 66 58.92 83 94.31
2 forward and Have pain 46 41.07 5 5.68 0.271 1.212
neck pain Total 112 56 88 44
No pain 68 59.13 76 89.41
3 Kphosisand 47 40.86 9 1058 0.528 0.398
back pain
Total 115 57.5 85 42.5
Uneven No pain 68 59.13 80 94.11
4 shoulder and Have pain 47 40.86 5 5.88 0.528 0.398
back pain Total 115 57.5 85 425
. No pain 43 42.15 88 89.79
g [Lordosisand o ain 59 57.84 10 10.20 0.963 0.002
waist pain
Total 102 51 98 49
Bent knee No pain 70 69.30 44 44.44
6 and right Have pain 31 30.69 55 55.55 0.045 4.034
knee pain Total 101 50.5 99 495
Bent knee No pain 74 73.26 47 47.47
7 and left knee Have pain 27 26.73 52 52.52 0.001 10.995
pain Total 101 50.5 99 49,52

According to the fourth row of Table 1,
85 people (42.5%) had uneven shoulder
disorder and 5 people (88.5%) reported back
pain in the last 12 months. The value of the
chi-square statistic was equal to 0.398 and
its significance level was 0.528 (p>0.05).
Therefore, there was no relationship between
unequal shoulder disorder and back pain.
According to the fifth row of Table 1, 98
people (49.9%) had lordosis. 10 people
(10.2%) of the employees who had lumbar
reported pain in the last 12 months. The value
of the chi-square statistic was equal to 0.002
and its significance level was 0.963 (p>0.05).
Therefore, there was no relationship between
lordosis and back pain.

According to the sixth row of Table 1, 99
people (49.5%) had bent knees. 55 people
(55.56%) of the employees who had bent
knees, reported pain in the knee area of the
right leg during the last 12 months. The value
of the chi-square statistic was equal to 4.034
and its significance level was 0.045 (p<0.05).
Therefore, there was a relationship between a
bent knee and pain in the right knee area. Also,
out of 99 people (49.5 %) who had bent knees
(row seven of Table 1), 52 people (52.53%)
reported pain in the knee area of the left leg
during the last 12 months. The value of the
chi-square statistic was equal to 10.995 and
its significance level was 0.001 (p<0.001).
Therefore, there was a relationship between
bent knee and pain in the left knee joint.

DISCUSSION

The purpose of this study was to investigate
the relationship between posture and the focal
pain symptoms in traffic police headquarters
employees. According to the findings of this
research, there is no significant relationship
between torticollis and pain in the neck area,
forward head posture and pain in the neck
area, kyphosis and pain in the back area,
uneven shoulder and pain in the back area,
lordosis and pain in the lumbar area (p>0.05).
However, a significant relationship was
observed between bent knee and knee pain
(p<0.05). Given thatatthe time of recruitment,
all military personnel have skeletal-muscular
screening by the relevant specialists, it cannot
be clearly stated that these abnormalities
already existed in the personnel. It is more
likely that these anomalies occurred after
hiring employees based on their type of work
than before hiring.

Also, in the present study, it was found that
there was a significant relationship between
the knee bend and the report of pain in the
knee area, which is not consistent with the
research of Doosti, Seydi, and Akochekian
in 2019. During research on divers, these
researchers have concluded that there is no
significant relationship between skeletal-
muscular disorders in divers’ knees and pain
in the knee area. It seems that the type of
activity of divers in strengthening the muscles
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around the knee joint has made their pain
tolerance threshold higher than that of traffic
police employees. Also, the aforementioned
researchers have stated that forward head
posturediverswithareportof19.6%, followed
by kyphosis with a report of 17.6%, and genu
valgum with a report of 5.9% had the lowest
prevalence of abnormalities. According to the
fact that in the present study, forward head
posture (44%) and kyphosis (42.5%) posture
abnormalities were the most common, and
genu valgum (4.5%) was the least common
posture among traffic police employees. The
above-mentioned items have a consistent
relationship with the present research [30].
The results of the present study are not
consistent with Khayati et al’s research in
2016. In their research, which was conducted
on dentists, it was found that there is a
significant relationship between the forward
head posture and the report of pain in the
neck area. Maybe this lack of alignment is
due to the type of their job; Traffic police
employees should be physically fitter than
dentists due to their occupational nature
(military) [31]. Further, in 2016, Beyranvand,
Sani, and Azargoon conducted a study on
the Islamic Republic of Iran Navy. They have
concluded that the highest prevalence of
stature abnormalities is the forward head
posture, and the results of this research are
in line with the present research due to the
high prevalence of this disorder in the male
employees of traffic police (44%) [32].

Zahed Nizad et al stated that the changes
in the size of the hyperlordosis, which is
caused by inactivity or other factors such as
inappropriate daily work habits, is one of
the main causes of pain in the lower back,
considering that there is no significant
relationship between the increase in the
hyperlordosis and report of pain in the lumbar
region of male traffic police employees did not
exist and it is not consistent with the above
research [33]. Of course, it should be noted
that musculoskeletal pains, like many other
diseases, are multi-caused, and various factors
are involved in their development [33]. It is
not possible to comment with certainty about
a specific factor, for example, forward head
posture and the cause of pain in the neck or
vice versa [34]. But one of the reasons that can
justify this relationship is that the condition
of the head forward condition can cause pain
in the neck area in the long term [35]. Portelli
and Reidhave stated that the use of mobile
phones and similar devices for more than

20 hours per week leads to the development
of skeletal-muscular abnormalities of the
cervical spine, which according to the results
of the upcoming research that traffic police
officers spend most of their time on office
work and A system is working and the report
of the prevalence of height abnormalities
mentioned in the present research is on the
same side with the aforementioned research
[17].

Ali, Mathew, and Neupane in a review study
with a review of 10 articles stated that SMS
neck syndrome may cause a forward head
and uneven shoulder, which according to
the results of the upcoming research and
the long-term use of traffic police employees
of the systems computers and electronic
devices, the report of the prevalence of these
anomalies in the present research is similar
to the aforementioned research [36]. In their
study, Vijayakumar, Mujumdar, and Dehadrai
reported reduced range of motion of the
neck and forward head posture as the main
disorders caused by mobile phones in users,
which is also consistent with the present
study [18].

In this research, considering that some
employees need to be in perfect physical
health to obtain a job position, it was not
considered likely that one hundred percent of
the answers received from the questionnaires
(for taking pain reports) would reflect the
truth, therefore gathering employees to
justify and completing the questionnaire
was expensive and time-consuming. It
is suggested that the issues raised in the
present research should be investigated and
researched on female employees, and traffic
police employees of the provinces. It is also
suggested to investigate the effect of modern
sports equipment such as TRX band, and
pilates band, which can be used in different
places, on the correction of posture disorders.

CONCLUSION

The highest prevalence of posture disorders
among employees of traffic police is the bent
knee, hyperlordosis, torticollis, head forward,
kyphosis, and uneven shoulder, respectively,
and the lowest prevalence of the described
disorders are genu recurvatum, genu valgum,
and genu varum. There is no connection in
the pain in the neck, back, and back of these
people with torticollis, forward head, scoliosis,
uneven shoulders, and hyperlordosis, but
bent knee and pain in the knee are related.
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Clinical & Practical Tips in Police Medicine:
Considering the importance of improving
the physical strength of police officers and
soldiers, the results of the present study can
be used in the prevention of skeletal-muscular
injuries and stature abnormalities and the
design of a corrective exercise protocol for
these employees.
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