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ABSTRACT

AIMS: The staff and operational personnel of the police force are at risk of developing musculoskeletal
disorders due to prolonged exposure to certain positions. Therefore, the purpose of this study is to examine
the effect of eight weeks of corrective exercises on the improvement of Upper Crossed Syndrome among
staff and operational personnel of the police force and to compare this syndrome between the two groups.

MATERIALS AND METHODS: In this applied study, which was an experimental interventional study, all
30 selected samples were classified into two groups of 15, consisting of staff and operational personnel,
determined by the nature of their jobs, based on the inclusion criteria. All participants were selected
through a census sampling method from individuals who visited the Hamadan Province Police Healthcare
Center between March 2023 and June 2024 with complaints of cervical spine and shoulder pain. During
the pre-test phase, forward head posture and rounded shoulders were assessed using photography, while
increased kyphosis was measured using a flexible ruler. Participants then underwent eight weeks of
selected corrective exercises. At the end of the protocol, post-test measurements were conducted in the
same manner as the pre-test assessments. The dependent t-test was used for statistical analysis, and all
data analyses were performed using SPSS software version 27.

FINDINGS: In this study, the staff and operational participants were studied with a mean age of
34.47+3.46 and 38.67+4.22 years, respectively, and a body mass index of 26.34+1.81 and 23.64+0.62 kg/
m2, respectively. The results showed that the selected corrective exercises in the staff group reduced the
severity of forward head tilt (p=0.005), rounded shoulders (p=0.006), and increased kyphosis (p=0.003).
Also, in the operational group, the corrective exercises reduced the severity of forward head tilt (p=0.003),
rounded shoulders (p=0.003), and increased kyphosis (p=0.007).

CONCLUSION: Regular and targeted corrective exercises are effective in reducing the severity of upper
cross-over syndrome and musculoskeletal pain in police personnel.
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INTRODUCTION

Musculoskeletal disorders are a significant
work-related health issue in many industrialized
countries, representing a major cause of disability
and absenteeism across various occupations
[1]. Among these, police officers are particularly
affected [2]. They face high levels of physical strain
from using personal protective equipment (PPE)
such as weapons, belts, and heavy vests, which
increases their risk of developing musculoskeletal
disorders [2, 3]. Police work often requires
officers to adopt awkward postures and engage
in repetitive activities, such as sitting in vehicles
for extended periods [4]. Additionally, prolonged
sittingatadeskand frequentcomputer use canlead
to poor posture, contributing to musculoskeletal
problems in the long term. The high prevalence
of musculoskeletal issues related to police work
can result in long-term absenteeism, decreased
productivity, increased workload, reduced public
safety, and higher medical and rehabilitation
expenses for both the organization and the
individual [2, 5].

In a study, musculoskeletal disorders among police
forces were investigated through biomechanical
studies with various loads on the joints and
also through self-reported pain [6]. Police are
a well-known occupational group with a high
percentage of musculoskeletal disorders, and
pain is often reported along with these disorders
[3]. In a Swedish study, 43% of police officers and
32% of other workers reported back pain [7].
Musculoskeletal pain is often caused by repetitive
strain and overwork [8]. The pain can often be
mild, moderate, severe, acute, or chronic [9].
Musculoskeletal pain can occur in many different
body parts, including the shoulders, arms, hands,
neck, lower back, legs, and knees [10]. The upper
crossed syndrome is a postural abnormality that,
according to Vladimir Janda, leads to postural
deviation (forward head posture, altered shoulder
position, and increased kyphosis). This postural
deviation can cause pain and musculoskeletal
disorders in the head, neck, shoulders, and upper
back [11].

Police forces are divided into two groups:
operational and headquarters, both of which
were studied in this research. In the headquarters
group, due to prolonged sitting, incorrect sitting
posture, and repetitive use of the upper limbs,
there is a possibility of muscular imbalance
in the upper body. Also, the operational group
repeatedly overloads its upper limbs due to
wearing bulletproof vests and military equipment;
therefore, they are at risk of developing a variety of
musculoskeletal problems, including upper cross
syndrome. In previous studies, the headquarters

and operational grouping have not been
considered for the police community. Also, the
effect of comprehensive exercises using tools and
equipment such as foam rollers, medicine balls,
bosu balls, and various types of weights has been
studied [12]. In this study, an attempt was made to
select exercises in a strengthening manner using
stretching and stretching exercises.
Considering the aforementioned information
and the importance of the physical health of
police staff (operational and headquarters) for
performing their duties, The present study aims
to examine the effect of eight weeks of corrective
exercises on improving upper crossed syndrome
in administrative and operational staff of police
force and to compare this syndrome between the
two groups.

MATERIALS & METHODS

The present study is an applied.... research. The
statistical population ofthis study was the staff (ICT
and administrative departments) and operational
(Prevention  Police, Criminal Investigation
Department, Emergency Units, Special Units, and
Traffic Police) of police in Hamedan province in
2023. The samples were selected using the census
method from official employees who had been
referred to the police medical clinic in Hamedan
province from March 2023 to May 2024 and had
pain in the neck, upper back, and shoulders. By
studying the medical records of past visitors,
musculoskeletal pain associated with upper cross
syndrome was investigated. The inclusion criteria
for the study were male gender, service experience
between 10 and 20 years, no history of surgery
in the cervical spine, back, and pelvic area, no
medication, and no smoking. Also, the absence of
participants in more than three training sessions
and the unwillingness to continue attending the
study were considered exclusion criteria. In the
medical history review stage and if they met the
research entry criteria, a final 30 people were
selected to participate in the study using the.....
method. The participants were divided into two
groups of 15 people: staff and operational.
Measurement of upper crossed syndrome: To
accurately assess forward head posture (FHP)
and rounded shoulders (RS), photography was
used. This method has been applied in numerous
studies and has demonstrated good repeatability
[12-14]. In this technique, three anatomical
landmarks—the tragus of the ear, the acromion
process, and the spinous process of the seventh
cervical vertebra (C7)—were first identified. The
participant was then asked to stand 23 cm away
from a wall. They were instructed to bend forward
three times and raise their arms above their head
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three times. Afterward, the participants stood in
a completely relaxed and natural position, gazing
at an imaginary point on the wall in front of them
(eyes level with the horizon). The examiner waited
for five seconds before taking three consecutive
side-profile photographs. It is worth mentioning
that a digital camera tripod was placed 265 cm
away from the wall at shoulder height with the
participants [12].

The photos were transferred to a computer, and
using AutoCAD 2013 software, the angle between
a line drawn from the tragus to the C7 vertebra
and a vertical line (forward head angle) and the
angle between a line extending from the acromion
process and the vertical line (rounded shoulder
angle) were measured. The average of the three
angles obtained for each abnormality [15] was
recorded as the target angle for forward head
posture and rounded shoulders [16].

For measuring thoracic kyphosis, a flexible ruler
(Staedtler Mars, 24 Inch, Nurnberg, Germany)
was used. First, the second thoracic vertebra (T2)
and the twelfth thoracic vertebra (T12) were
identified. To locate T2, the participant was asked
to bend their head forward, revealing the spinous
processes of the sixth (C6) and seventh cervical
vertebrae (C7). The examiner placed their index
and middle fingers on these vertebrae. When
the participant returned their head to a neutral
position, the spinous process of C6 disappeared
under the middle finger, leaving the remaining
process as C7. Counting down from C7, T2 was
identified. Similarly, to find the spinous process
of T12, the lower edge of the twelfth rib on both
sides was palpated with the thumbs. The examiner
moved both fingers upward and inward until
the rib disappeared under the soft tissue. The
midpoint between these points was marked as the
T12 spinous process.

The flexible ruler was placed on the two identified
vertebrae, conforming closely to the spine, and the
curvature was traced onto an A3 sheet. Using the
formula (a= 4arctan (2h/L)), the kyphosis angle
was calculated (Figure 1) [16].

12

Figure 1. The method of measuring the kyphosis angle
using a flexible ruler [21].

Falahnezhad Mojarad et al.

Itis worth noting that forward head angles greater
than 46 degrees [14], rounded shoulder angles
greater than 52 degrees [14], and kyphosis angles
greater than 42 degrees [17] were considered
abnormal.

After being informed about the research method,
the participants read and signed the consent
form, and then the demographic information of
the individuals (age, height, weight, service rank,
service history) was recorded. All corrective
exercises for each group were selected according
to previous studies that had proven their
effectiveness [18]. The method of selecting
corrective exercises was such that it was by the
work environment of the police staff (who spend
most of their time in the office and working on the
computer) and the operational staff (who spend
most of their time in the patrol car) so that these
people could perform these exercises during work
and office hours and benefit from the benefits of
these exercises even during office hours. It should
be noted that the exercise program was carried
out for eight weeks and in three sessions per week.
The exercise sessions included warm-up (10 to 15
minutes), selected corrective exercise program (30
to 40 minutes), and cool-down (5 to 10 minutes).
Due to the nature of their work, police staff
(headquarters and operational) cannot perform
corrective exercises using a variety of equipment,
and this study focused on designing exercises
with minimal training facilities appropriate to
the work environment of these employees. All of
the designed exercises were strengthening and
stretching exercises because only these exercises
could be performed in the work environment. A
corrective exercise program improves alignment,
muscle activation, and movement patterns in men
with upper crossed syndrome, a program that only
uses stretching and strengthening exercises [19].
Given that this study simultaneously addressed
three conditions: forward head posture, increased
kyphosis, and rounded shoulders (upper crossed
syndrome), it was necessary to strengthen the
weakened muscles in this syndrome, such as the
deep neck flexors, rhomboids, middle and lower
trapezius, as well as shortened muscles such as
the sternocleidomastoid, upper trapezius, levator
scapulae, and pectoral muscles. The selection of
exercises and their execution ranged from simple
to difficult. The selection of exercises and their
implementation ranged from simple to difficult.
Figure 2 shows the training protocol for the
headquarters group. In these exercises, the use of
exercise bands was used to strengthen weakened
muscles, and stretching exercises were used for
shortened muscles. The exercises were selected
so that they could be performed in an office
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environment. Figure 3 shows the training protocol
for the operational group. Due to the nature of
the work, the operational group, who spend most
of their time in cars, selected the exercises so
that they could be performed in a patrol car. The
scientific principles governing exercise, including
exercise intensity, gradual increase, duration, and
the principle of overload, were considered in the
exercises; meaning that in the initial sessions, the
exercises had less intensity, repetition, and time,
and in subsequent sessions, the intensity of the
exercises gradually increased according to the
participants’ abilities.

Ethical Permissions: The present study was

approved by the Research Ethics Committee of the
Sports Sciences Research Institute, using the ethics
code (IR.SSRC.REC.1402.282). It was also reviewed
and approved by the Iranian Clinical Trials Registry,
using the code (IRCT20240706062342N1).
Statistical analysis: For statistical analysis,
descriptive statistics (mean and standard
deviation) and inferential statistics were used. All
analyses were performed using SPSS 27 software.
To examine the natural distribution of data, the
Shapiro-Wilk test was used. Also, to examine the
within-group effect of exercises, the correlated
t-test (paired t-test) was used. The effect size was
calculated for each variable separately.

7

Figure 2. Administrative training protocol

Figure 3. Operational training protocol
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FINDINGS

Data were analyzed for the staff participants with
a mean age of 34.47+3.46 years and a body mass
index of 26.34+1.81 m2/kg and the operational
participants with a mean age of 38.67+4.22 years
and a body mass index of 23.64+0.62 kg/m2
(Table 1).

Table 1. The demographic information of the partici-
pants by study groups (Mean * SD).

Falahnezhad Mojarad et al.

According to the results of the paired t-test,
the severity of forward head posture, rounded
shoulders, and increased kyphosis was greater
in the staff group than in the operational group.
According to the p-value, it was determined
that after eight weeks of corrective exercises, a
significant difference was observed in the rate of
upper crossed syndrome (forward head posture,
rounded shoulders, and increased kyphosis) in
both the staff and operational groups (p<0.05;

Variables Administrative Operational Table 2). The results of the paired t-test in the
Age (years) 34.47 £3.46 38.67 £ 4.22 staff group with the syndrome showed that after
Weight (kg) 82.13 £ 6.85 76.53 +3.87 participating in the selected corrective exercise
Height (cm) 176.53 + 4.58 179.86 + 3.54 program, the reduction in the forward lean angles

BMI 26.34 + 1.81 23.64 + 0.62 (p:0005), rounded shoulders (p:OOO6), and
History of Service increased kyphosis (p=0.003) was significant
12.67 £1.39 14.73 £ 2.63
(years) (Table 2).
Table 2. Results of paired T test
Groups Upper crossed Stages Mean 'Mean T-Value P-value Effect size
syndrome difference
Pre test 50.27
Forward head 0.47 3.34 0.005 0.865
Post test 49.80
ini i i Pre test 55.40
Administrative with Rounded 017 321 0.006 0831
Syndrome shoulders Post test 55.22
Pre test 45.18
Increased 030 357 0.003 0.923
kyphosis Post test 44.88
Pre test 47.22
Forward head 1.60 3.53 0.003 0.913
Post test 45.62
Operational with Rounded Pre test 53.24 1.60 3.65 0.003 0.943
Syndrome shoulders Post test 51.64
Increased Pre test 43.62
. 0.36 3.18 0.007 0.923
kyphosis Post test 43.26

The range of changes in the reduction in the
forward lean angles, rounded shoulders, and
increased kyphosis in the staff group was 0.17
to 0.78 degrees, 0.05 to 0.28 degrees, and 0.11 to
0.48 degrees, respectively.

Also, the results of the paired t-test in the
operational group with the syndrome showed
that after participating in the selected corrective
exercise program, the reduction in the forward lean
angles (p=0.003), rounded shoulders (p=0.003),
and increased kyphosis (p=0.007) was significant
(Table 2). The range of changes in the reduction
of forward head angles, rounded shoulders, and
increased kyphosis in the operative group was
0.62 to 2.57 degrees, 0.66 to 2.53 degrees, and
0.11 to 0.60 degrees, respectively.

DISCUSSION

The present study aimed to investigate the
effect of eight weeks of corrective exercises on
the improvement of upper crossed syndrome
in staff and operational employees of police
and to compare this syndrome between the

two staff and operational groups. According
to the results obtained, it was determined that
the implementation of appropriate corrective
exercises was able to reduce musculoskeletal
problems caused by the work environment.
This finding is consistent with previous studies
including Gera et al. [12], Mousavi etal. [21], Fayyaz
Amjad et al. [22], and the study of Fathollahnejad,
Letafatkar and Haddadnejad [23], Abdollahzadeh,
Sohrabi et al. [24] and Yaghoubi Tajani et al. [25].
The pattern of upper crossed syndrome is often
seen in people who sit for a long time or people
who repeatedly put a lot of overload on the upper
limb [26], which was consistent with the findings
of this study.

Brager described a gear mechanism for the spine
in which poor sitting posture causes posterior
pelvic rotation (counterclockwise movement)
which reduces the natural lordosis of the lumbar
spine, the natural kyphosis of the dorsal spine
is exacerbated by gear-like clockwise rotation,
and ultimately produces counterclockwise gear
movement in the cervical vertebrae. This is the
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final gear that causes the forward head position in
poor postures [27].

The exercise program used in this study aimed
to strengthen the cervical vertebrae in these
individuals with narcolepsy. Strength training
increases blood flow and, consequently, increases
the delivery of nutrients to the cells while
stretching exercises improve and increase the
range of motion of the neck and increase the
elasticity of shortened ligaments and muscles
[28]. Previous research has also shown that a
corrective exercise program based on increasing
spinal strength along with stretching exercises
can reduce the incidence of narcolepsy and
rounded shoulders in affected individuals [29].
This study aimed to include mostly closed kinetic
chain exercises performed under weight-bearing
conditions, as these exercises are more similar to
daily movements [30].

Another condition that was addressed in this
study and an attempt to reduce the severity of this
condition was the condition of rounded shoulders.
Decreased muscular balance around the shoulder
is one of the important and influential factors
for shoulder abnormalities and chronic pain
syndromes. The muscles that keep the scapula
healthyare attached to theinner edge ofthe scapula
bone and control the position of the scapula. The
trapezius, rhomboids, serratus anterior, and
levator scapula muscles are the main stabilizers
of the scapula. These muscles mainly control
the movements of the scapula in all coordinated
contractions and assist in the coupling of forces
to the muscles that control the joint or movement
and prevent the scapula from being in an abnormal
position in these individuals and subsequently
reduce the amount of shoulder angle forward [31].
The way the scapula is positioned has a direct
effect on the chest, and its abnormal positioning
translates into movement disorders. This
biomechanical change changes the forces acting on
the joint, reduces the mechanical efficiency of the
muscles, and affects proprioceptive function [32].
In this study, shortened muscles were stretched
and weakened muscles were strengthened to
reduce the severity of round shoulders. According
to general principles, corrective exercise exercises
used to strengthen weakened muscles cause
biomechanical displacement and return to the
proper body position of the deformed parts. Also,
previous studies have shown that appropriate
exercises can address rounded shoulders, which
can cause conditions such as rib canal narrowing,
reduced lung volume, and movement disorders
in the shoulder area [25]. Stretching exercises
reduce muscle shortening, improve the strength
and endurance of flexor muscles, stretch the upper

neck muscles, and strengthen deep neck flexors
and scalene, enhancing overall shoulder posture
and reducing rounded shoulders [33].

The reduction in increased kyphosis severity
demonstrates the positive impact of the selected
corrective exercises, aligning with the findings
of Seidi et al [34]. Previous studies have used
strength training to enhance extensor muscles of
the spine for posture control. Such exercises have
been effective in reducing increased kyphosis
in individuals with upper-crossed syndrome.
Strengthening spinal extensor muscles, which
are crucial for maintaining posture, can reduce
the severity of increased kyphosis [35]. Previous
research has shown that strength training
increases contractile protein, particularly myosin
filaments, improves connective tissue strength,
and enhances capillary density and muscle fiber
count, leading to greater muscular strength
and endurance. On the other hand, stretching
exercises coordinate antagonist and agonist
muscles [36]. In general, it seems that the use
of appropriate corrective exercises not only
corrects musculoskeletal problems related to the
workplace but can also lead to improvements
in flexibility and strength. Accordingly, the use
of corrective exercises is emphasized to reduce
abnormalities and improve strength and flexibility.
One of the uncontrolled intervening factors in this
study was the participation of some participants
in sports exercises independently, which could
have influenced the results. It is also suggested
that injuries related to police work be addressed
in a more specialized manner on a larger scale.

CONCLUSION

Corrective exercises to strengthen weakened
muscles such as the deep neck flexors, rhomboids,
and middle and lower trapezius, as well as
stretching shortened muscles such as the
sternocleidomastoid, upper trapezius, levator
scapulae, and major muscles, effectively reduce
the incidence of upper crossed syndrome in the
headquarters and operational staff of the police.
Clinical & Practical Tips in POLICE MEDICINE:
To prevent and improve upper crossed syndrome,
exercise can be used to strengthen weakened
muscles such as the deep neck flexors, rhomboids,
middle and lower trapezius, as well as stretch
shortened musclessuchasthesternocleidomastoid
muscles, upper trapezius, levator scapulae, and
pectoralis minor and major, which was found to
help reduce absenteeism due to musculoskeletal
problems, especially upper crossed syndrome,
in police personnel, and reduce the budget spent
on the treatment and rehabilitation of these
individuals. It also helps improve physical health
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and increase their efficiency.
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