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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].
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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.
Acknowledgments: We would like to thank all
participants in this study.

Authors’ Contribution: Study idea and design:
Gholamreza Moradi Siasar and Amir Fallahnejad,;
data collection: Mehdi Norouzi; data analysis:
Mehdi Norouzi. All authors contributed to the initial
writing and revision of the article, and all accept
responsibility for the accuracy and completeness
of the information contained therein with final
approval of the article.

Conflict of interest: The authors stated that there
is no conflict of interest in the present study.
Financial Sources: There were no financial
sponsors in this article.

Falahnezhad Mojarad et al.

¥20¢ ‘L ®nss| ‘€L'JoA  ANIDIAIN 3D170d 40 TYNINOr ~


http://dx.doi.org/10.30505/13.1.9
https://jpmed.ir/article-1-1275-en.html

[ Downloaded from jpmed.ir on 2025-12-04 |

[ DOI: 10.30505/13.1.9]

ISSN: 2383-3483; Journal of Police Medicine. 2024;13(1):e9

s

0’0 *

L8 LSyl

7659395 Mo M gl (g3050 Lopedle P Iayzme Sl WS

obal (ol (ool (ollail ﬁ9l‘ gal> ol./i;i‘.jb (silojluo &b 0SS (s oy 09)/5‘
obal colps ‘U”*‘*x’" > f:b:| wl.x oy g gadl oBidls ((Silejl &gL‘un 03NS (s w).—: 09)§ Y
ol oled it oKEls (ityg esle 5 (o 0aSEils (el Sy g (g (libiaul 09,8 "

°-’:‘.&%

MD

Ml s gme 55 gh (slacasse 55 035 5 (s & oalll e ibla 5 gabi 315 1l
2 Yool wiloyeld aide cudd il Gwyp gols aedlbe jl Gaa (wlol uen p siws SiNae-SUSwl @S]
5 63w 09,5 95 G gyt ol Aunlio 9 213 ilikae g (53l QLSS 53 (lBgd mblite pgyuiuw Seier line

Sy Sildes

GV Jlu ologmnygyd 5l oS (oal8l elad gy (slalslan (uyxi g9 51 a5 (63,05 a=lllao oyl 5 il gy g slge
X391 03)5 deslpe (laas bl glohd S (glags 4 lodili g wlyds g 5335 4ol 3 355 LIFeY Jlo slesls,s
cablo dy dzgi b bl digad Yo (olad 03955 slajlime s dzgi by wiad bl (g5ladipm g, 5l eslainl b
sledild 5 sl 6255510l Gl osailntey zpe ;5 150 el Gililac § (53l a0 03,5 93 4 393 Sl
ol 4y g 3 03l hbamio (IS by I AL 398 (Sl Gl 5 olapSe g I 28
59 SUAS Sl oaliial b (598 wligpad g oad olig widlide (gl (S linped) wiitio (>l wlinyes aiia
Sl S5l (sailiay xSesll aiilen (JSgy shal oLl 53 5 3 disloy (oad hpms e cosii (gl
b olel Julxi 5 4 Jolpe oled . ealiti] diunly cundS el I dslllae ol 53 el Joe 4 gsailom
A el SPSS 27 3815 31 eslisiul

VAISVER/YY o WE/FVEV/FS i oSl b a4y oildac g (golin BasSesyd pumgiy ol 5o ibaaudly
A o1y Glis b ad uyp gisexie 31 @S olaS YY/SFH/EY o YE/VER/AY Coliys 4y (S 0395 aslis g Jlo
WBLtalial 5eilS g (P=o/o0f) 35 (sladils (p=o/eol) glrdimw @ I (3buw 09,8 ;5 iie (>Nl wiliyal
35 sladilsy (p=e/ee¥) sladipw wad jI >Nl i Gildes 098 )5 wuizman 33 diwlS (p=o/eo¥)
g1 diwlS (pe/o0V) didlysialidl j5lS 5 (p=e/eoV)

GilSwl (sloyyy g (SilBgs gblite 93w Golal wud Gials jy (edan g ,als.w Yool elisyel ‘5)_54.1“
) yige olail Lasileyd LSS s (SVae

siiadeilg enlinyad o SV GUSwl eS| uady hud! laejlgals

rallio dmd)li FJghume oLiugh allio a4y sl o9
VEOR/o /oY 1l pole saSizils las S s aohed woll 1ol Falahnezhad Mojarad A, Moradi Siassar
o . G, Norouzi M. The Effect of Eight Weeks of
VeV SN 1y VEWAVEEN g 85 «oip9

Corrective Exercises on Modifying Upper Crossed
Syndrome in Police personnel. ] Police Med.
2024;13(1):e9.

VFoY/oF /Yo :ylicil m.norouzi3058@gmail.com :(S.ig,5Sl oy

Copyright © 2024, Journal of Police Medicine | This open access article is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License



mailto:m.norouzi3058%40gmail.com?subject=
https://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.30505/13.1.9
https://jpmed.ir/article-1-1275-en.html

[ Downloaded from jpmed.ir on 2025-12-04 |

[ DOI: 10.30505/13.1.9]

0

<6 1 o 0 oy e o) W) o |rre o)

Lol QU y3 GlBgs gblite pgysins S92 y >Vl wilinped aisn i pils

Sy i g8 Al s ellae alsl yysSpady
sladinly padsy Js 4 (ldee 09,5 (psizmen 3l
Al 4y (533Se 5Ly 48Ul ollis liygms 5 atslS 0
A Ml o2 53 gl a3 e g 355 (l8gd
espbis dlar I il il IS _te I elsi
i8S )8 ) Bise ey dmel> (sl lilac g (g3l
il 5 eslisial Ly gaals woliyed y3l (pmizran el 0aid
9 Jhs—wg (Jm e 295 (Jgy psd 3ile Ghlwg
sl gl 53 a8 W] el oasis pladl Ladijg 51 <lgil
31 oalisiwl L =g wygao o wlinyeld ol po 2w
wwwlgowmf@m“u?b
(sl 5 ildec) olatil il LSS Slows
slocas 5 xS day g 5 by oLl Glo
ci 1Sl Gy Baa b deellas gl (LeiT aege 31 ying;
o=l dunlio g Lol (Shilee g (gobiw LS, 55 (—l8g8
A el ldee g (g3l 09535 93 oy @9 ¥

ey 9 Slge
G 9 Glatolie i Gind g9 I ol asllhe
i) (Vs SIS «Gniined ysl (65le ol e
Oty (58t Gely) leles 5 (Gl iy 5 1513
3 L2ld Goly Gy 5 o5 08 dlael o8y (0BT
5l ealaiwl L Lasdigad .aisgs VoV Jlw 53 laen liwl
VoY olopnagsd jl 45 oy gLSHB Sl (ssleiiyu g,
ozl olicen oliwl ;3 Ll (gylags du VFeW sly, 5 L
Cond (53 S owd pd aladyy Gl g atagy 03, S
asllhhe Ly aa o olsal aisg leaild g oy YU
Loy Gy 4 @isdS GBaSanzlie g len Gy
iBlay HBg8 gblite pgyuiw Ly bdye Ve wl
GledS diilu (0 iz (Fodx 4 3959 (slaylime 3
Crowd 43 ol diil 43gShe il Jluw Yo LYo o
Syae pie S ol g iy (05 @l B8 i
Oz 3 3gy wldley o K Jlamiwl pac gyl
e )3 > a5l G SRS eS, b j3a> pie
ols-ie diasllhe )3 joam Al ay Jaled pae 5 (el
A 48)S L5 )5 gy jlume
39— LIS w0 )3 9 Sy Gy arn Ad2p0 5
gaite ol Linled (gbiod 4 3953 slalse
S0 09,5 95 4 o omle d azgi by ool
S o wd o—ildae g (galiw

st Sl B9 @ bliie pg)xius (5 e3ll
SaleSe gy 3l 3y Bl g gladyy s slaly; 353
ol&iwl da oo wldid=d jy (hgy ol Lo esldsiwl
o=l 53 DYA] el jlaysys 9> (534S 5l g 00t

Sicuzy «9S (wgS1 Saogilil il aw Il (b,

ISSN: 2383-3483; Journal of Police Medicine. 2024;13(1):e9

doddo
oM bias WS ie I K ¢ ISl NS
o=l el imie slaysdS Il 53 IS A by e
il Jolye payiclel 5l 0 pls—e 4w
Jeldio 5l ol )3 OB bume jl (5093 5 ()5 wdyb
o lize sla e i §d o SWae- U wl WS i [V siiws
oM 53 ae M5 5 (S ey d 3y 4 Las 5|
51 oalitaol s 4y «oaly illac sLmgyes Y] ol
Uogaine (cLaainyaS ol aiile (3,6 cbilis wlj o
dez |y (3L —Sapud HLadlal (S sLodiil>
S o d Ml ) ot oy 0 )3 Iy Lgil 45 4 1S e
S lmelas ¥ Y aasae Sh 8 itac Sl
of e3liuce 3550 plawil uly lund! 1551 bauogs Vg aso
slocasio g liw! cowliol lacdls 35, 8 45 ol
S8 o Vsb jobas 55355 3 piwitd aibe (LSS
St ey (o3l IS 3 (wizmen [F] 3,50
TS 5l S esliiwl g e ey wa o Vgb
1555 8 cnoliols sliuol 53 S8l (ol 390
Mae- SIS wl @S i wns o 5Ysb 53 Slgie S
Mo YL gouid 33T 3525 4 Lol slpm b ilize
e 3Tlgioe ey S A bype VAUl
Gl (g9 LIRS was Vsb lacund 4
9 Hloys gladinie (ialiSl g e300 coiel Glals ()8
10 Y 39 3-8 355 5 glojlw (gly citidiilys

aloe 3 M-S wl sl (gl 5o
053y L Seilegus wlallhe Gob il pumdy (slog
IS 355 Gk il oizen 5 Joolie yy ilize slayly
Gl 09,5 S iy [ el s a3
ISl WS 51 a9l oy L oly e o dbazsli
WS ol U olyon g 8lge yidas 33 45 cowl (SMac
9= 53 dsllae Sy V] el o (5l3S om 3y
sl 38l 51 oy WY g Gy (il 5l oy FY g
loays V] ales,S (oS 1y o 4usb 53 38 (Jelie
6B 5 @SS slaylid s 4 el (e ilSul
gt «Sail algise cdel oayy i Al s we
-l slasys [A] il aje Loy sls g5 5l e
loz I i ) alie glaciewd 3 3 ilyie (SMas
Lol ey uwl comuwd (93,5 doccws dLagjl dedils
olziel S (HlBgd g blite o9y [Vo] 3l Lagily
ecel Vladimir Janda a5 5 lhe 45 cowl bl
Uil g ledild cumdy pons glrdyw) L]y Slal
93 a i Llgige iy Shsdl gl sg-dise (G9-alS
g Al (35 w4l s SVae- Sl oW g

3l 5 liles 05,5 93 4y Gualy sLmg s
8 i ol 53 dslllie 390 09,5 93 g Bse i
23 3839y ekl el lilas 09,5 5 (ki 09,5
bl copmdy wnioiYsb i Jods 4 (galiw 05,5
Jlainl «iligs sLmell 31 (65l S5 osliiul g (i


http://dx.doi.org/10.30505/13.1.9
https://jpmed.ir/article-1-1275-en.html

[ Downloaded from jpmed.ir on 2025-12-04 |

[ DOI: 10.30505/13.1.9]

ISSN: 2383-3483; Journal of Police Medicine. 2024;13(1):e9

@lisged olsai] g0 [1A] s olsail g sadds wldl
LS LB oo 4 4zgi L 45 390 yge 4 >Nl
HoelS aq 935, g oylsl p3 1) 395 By yidan) gobiw
ouile )3 1y 395 By i 45) (Hillee 9 (38h S e
slaobes 33 asilgin slydl ool L ail (sl dS pe s
Alsd 5l g s ila wlinyad ol plasl 4 )13l 9 ()8
O @Y Sy d9w e (6l wilebiw jy e wlined ol
A g dihn cdey e doy (iuped dolip 45 ewl 453
el wluds sy pladl 4 e )3 dd> 4w wyg0
=>ol wligyad daliy ((4inds VO L5 Vo) 43,5 0,8 Jolis
(a8 Vo L5 ) (5355 35w g (s Fo LI Vo) it
ol sl (LSS (o5 comle dudzgi U agy
(=Yool wligyed oals elssil b8 (ildes g (g3biw)
Syl allas ol 55 g Slai |y gaisio Jaluwg 5l eslaiw! Ly
G oyieS L o> lb elinges 45 sg o 4
S 5 (—edi wligpel o I eadimhb wliges
S5 bz 3 ol e bls coliuyed ol bds 1y o5 sy
il dlesd (gaiuilyi (Yool wlboyed doliy .asiils Iy
&ELM P9IV 4y Mt Q'J)_A U—’SP (59—<'” ) elace
5l bdd o 5 4 S (lawly W idue de—pa |y —il3gd

Vo] el ouis oalisiwl gl g S byl

12

D8] Cihasio iS5l osliiasl b 5eilS assly (6 ,aS0jlail 892 (1 JSi

dw 4 ylojed dellhs ol 4SS0l 4 dmgi Ly

355 lails g a sl il 55 alS glodry, w 4 b)le
elae 39 @Y (g8 g blite oysiw) ey 4 og3
oJ._.\.'st.} eae siile ey o=l ) edims
ilbe adijed M Ylgilgie (S dee (j9—wSI3)
eV ae & 6le sadoligS e _ac e g i g
g @S oa iVl (o Bg8 A dijgd (Sl (g elis
g S d el Ll (glyml o9 g Lanppged
2 am3e plutd ) oliw 09,5 iyl JSigy ¥ JSi
gl Ay =g LS I eslaiwl Ly weolinyel ol
Gl S wlinyed g ol Aoy cadaisns wlac
olzil Hygo do eliupad .ab ealiiwl eadoligS wiac
Aol acals galspladl cdilB o)lsl boe j> 45 Wal
Aemdpe L fy ildas 09,5 (el JSigy ¥ U

ol)lSA.h 9 0 3')33&5

patdie 5335 e e 8y 4o (53L5 el 5 s—es)ST
P A Lol s i diwlyd oaiS Sy il o A
oz o A Ao dw il Hlas LS (g el
s -0 e @Y |y Glaleces jo L dw g 29-d 0
lahis g osliunl b 5 mly YolS w0 4 (o §f
by )3 npiiz) 408 o0 Jalio jlg05 (595 32 |y 3
s 4y ol S a1 s 5 Sigeil oT (3!
ol 155 4 ) 55 i rass e Jf (o lgie ke
olg=d (gxtetlus YO alold )3 Jlinzs gnygd 4y
DY) el 8 Buses, o shals Ly ah wea
Sl Gb 5l s daisS glapeSe I esliwl Ly
o0 4y a3y 5l o Jolg b5 dgl; AutoCAD 2013
—ized 3 (sl 4gh) s9ee bt Ly 535 e
L pmres ST oty Sylosid 1 45 (b slacial s gl
e =Sile 9 b (S o3l (5,5 ilid agly) sg0c s
Mg aglj plote 4 (g laual o (g srelecwsdy dugl;
Sl oizen W] 038 ol 3,5 aild g ya (slye [F] 10
G hoio (i Shs gl w 55515 Ll gy Sojlail
(Staedtler Mars, 24 Inch, Nurnberg Germany)
055 sy 1l e 3aSlail ol (gl A sl
0051 sl Nl et gl p23il9s 5 (gl
1y 39 s 4S5 3 dialyd oaiS Sy 5l (T2) oygo
i oy 93 (5315 oaly el il )3 WS 0 S g 1>
g ol il g3 4 Sigejl . 3ia i diwzyy 5535 pidn g
o 0AIS Sy By bl Ledl (55 2 |y 395 bawg
iy 0yt (5 )L 03yl al3Sy Blo edls an |y 395
oy (531 o3yl b 1ol g eSSl 45 s
oy—to ()L 03y 5139 335 i oy e ealaysly
s 093 oypo L3 4 oyad ol 4 (335 ptén
opteo (5515 03y 935S oy b pizen 39D paRdio
By b g3 55 eeasjlgs 0y (s o)L glduw casjlgs
)}b@w&|9sw9mwww&|kw9;
e Sy J21 g Y e a3 B b g3 5 5 plajen
A 30l ey @Bl 55 5d eady 45 ale LS il eald
o of g akii g Jog et Sl 93 aLols g
S eedle iy p3jlsd oo (5yL3 01l plye
o Ly g e85 )8 )9 S 0yge 93 (59 |y piS s
Ll S g w85 5108 8 5w (59, WolS
Js—opd jl ealitwl Loy g 3088 oy A3 5215 (595
i gSejlul so—als augly J(a= 4arctan (2h/L))
Az B8 51 iy yuslio aecwl 3 S5 4y o3V WV () o)
Ols-ie d az)y OV I yindon solie O] slardyyus (laie 4
olemie dy dmys BY 51,585 o slie g O] 3,5 slaasls

A asd,S bsys PA] aslialisl seals
Gizi Ll og =i 5l BT jl sy (Basses, &
eVl (urs g 3385 Lidal 5 dslllaa Iy aslislisy oy3
Al oS Ly (g 33 () Sl 31,81 SIS 503
= Gl el wlgpal Goled b e (enss
Lol iidunydl lie 45 LS wlallhe 4 dzgi Ly g,

o

¥20¢ 'L @nss| ‘€L'JoA  INIDIAIN 3D170d 40 TYNINOr


http://dx.doi.org/10.30505/13.1.9
https://jpmed.ir/article-1-1275-en.html

[ Downloaded from jpmed.ir on 2025-12-04 |

[ DOI: 10.30505/13.1.9]

<60 4P 7o v degl T o) Kby o o)

Lrl)s QLIS 5o s bliie g 39sg0 3 (>l wlinyas ida cudn il

! il e et 530 53 sl dallne (y-sima
5 =y B9 ((IRCT20240706062342N1 dwlbus Ly
Jelxi g aiad gl oLl Jolod 5 dpjs
5 (3ylalil Sl =il g SSbo) (—dmogi HLal 51 (55l
oLl s L Juloxs g dsjm omolad b oaliiul bl
039k syt (sl b Ll SPSS 27 331 05 ]
Omizad .o odlaiwl gl el I dLaosls gjsi
S (5 o905l 51 elingad (29,893 5l G (1=
3 (sl yleslasl s ealitwl (g5 Cewd () diwson
A duwle 4BTas eygo 4 Layasie jl S

ISSN: 2383-3483; Journal of Police Medicine. 2024;13(1):e9

395 ey yidus 45 ldas 09,5 (5,5 comle Jds 4
Sacd ol Hge 4 @linped aihS e Jouesil 53 1)
iy jlaaslal ol g eso (o ad Giesli8l iyl
@byt ddgl el 434S S mo ol d i 453
z 4 B s, b slalilss 4 deg Ly gas
09y i y bl dellhe i Vs wlhsYe

WS awlis b (i ﬁB—l‘ oli_y...Kbg)J D93 3D e
w35 i85 b s (IRSSRCREC.1402.282)

Hlelas 09,5 hayes JSg0 (¥ IS


http://dx.doi.org/10.30505/13.1.9
https://jpmed.ir/article-1-1275-en.html

[ Downloaded from jpmed.ir on 2025-12-04 |

[ DOI: 10.30505/13.1.9]

ISSN: 2383-3483; Journal of Police Medicine. 2024;13(1):e9

Politio o 4 zgi Ly gy ibilee 09,5 51 sty (oabiw
u_JLQgS &bLn.uc 9N U‘)—*A BN 6)|.)L.'LSLA uel_:u
93 2 3 (4BLili3l 5o 815 5 3,5 (slaaili glodsy )
(Y Jgaz p=Se/old) s samlio —ibdec g (galiw osff
9w L galiw 09)5)3 Ao Cnd (3 us_A)T a_d.u
=Mool uyeld dolip o a8, jl s a S sl i
sl (p=e/oed) glody w slalg; yaoals (o xitn
J3ine (p=o/eet) aibliyinlisl joalS g (p=o/ecF) 35
wledsy w gladygly Gials wly o dals (Y Jgaz) 392
Ay goliw 09,5 55 a il ialidl joauls g 3, S claaili
L5 o/1) g dmys o/ VA L5 o/old cdys of YA L5 o/ NV qaiys
g Ay o/ FA

2 Sy sy 48 sl ylis pgysiu Ly ildec 05, S
slranw lalg) GialS wiiio Mol (iaped 4ol
a8l yiali3l 59838 g (p=e/eo¥) 3,5 sladilis (p=c/oeV)
LS wly ot dels (Y Jgaz) 39 s —ime (p=o/o0Y)
3Ll 5aialS 5 3,5 (sladils wlrayw Loyl
L o/55 cdmys VOV L o/5V lyi ay bilac 09,5 5o
g3 d >3 o/Fo L o/} g dzys Y/OV

Ohlen 9 320 Sl

azsl

e =Sk L obiw pBusses, & gloosls
YEIVER/A) iy 0395 el g Jluw WE/EVEV/FF

0=Sileo Ly ilides (BasS Sy 5 0 55bS 4 ayerio
VYIS Era/SY (s 0395 uaslis g Jluw VA/SYEF/VY i

() J9a=) ad upy @aparie o o SobS

330 slog )T KuSaT 4y AT eSyd KushSs0s wledbl (1 Jyaz

agllbo
Sliles e
ES{REIEI I Je)) 3yl a5kl 3yl Loyuiio
(0Sleet (0Sileet
WA/SY £ F/YY VE/EY £ ¥/FS (Jo) g0
YE/OW £ Y/AY INZALEZ NN (p55k) is
WA/AS + V¥/OF WE/OY £ F/OA (resiilo) 43
YY/SF £ o/sY YE/VFE £ 1/A) S o393 el

VE/VY & Y5V WSV £ 1/¥4 (U oss ditslas

095 1> 4Bltaliél jolS 5 55 sladil s glray w

Chualy a5 gl (¥ Jgsz

Lo puSilio wglas t Sl Lo 09yt .
Sl o3l D laie t laie e i 0sal dl>ye = £ Leog,S
)L.ES-‘“ db:u‘ 2 )L)s.:. db=u| U.ubgs
Bo/YY £ o/AD 0905 et
o/ NSO ofoold ¥/VE S/FY t o/\F —— slodyy
Fa/Ae £ 1/e) 0995l
[NAASERVIN 0395 i B
oAV ofocS ¥/ oY £ ofoY 2o 3 laails gy b sl
QO/YY £ \/FF 0905l
FONA £ V/YY 09l
o/AYY ofoo¥ ¥/0V o/ Vo t ofo¥ - 4l alzel 5eals
FE/AA £V/Y0 0995l
EY/YY £ 0/35 095l
A ofoo¥ w/O¥ V/se £ o/ - slrdipw
FO/FY £ 1/5Y 09951
QW/YE  o/35 098l _
ARV RY /50 V/§o & o/Y - 38 sleails o b ildae
OVSE £ V/SY 0995l
FY/SY £ o/ AA ORVSi
/YW ofooV YA o/ V5 & of Y )_ - aislyyiali3l 5eals
FV/VS £1/o4 09051

dsJlbo U—‘l asb b as [vV] 3950 041D ‘.)._'u.lfu.a .))ls
ecdly ecdilhe
whds g gha ) gleaisgsz )Bgilw
b Sansd 5 (weluw gladyic cogr SIS oaisg >
O b 505 e GalS |y (6508 Wiy giw
slodyic (idyz G8lge waiseyr Sy by iy w88
Iy loaingyz eSye wealyiyd g 390 i celw
=35 slmoye ) celw ladnic (i Sy> BV 5
el Cuw 45 el olpl 03 33E 4> o=l S e sl
i slpeansy ;3 yw g3tz =58 cmsy

wlinyed d g cods 5l (o wyy bl dallbe jl Gun
QLS 53 g8 g blite ogyviw 3942 plime > >Nl
59,5 93 ot oy ol dailiio 9 Lol ililee 5 (saliw
ol wsdy el 4 d>gi Ly agy ilidae g (galiw
PEe-N LI PR\ S CSRPSS | | R VE V-S4 L GOVH R\ 9
ohBen g Gera dlozjl 3 wlellae Ly caidly ool s
95 VY] hlSen 5 wmol (BLS V) (lSa 5 (5900 {IV]
5 oalilliae VY] sliislis o IS sl il d sl
9 —llisdz 5 [YO] phlSws 5 (e (V¥ (stiails
(g8 abliie pgynine 59 SI| ul gued [VF] oylSan
5331 Ly wiiu e (—¥sb plajimse 4 (saly8l s Ll

=

¥20¢ 'L @nss| ‘€L'JoA  INIDIAIN 3D170d 40 TYNINOr


http://dx.doi.org/10.30505/13.1.9
https://jpmed.ir/article-1-1275-en.html

[ Downloaded from jpmed.ir on 2025-12-04 |

[ DOI: 10.30505/13.1.9]

=

<6 1 o 0 oy e o) W) o |rre o)

Lol QU y3 GlBgs gblite pgysins S92 y >Vl wilinped aisn i pils

wide coghi g o35 ey wilde Vb caud (i
OBl ol 39 by g S e sx S s
9 U39S e 0aiiS s wlide gy 3 Slae ey weyad
IPF] 3g—iie 35 slodils cosmsg

Saimdldd 8L ialsl 5o alS ca b pials
33 V0] el gwor S an 5 (g3 mali Ly a5 3g
S il ez (58 wlined (L8 wlelhe
by Jp0S gh w8 pyiw saiS ey wiae
i peals jn wolipyed g9 ol LasilesyS ealasiwl ¢
9w dmy Mo oly81 5> 4l ialiél S80S (g lmials
4SSl am dzsi Lo [P ol isail (898 g blite
e S el ggiw eaiS ey wilas easdi Ly
A cald g i camdy (1SS 50 (salS wilae
HS S aibbiyialidl e als g laial wad jl plySie
iy liyad 45 ilosls i oL wlalllae 5 [¥5]
bl 53 ej gy il o8 o Gl eely
9 =93l cien (lacdl wya B s Gili8l (yjsre
o9l g alac JL5 5o 55 Spse slisi Gilisl (bl
cualiiwl g cya 8 i ali8l crel dmctyy g Layli sla s
Ols—ie dm il wligpel 9k jl b0 —Mae
S e Jae il g §dlge el de i uS Sinlan
wiligyed | oslaiwl 45 oy 5 dy IS jobo ay [YV]
-GSl @S e 2Vl el Ly 4 ccwlbio (Yol
g lgioe ASdy 90 41 e Ly bdiye (SWae
2= oAbl Ay o 53 S |y a8 g (g ipSlhsil )
gz 53 Yol wliuged l ealaiwl au (wlwl won
15T (g mdpdlhseil g @yud 59 5 Lags lials Gials
39— (50

o=l 5 saiidyuS ySalslie Jslse I 0
Jitue eygo 4 GBS eSyd jl am wSyd (ioagh
S5l ol 53 wlgioe 4 39 (—lyg iyl
o 385 wldio )3 33 B0 Shicdio psiomen 2l
sSanais wygo dny pudy Joi Ly bie glacuul
g didlay

iile od_dciins w¥_ae cogdi gl oMol el
A iiijed gY—Vlgjlsio (S dae 0aiiSes el ac
sciile saiolisS N e LS opiman § (ol g (il
03iply (B adiijyd (Sl pinLlis wiae
>80 sobas (Sii 5 K255 (sl Nde g S
LS ) g g blite pgyviw adle (uals ecly

g—ise ellaill asiled ildes 5 (gabiw

9 oS s9-Bie 4 ey i 3 b Wl
by wlinped I plate (HBsd gblite oyaiw d3p
0l iiS 0 wilae s il sadidims wilae gl (gl

ISSN: 2383-3483; Journal of Police Medicine. 2024;13(1):e9

YAl seioso hpmd

o3&l Aol ol 3 A S (el dalip s
i3S oS e elde 45 day gl s BV
syle ghls a5 a8l gl 4y (=38 sleesisSpes)
Ol eely 5538 wlinpad 39 gl idgs glrdyw
O l) ol slge ailuy of cBlaio 5 350 Giluyiss
S ligyed oy Ko a1 5 Am3G il ol
3980 S 4l Sy els Q¥ g 39a el
Iy oasiolisS el de 5 Lacasly Gilwis cools 4
U8l 5 (e (Mol wlSy > doliy S el oals
AgIn it Dl olyed dy @l 88 i a8
23355 Sl 5 slraw Al plise giteS ecl
35 o=l 5 G dellaoe ool 53 [We] 39 Ve o, 8l
2 g L 5> oy g0 Aoy wligped el 4 s
wlSye ay wlinped gl haj o9-d pladl gy Jons el
IES g el oyl Job 53 45 (sloyojs,
1 Ld) IRVEEN-S

b dmgi o 40 dallhe oyl 3 45 (550 Ldyle
3)S oS adyle ol was jl los L sgy gl 0 (VS g
Slybl 4 SVae Jolsd GicalS g0 3,5 slaails ds)le
Lo lal gl 1Sl 5 ege Jalse I S0 il
ly S 4 e el ojo 33 oy diw g 4l
Jeaite S ylgziwl ABls & d wyls e 455 plluw
elde ASiS e S ) S cmdy g Nsde
@S 0apVl g ola8 (glasilaiy (e MY g5lgie (glddiied
eloac CH' Ay &S Lrl“" Lsme.LLm.)uLd‘ O|9_.Lc ay
SaS Kmlan Lo sl elai ;s S wiSy > Litee
L Jomde 45 (o ibhie L5 3 iiS n Jy8 Lingyd i
23S (S8 5l g Bigh wdr WS e Sy |y e Sy
aolsl 53 9 4 (oSl sly8l ol 53 mubyd cumlse
o3 ¥V 5igts 35 olrastils angly e icnlS eosl
S8 9 13 s (595 1 puicuns 3l (GBS (5518
ol 350 il Sy eIl Ay o sbyus
(Jmaio 3y 3ly (Slogg ey el (Suiloga jmnss
o> ) 9 de-iie wias u—i‘-‘&ﬂ =hE LS
wsllas ol 53 WP L ose 8, Gl coxi ) doc
ws—ioligS eV ae 3y S sloails wid il gl
gl i diisms el g aid)S I8 G S cos
Mol @18y > elinyad (oIS s elgs Golawl 5 350
Dgd o ealaiwl el blhimadl ¥ _de cogdi gly s a S
o cpmdy eS8l 5 —Sillogn lrale el
2 pizad 39 dse A8l IS pous gl iy S
5 sl linyad el L 4 ailosls gl od elslas
ezl ylse 45 3,5 ladils Lsyle plsiie wwlio
ISy WS 5 (59 e (EealS g (59 JUI S
(otiniiS liupel V7] sz g |y 3yls a8 asl js
5 a8 i mdse il |y oadolisS e de o alisS
o 9 Adidaoe d9ue |y ca S e el ae ol wl


http://dx.doi.org/10.30505/13.1.9
https://jpmed.ir/article-1-1275-en.html

[ Downloaded from jpmed.ir on 2025-12-04 |

[ DOI: 10.30505/13.1.9]

ISSN: 2383-3483; Journal of Police Medicine. 2024;13(1):e9

Aol .(5j9s9— (gt Losls ol g i 1(5j9 )9
1393 et o (63555 9 lie adgl 3,85 2 OB sy
9 8 codyius Bl allio li s bilyaea g
Aindyse b ol 5 gsaie wdlbe cze

ayai adlie sy e gy g Sle (o)l ws
aallas JLB )3 =8l oylmi isSam 45 1 blaiie
lai vy =g 4 B>

3923 le ol igS g allio oyl 13 oIl ssl>

RO KY)

Reference

1. Paudel L, Manandhar N, Joshi SK. Work-related
musculoskeletal symptoms among traffic police: a
review. Int ] Occupational Safe Health. 2018;8(2):4-
12. doi: https://doi.org/10.3126/ijosh.v8i2.23330

2. Marins EF, Andrade LS, Peixoto MB, Silva MCd. Fre-
quency of musculoskeletal symptoms among police
officers: systematic review. BrJP. 2020;3:164-9. doi:
https://doi.org/10.5935/2595-0118.20200034

3. Larsen LB, Ramstrand N, Fransson EI. Psychosocial
job demand and control: multi-site musculoskel-
etal pain in Swedish police. Scandinavian ] Pub-
lic Health. 2019;47(3):318-25. doi: https://doi.
org/10.1177/1403494818801507

4. Zaker]Jafari HR, YektaKooshali MH. Work-relat-
ed musculoskeletal disorders in Iranian den-
tists: a systematic review and meta-analysis. Safe
Health Work. 2018;9(1):1-9. doi: https://doi.
org/10.1016/j.shaw.2017.06.006

5. Zad SS, Patil P. Effectiveness of Janda’s approach
in upper cross syndrome in medical students. An-
nals Romanian Soc Cell Biol. 2021;25(6):17385-99.
http://annalsofrscb.ro/index.php/journal/article/
view/9025

6. Larsen LB, Tranberg R, Ramstrand N. Effects of
thigh holster use on kinematics and kinetics of ac-
tive duty police officers. Clin Biomech. 2016;37:77-
82. doi: https://doi.org/10.1016/j.clinbioj}
mech.2016.06.009

7. Larsen LB, Andersson EE, Tranberg R, Ramstrand
N. Multi-site musculoskeletal pain in Swedish po-
lice: associations with discomfort from wearing
mandatory equipment and prolonged sitting. Int
Arch Occupational Environm Health. 2018;91:425-
33. doi: https://doi.org/10.1007/s00420-018-
1292-9

8. Fiaz MW, Ahmad A, Munawar A, Rabia K, Fatima
M. Prevalence of musculoskeletal pain in traffic
police wardens of Lahore, Pakistan. Rawal Med ].
2018;43(1):61-3.  https://www.rmj.org.pk/fullw
text/27-1488699809.pdf?1734421980

9. Da Costa BR, Vieira ER. Risk factors for work-re-
lated musculoskeletal disorders: a systematic
review of recent longitudinal studies. Am ] In-
dust Med. 2010;53(3):285-323. doi: https://doi.
org/10.1002/ajim.20750

Ol)lSA.h 9 0 3')33&5

-U_cL\.> wlac sile o_)_.d‘mb'gf wlac L,W—MS e
w5 LS oaipVl (SBsd A iijed (Sliwasiiz
OhenlS 5 b pasdie 45 Lsg Sy g SzsS (gl
9N 8519 dy (SMde S wl M il ol eene
S e SaS alliti] ( maileyd SIS s (o l5gs g blite
b ahdl gl sl 5 glsys (sl oadiainje a2 5
9 Glomuz ol 33y 4o (prizzed 1230 lals

S o S8 LT lS il
Lyl casllhn o hb 5 oal 45l o8 s ung ogm

3o Laodls gyl oz liizMs ; wl g s wluw g3l

10. Rahman A. Work relatedmusculoskeletal dis-
orders among the shopkeepers: Bangladesh
Health Professions Institute, Faculty of Med-
icine, the University. 2015. http://library.
crp-bangladesh.org:8080/xmlui/bitstream/han-
dle/123456789/265/A.T.M.%20Hafizur%20Rah-
man.pdf?sequence=1&isAllowed=yr2015

11. Seidi F, Bayattork M, Minoonejad H, Andersen LL,
Page P. Comprehensive corrective exercise pro-
gram improves alignment, muscle activation and
movement pattern of men with upper crossed
syndrome: randomized controlled trial. Sci Report.
2020;10(1):20688. doi: https://doi.org/10.1038/
s41598-020-77571-4

12. Daneshmandi H, Mansore M. The effect of eight
weeks comprehensive corrective exercises on
upper Crossed syndrome. 40 female college stu-
dents with forward head, forward shoulder, and
kyphosis. Sport Med Technol. 2014;4(12):76-88.
file:///C:/Users/1/Desktop/Downloads/arti-
cle-v12n7p75-en.pdf

13. AhmadiH, Yalfani A, Gandomi F. The effect of eight-
week corrective exercises carried out in water on
pain, neck flexors endurance and upper extremi-
ty range of motion in patient with upper crossed
syndrome. ] Shahid Sadoughi Univ Med Sci. 2019.
http://dx.doi.org/10.18502/ssu.v27i3.1193

14. Thigpen CA, Padua DA, Michener LA, Guskiewicz
K, Giuliani C, Keener ]D, et al. Head and shoulder
posture affect scapular mechanics and muscle ac-
tivity in overhead tasks. ] Electromyograph kinesi-
ol. 2010;20(4):701-9. https://doi.org/10.1016/j.
jelekin.2009.12.003

15. Harman K, Hubley-Kozey CL, Butler H. Effec-
tiveness of an exercise program to improve
forward head posture in normal adults: a ran-
domized, controlled 10-week trial. ] Manual Ma-
nipul Ther. 2005;13(3):163-76. doi: https://doi.
org/10.1179/106698105790824888

16. Ahmadi H, Yalfani A, Gandomi F. Effect of eight
weeks of Corrective exercises carried out in Water
on Static and Semi dynamic balance on students
with Upper crossed syndrome) Janda approach. Sci
] Rehabil Med. 2020;9(3):286-96. doi: 10.22037/
jrm.2020.112005.2141

17. Lundon KM, Li AM, Bibershtein S. Interrater and

=

¥20¢ 'L @nss| ‘€L'JoA  INIDIAIN 3D170d 40 TYNINOr


https://doi.org/10.3126/ijosh.v8i2.23330
https://doi.org/10.5935/2595-0118.20200034
https://doi.org/10.1177/1403494818801507
https://doi.org/10.1177/1403494818801507
https://doi.org/10.1016/j.shaw.2017.06.006
https://doi.org/10.1016/j.shaw.2017.06.006
http://annalsofrscb.ro/index.php/journal/article/view/9025
http://annalsofrscb.ro/index.php/journal/article/view/9025
https://doi.org/10.1016/j.clinbiomech.2016.06.009
https://doi.org/10.1016/j.clinbiomech.2016.06.009
https://doi.org/10.1007/s00420-018-1292-9
https://doi.org/10.1007/s00420-018-1292-9
https://www.rmj.org.pk/fulltext/27-1488699809.pdf?1734421980
https://www.rmj.org.pk/fulltext/27-1488699809.pdf?1734421980
https://doi.org/10.1002/ajim.20750
https://doi.org/10.1002/ajim.20750
http://library.crp-bangladesh.org:8080/xmlui/bitstream/handle/123456789/265/A.T.M.%20Hafizur%20Rahman.pdf?sequence=1&isAllowed=yr2015
http://library.crp-bangladesh.org:8080/xmlui/bitstream/handle/123456789/265/A.T.M.%20Hafizur%20Rahman.pdf?sequence=1&isAllowed=yr2015
http://library.crp-bangladesh.org:8080/xmlui/bitstream/handle/123456789/265/A.T.M.%20Hafizur%20Rahman.pdf?sequence=1&isAllowed=yr2015
http://library.crp-bangladesh.org:8080/xmlui/bitstream/handle/123456789/265/A.T.M.%20Hafizur%20Rahman.pdf?sequence=1&isAllowed=yr2015
https://doi.org/10.1038/s41598-020-77571-4
https://doi.org/10.1038/s41598-020-77571-4
file:///C:/Users/1/Desktop/Downloads/article-v12n7p75-en.pdf
file:///C:/Users/1/Desktop/Downloads/article-v12n7p75-en.pdf
http://dx.doi.org/10.18502/ssu.v27i3.1193
https://doi.org/10.1016/j.jelekin.2009.12.003
https://doi.org/10.1016/j.jelekin.2009.12.003
https://doi.org/10.1179/106698105790824888
https://doi.org/10.1179/106698105790824888
http://dx.doi.org/10.30505/13.1.9
https://jpmed.ir/article-1-1275-en.html

[ Downloaded from jpmed.ir on 2025-12-04 |

[ DOI: 10.30505/13.1.9]

—
154

<6 AL 70 1 el

Lol QU y3 GlBgs gblite pgysins S92 y >Vl wilinped aisn i pils

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

intrarater reliability in the measurement of ky-
phosis in postmenopausal women with osteopo-
rosis. Spine. 1998;23(18):1978-85. https://doi.
org/10.1097/00007632-199809150-00013

Mogharrabi-Manzari M, Ghasemi G, Negahban H.
The effect of eight-week shoulder girdle, pelvic gir-
dle and combined corrective exercises on maximal
voluntary ventilation in female students with up-
per crossed syndrome: a randomized clinical trial.
] Rehabil Sci Res. 2021;8(2):51-6. doi: https://doi.
org/10.30476/jrsr.2021.89863.1136

Erick PN, Smith DR. A systematic review of muscu-
loskeletal disorders among school teachers. BMC
musculoskelet Disord. 2011;12:1-11. https://doi.
org/10.1186/1471-2474-12-260

Gera C, Lamba S, Pawalia A, Panihar U. Efficacy
of various exercises in the management of upper
crossed syndrome. Compare Exercise Physiol.
2023:1-8.  https://doi.org/10.3920/CEP220039

Mousavi SH, Minoonezhad H, Rajabi R, Seydi F. Com-
parison of the effect and follow-up of eight-week
corrective exercises with and without the myofas-
cial release on forward head and forward shoulder
deformity. Sci ] Rehabil Med. 2021;10(4):738-55.
doi: 10.32598/sjrm.10.4.21

Amjad F, Azeem MT, Daula SA, Ijaz B. Effectiveness of
McKenzie traction and exercises on neck pain sec-
ondary to upper crossed syndrome. ] Health Med
Nurse. 2020;74:55-65. https://doi.org/10.4103/
jehp.jehp_239_23

Fathollahnejad K, Letafatkar A, Hadadnezhad M. The
effect of manual therapy and stabilizing exercises
on forward head and rounded shoulder postures: a
six-week intervention with a one-month follow-up
study. BMC musculoskelet Disorder. 2019;20:1-8.
https://bmcmusculoskeletdisord.biomedcentral.
com/articles/10.1186/s12891-019-2438-y

Abdolahzadeh M, Daneshmandi H. The Effect of
an 8-week NASM Corrective Exercise Program on
Upper Crossed Syndrome. Journal of Sport Biome-
chanics. 2019;5(3):156-67. doi: 10.32598/biome-
chanics.5.3.3.

Sohrabi S, Rahimi M, Babaei-Mobarakeh M, Piri H.
The effect of eight weeks of Iyengar yoga with an
emphasis on spine and shoulder exercises on the
upper cross syndrome in middle-aged women. ]
Modern Rehabil. 2020. https://jmr.tums.ac.ir/inp
dex.php/jmr/article/view/319

Yaghoubitajani Z, Gheitasi M, Bayattork M, Ander-
sen LL. Online supervised versus workplace cor-
rective exercises for upper crossed syndrome: a
protocol for a randomized controlled trial. Trials.
2021;22(1):1-12. doi: https://doi.org/10.1186/
s13063-021-05875-5

Mujawar ]C, Sagar JH. Prevalence of upper cross
syndrome in laundry workers. Indian J Occupa-
tion Environ Med. 2019;23(1):54-6. https://doi.
org/10.4103/ijoem.IJOEM_169_18

Javazi F, Sedaghati P, Daneshmandi H. The Effect of
Selected Corrective Exercises With Physioball on

29.

30.

31.

32.

33.

34.

35.

36.

37.

ISSN: 2383-3483; Journal of Police Medicine. 2024;13(1):e9

the Posture of Female Computer Users With Upper
Crossed Syndrome. Journal of Sport Biomechan-
ics. 2019;5(2):112-23. doi: 10.32598/biomechan-
ics.5.2.5.

Page P, Frank CC, Lardner R. Assessment and treat-
ment of muscle imbalance. (No Title).2010. https://
www.amazon.com/Assessment-Treatment-Mus-
cle-Imbalance-Approach/dp/0736074007

Hajihosseini E, Norasteh AA, Shamsi A, Danesh-
mandi H. The effect of 6 weeks strength training,
stretching and comprehensive corrective exercises
on forward head incorrect posture. Modern Reha-
bil. 2016;9(5):38-48. https://mrj.tums.ac.ir/arti:
cle-1-5382-en.html

Oliveira AC, Silva AG. Neck muscle endurance and
head posture: a comparison between adolescents
with and without neck pain. Man Ther. 2016;22:62-
7. https://doi.org/10.1016/j.math.2015.10.002

Jia B, Nussbaum MA. Influences of continuous
sitting and psychosocial stress on low back kine-
matics, Kinetics, discomfort, and localized muscle
fatigue during unsupported sitting activities. Ergo-
nomics. 2018;61(12):1671-84. https://doi.org/10.
1080/00140139.2018.1497815

Yadegaripour M, Hadadnezhad M, Abbasi A, Eft-
ekhari F. The study of relationship between core
stability and back discomfort and muscle activity
during laptop work in the sitting position. Anes-
thesiol Pain. 2019;10(2):62-74. : https://www.re2
searchgate.net/publication/334451266

Miri H, Shahrokhi H, Dostdar Rozbahani A, Nasir-
zare F. Comparison of the effect of comprehensive
corrective exercises with and without posture
training on upper cruciate syndrome in female stu-
dents. Med ] Mashhad Univ Med Sci. 2018;61(5).
doi: 10.22038/mjms.2022.21717

Seidi F, RAJABI R, EBRAHIMI E, ALIZADEH MH,
DANESHMANDI H. The effect of a 10-week se-
lected corrective exercise program on postural
thoracic kyphosis deformity. Sport Sci Health Res.
2013;5(1):5-22. doi: https://doi.org/10.22059/
jsmed.2013.32159

Chandarana P, Rathod S, Sorani D. Prevalence of
upper crossed syndrome in college going stu-
dents-an observational study. Int ] Health Sci Res.
2022;12(3):179-86. http://dx.doi.org/10.52403/
ijhsr.20220325

Nitayarak H, Charntaraviroj P. Effects of scapular
stabilization exercises on posture and muscle im-
balances in women with upper crossed syndrome:
A randomized controlled trial. ] Back Musculo-
skelet Rehabil. 2021;34(6):1031-40. https://doi.
org/10.3233/bmr-200088


https://doi.org/10.1097/00007632-199809150-00013
https://doi.org/10.1097/00007632-199809150-00013
https://doi.org/10.30476/jrsr.2021.89863.1136
https://doi.org/10.30476/jrsr.2021.89863.1136
https://doi.org/10.1186/1471-2474-12-260
https://doi.org/10.1186/1471-2474-12-260
https://doi.org/10.3920/CEP220039
https://doi.org/10.4103/jehp.jehp_239_23
https://doi.org/10.4103/jehp.jehp_239_23
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/s12891-019-2438-y
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/s12891-019-2438-y
https://jmr.tums.ac.ir/index.php/jmr/article/view/319
https://jmr.tums.ac.ir/index.php/jmr/article/view/319
https://doi.org/10.1186/s13063-021-05875-5
https://doi.org/10.1186/s13063-021-05875-5
https://doi.org/10.4103/ijoem.IJOEM_169_18
https://doi.org/10.4103/ijoem.IJOEM_169_18
https://www.amazon.com/Assessment-Treatment-Muscle-Imbalance-Approach/dp/0736074007
https://www.amazon.com/Assessment-Treatment-Muscle-Imbalance-Approach/dp/0736074007
https://www.amazon.com/Assessment-Treatment-Muscle-Imbalance-Approach/dp/0736074007
https://mrj.tums.ac.ir/article-1-5382-en.html
https://mrj.tums.ac.ir/article-1-5382-en.html
https://doi.org/10.1016/j.math.2015.10.002
https://doi.org/10.1080/00140139.2018.1497815
https://doi.org/10.1080/00140139.2018.1497815
https://www.researchgate.net/publication/334451266
https://www.researchgate.net/publication/334451266
https://doi.org/10.22059/jsmed.2013.32159
https://doi.org/10.22059/jsmed.2013.32159
http://dx.doi.org/10.52403/ijhsr.20220325
http://dx.doi.org/10.52403/ijhsr.20220325
https://doi.org/10.3233/bmr-200088
https://doi.org/10.3233/bmr-200088
http://dx.doi.org/10.30505/13.1.9
https://jpmed.ir/article-1-1275-en.html
http://www.tcpdf.org

