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ABSTRACT

AIMS: Musculoskeletal injuries are one of the most common injuries during military training. These
injuries can increase absenteeism reduce the ability of people during military operations and bring huge
costs to the annual budget of the armed forces. In this research, concerning police training, the prevalence
of these injuries and related factors among the participants of the police training course were investigated.

MATERIALS AND METHODS: This is a cross-sectional study in that interviews with people were
conducted between December and February of 2023. 360 people (including 4 groups of 90 people) who
met the study criteria were selected and included in the study. Definitive diagnosis of trauma patients was
based on history, physical examination, and, if necessary, examination of images and radiology report.
The prevalence of physical traumas as well as the frequency of injuries in each area compared to the total
injuries were measured and the possible relationship between the variables and the incidence of trauma
was measured by SPSS 29 statistical software and the conclusion was reported. Descriptive statistics and
parametric tests for normal variables and Mann-Whitney test for abnormal or qualitative variables were
used to test and investigate the hypotheses.

FINDINGS: The average age, weight, height and body mass index of the employees were 21.19+0.81 years,
75.748.25 kg, 180+2.514 cm, and 23.20+2.4 kg/m?2, respectively. The results showed that the prevalence
of trauma among police personnel during training was 43.3%, and the highest percentage (60.90%) was
related to the lower limbs. 44 out of 90 fourth-year participants had injuries. People who had trauma were
significantly older, heavier, and taller than the group without trauma (p<0.05); But the average number of
hours of physical training in them was less than that of employees who did not have trauma. The results of
the chi-square test showed that having trauma had no statistically significant relationship with pre-service
activity (p=0.614) and history of fracture before the course (p>0.05), but absenteeism had a statistically
significant relationship with employee trauma (p<0.0001).

CONCLUSION: During the training period of police officers, the most trauma is in the lower limb area, and
people with older age, higher weight, higher height, and less physical training are more exposed to trauma..
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INTRODUCTION

The training course is very important in improving
the preparation of police officers. The participants
in this course find the necessary preparations from
different aspects, including mental and physical.
The training and exercises carried out in this
course put significant pressure on the participants
and prepare them during service. Given that police
forces require a high level of physical strength and
fitness, physical training is designed to enhance
these essential attributes [1, 2]. The main purpose
of this training is to prepare people to enable them
to perform their assigned tasks and missions
effectively during war or maneuvers [3]. However,
while physical training is beneficial during service
training, it can lead to a wide range of injuries
for participants [4]. Musculoskeletal injuries are
among the most common occupational injuries
in military training. These injuries can lead to
increased absenteeism and reduced operational
capabilities during military operations; As a result,
they add significant costs to the annual budget of
the armed forces [5, 6]. Research conducted in this
field shows that most of these injuries occur in
the lower limbs [7]. Biomechanical factors largely
contribute to these injuries, including irreversible
causes such as genetic predispositions and
reversible causes such as the ergonomic design of
boots and the use of appropriate insoles [8].

A study was undertaken to identify the incidence
and pattern of injuries reported to New Zealand
Army personnel undertaking basic training over 4
years. This study identified the knee as the most
commonly injured area in New Zealand Army
recruits and suggested that injury prevention
interventions for New Zealand Army recruits
should aim to reduce lower extremity injuries
[9]. A report examined the number and nature
of musculoskeletal pain and injury cases among
sailors and marines referred to US Navy shipboard
physical therapists. The most injuries were to the
back (34%), shoulder (25%) and knee (15%). 21
cases (11%) of exacerbation of previous injuries
and the rest new injuries were reported. The new
and important findings of this study show that
sports and sports activities in the Navy should
be considered [10]. Heagerty et al performed a
retrospective analysis of four years of injury data
from the Infantry Training Center. The causes of
people’s leave in four years were due to excessive
pressure injuries (59.3%), stress fracture (21.5%)
and trauma (19.2%). 45.5% of all injuries occurred
in the first eight weeks of training [11].

The aim of FEkinci et al’s cross-sectional
epidemiological study is to investigate the
prevalence and distribution of musculoskeletal

disorders in Turkish military personnel.
The results of this study, the most common
musculoskeletal disorders are limitation of joint
mobility, inconsistency of lower and upper limbs,
posterior fusion surgery, and absence of phalanges
in the hand. These results provide information
on severe musculoskeletal disorders among
young adult men in the Turkish military [12]. The
study by Halvarsson et al. aims to describe the
prevalence of musculoskeletal injuries in different
Swedish military occupational specialties and
to classify their most common tasks in terms of
exposure to physical load during a long-term six-
month international deployment in Afghanistan.
The researchers of this study reported 47% of
musculoskeletal injuries during deployment and
28% at the end of the period. The most common
sites of musculoskeletal injuries during the
mission were the back, knee, shoulders, upper
back, neck, and leg, while the knee and back
were predominant at the end of the mission [13].
Another study examined the association between
risk factors and the prevalence of musculoskeletal
back pain among active-duty sailors and Marines.
The prevalence of back pain shows an upward
trend, ranging from 9.99% in 2009 to 12.09% in
2015. Also, a strong relationship between body
mass index and smoking has been observed. It
has been found that lifestyle factors such as excess
body weight and the use of tobacco products are
associated with an increase in the prevalence of
musculoskeletal injuries [14]. The most common
sites of musculoskeletal injuries during the
mission were the back, knee, shoulders, upper
back, neck, and leg, while the knee and back
were predominant at the end of the mission [13].
Another study examined the association between
risk factors and the prevalence of musculoskeletal
back pain among active-duty sailors and Marines.
The prevalence of back pain shows an upward
trend, ranging from 9.99% in 2009 to 12.09% in
2015. Also, a strong relationship between body
mass index and smoking has been observed. It
has been found that lifestyle factors such as excess
body weight and the use of tobacco products are
associated with an increase in the prevalence of
musculoskeletal injuries [14].

Due to the lack of studies related to the prevalence
of physical injuries and related factors during
training courses, this research was conducted to
investigate the prevalence of these injuries and
related factors among the participants of the
police training course.

MATERIALS & METHODS
This is a cross-sectional study in that interviews
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were conducted with people from December to
February 2023. After obtaining the necessary
permits and approval of the study by the ethics
committee, it was carried out by referring to the
archives of educational and university centers
in Tehran under the management of the police
training deputy and after reviewing the files of the
police officers. The approximate sample volume
was calculated using the formula n=P (1-P) A2/d2;
According to previous studies [5], the P rate was
equal to 38.2%. In the current study, considering
the confidence level of 95% (A=1.96) and accuracy
of 5%, the required sample size was about 360
people.

Therefore, 360 employees who met the entry
criteria were selected and included in the study
based on a simple sampling method. The inclusion
criteria of the participants were male gender, age
between 18 and 35 years, not having underlying
disease predisposing to trauma, and participating
in the pre-service training course for police
officers. Exclusion criteria included a recent
history of inactivity due to lower limb surgery
or fracture, substance abuse, and psychiatric,
hematological, and neurological diseases. In the
next step, participants’ primary demographic data
including age, gender, weight, body mass index,
and additional data (anatomical area of physical
traumas including upper, lower, thoracolumbar,
and head and neck traumas) were collected
through face-to-face interviews. In the cases in
question, data verification was done by referring
to the clinic archives of educational and university
centers under the management of the police
training deputy and, if necessary, examination and
review of radiological images.

Ethical Permissions: This research with
code IR.SBMU.TEB.POLICE.REC.1402.031 was
approved by the Research Ethics Committee of
the Directorate of Health, Rescue and Treatment
of Police - Shahid Beheshti Faculty of Medical
Sciences. During the interview, to respect the
principle of confidentiality, the names of the
employees were not mentioned and only the file
number was mentioned to protect the patient’s
secrets. The recorded data were only available to
the supervisor, advisor, and statistical consultant.

Statistical analysis: The collected data were
entered into Excel software and the prevalence
of physical traumas as well as the frequency of
injuries in each area compared to the total injuries
were measured and the possible relationship
between the variables and the incidence of trauma
was measured by SPSS 29 statistical software and
the conclusion was reported. Descriptive statistics
and parametric tests for normal variables and
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equivalent non-parametric tests for non-normal
and qualitative variables were used to test and
examine the hypotheses. The significance level for
the tests used was considered 5%.

FINDINGS

The average age and weight of the employees
were calculated as 21.19 * 0.81 years and 75.7
* 8.25 kg, respectively. The average height of the
participants in this study and the average body
mass index were 180.2+5.14 cm and 23.20+2.4
kg/m2, respectively. The average hours of physical
training of the studied samples during the day was
3.35+4.32 hours.

The results of the frequency distribution of
injuries in the participants during the pre-service
training showed that 56.67% of the people had no
injury, 29.17% had one type of injury, 9.72% had
two types of injuries, and 4.17% had three types
of injuries and only 0.28% (one person) had four
types of injuries. As seen, the prevalence of trauma
among the participants during training was 43.3%.

The results further showed that the injuries were
in different areas of the body including (the head
and neck, upper limbs, lower limbs, waist, and
testicles). It was also observed that 11.54% of
the injuries of employees have injuries related
to the head and neck, 60.90% related to injuries
in the lower limbs, 9.62% related to injuries in
the upper limbs, 33.3% related to injuries in the
waist and 40.38% of the injuries were related to
injuries in the testicles. Some of these percentages
overlapped, for example, 2.56% of employees had
injuries in both upper and lower limbs (Table 1).

Table 1) Prevalence of injuries of lower and upper
limbs among employees and employees with injuries

Body Parts body Number Percent

Lower limbs thigh 1 0.64
knee 76 48.72

leg 3 1.92

ankle 13 8.33

soles 5 3.21

Toes 5 3.21

Upper limbs Hand 2 1.28
Wrist 3 2.56

forearm 2 1.28

elbow 2 1.28

fingers 4 2.56

shoulder 3 1.92

The frequency distribution results for the
prevalence of injuries in the lower limbs showed
that most of the employees had injuries in the
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knee (21.11%) and ankles (3.61%). It was also
observed that in the upper limbs, most of the
employees had injuries in the wrist (1.11 percent)
and fingers (1.11 percent). The results of the
descriptive findings showed that for 52.6% of the
injured employees, the injury occurred in the first
year of the course, for 28.2% the injury occurred
in the second year of the course, and for 17.3%,
the injury occurred in the third year. It was also
observed that out of 156 people with injuries,
46.2% were absent due to trauma and 53.8% were
not absent due to trauma.

5.1% of employees with injuries and 10.3%
of employees without injuries had a history of
fractures before the period, and none of the
employees had underlying diseases. The most
common sports activities before the service in
combat sports employees were 24%, football-
futsal 17.2%, and bodybuilding 15.2%. The results
of that 1.5% of the injured employees had a history
of previous fractures and none of the employees
had any underlying disease. The most common
sports activities before the service in combat
sports employees were 24%, football-futsal 17.2%,
and bodybuilding 15.2%. The results of the non-

parametric Yeoman-Whitney test showed that the
two groups of employees with and without trauma
had significant statistical differences in terms of
age and height, weight, body mass index, and the
number of hours of physical exercise (p<0.05). It
was observed that people who had trauma were
significantly older, heavier, and taller than the
group without trauma; But the average number of
hours of physical training in them was less than
employees who did not have trauma. Also, the
results of the chi-square test showed that having
trauma had no statistically significant relationship
with pre-service activity (p=0.614) and history of
fracture before the period (p>0.05).

The results of the chi-square test showed that
absenteeism had a statistically significant
relationship with employees’ trauma (p<0.001),
which means that employees’ trauma significantly
caused their absence. Also, the results showed that
75 of the employees who were in the first year had
no trauma and 15 had trauma. Out of 44 fourth-
year employees with injuries, 20.50% suffered
trauma in the first year, 34.10% in the second year,
43.20% in the third year, and 2.30% person had an
injury in the fourth year. (Table 2).

Table 2) Distribution of other characteristics of the studied subjects
by employees with and without injuries

injury
no (n=204) yes (n=156)
Number percent number percent
Year 1 75 36.8 15 9.6
Year 2 43 211 47 30.1
Year of the training course
Year 3 40 19.6 50 321
Year 4 46 22.5 44 282
Year 1 0 0 82 52.6
Year 2 0 0 44 282
year of injury
Year 3 0 0 27 17.3
Year 4 0 0 1 0.6
Absence due to injury Yes 0 0 72 46.2
no 45 221 31 19.9
Athletics 3 1.5 6 3.8
Bodybuilding 31 15.2 18 11.5
martial 49 24 34 21.8
Type of pre-service sports activity Swim 6 2.9 10 6.4
Football, futsal 35 17.2 35 22.4
Volleyball 13 6.4 9 5.8
wrestling 20 9.8 10 6.4
etc 2 1 3 1.9
no 204 100 156 100
Underlying disease

Yes 0 0 0 0

no 183 89.7 148 94.9
History of previous fracture

Yes 21 10.3 8 5.1
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DISCUSSION

This study aimed to investigate the prevalence
and factors related to the traumas during pre-
service training of police officers. The results of
the study showed that people who had trauma
were significantly older, heavier, and taller than
the group without trauma. The most traumas were
related to the lower limbs, testicles, waist, and
upper limbs, respectively.

Unlike Iran, in many countries, the military forces
are selected from among the volunteer forces
and are recruited into the military forces after
performing physical tests and routine screening.
In Iran, except for conscripts who are subject to
medical exemption due to having special physical
conditions, people with different injuries and
different physical fitness also enter this course,
and the content of military training is the same
for all of them. As a result, the possibility of
musculoskeletal injuries is not far from expected
[15]. Due to the lack of sufficient studies in Iran, in
this project, by referring to the training center and
clinic of the police training site, we examined the
prevalence and factors related to traumas during
the pre-service training period of police officers.

Thomas et al. reported that the high demand
for physical strength, the reduction of walking
distance, uniformity in weekly physical exercises,
and the amount of time spent on physical exercise
such as sports, are important risk factors for
injury [16]. The results of Ranson et al's study
show that the level of physical fitness of people
has a significant relationship with the incidence of
injuries, so the inclusion of training programs can
be effective in reducing the incidence of injuries
[17]. In Wardle et als study, one of the best ways
to reduce the amount of injuries was to reduce
the physical activity of employees [18]. However,
in our study, it was observed that the average
number of hours of physical training in people
with trauma was less than that of employees who
did not have trauma.

Regarding the location and type of musculoskeletal
injuries, Heir etal.,in a study on Norwegian soldiers
during military training, reported that the most
common location of musculoskeletal injuries was
in the lower limbs (63%) and the most common
types were back pain and knee injuries caused by
the load. [19].

In Najafi et al’s study, the most common injury
during military training was the wrist (57%), knee
(47%), back (34%), neck (30%), shoulder (30%),
thigh and hip (28%), hands and wrists (18%),
ankles (16%) [5]. In the study of Kangarlo et al.,
the frequency of problems in different parts of the
body including the spine was 66.2%, lower limb
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14.2%, upper limb 3.5%, and general disorder
15.3% [20]. Shariati et al have reported that back
pain is the most common cause of referral to
health care during education [21].

In a study conducted by Heir et al. to investigate
the physical injuries of officers, in 9 training units
during the training, each physical injury led to an
average of 1.5 medical consultations. 92% of cases
of physical injuries led to treatment or limitation
of activity, and for 86% of injuries, types of leave
from assigned duties were prescribed [22].
Musculoskeletal injuries often cause lost training
time in soldiers and their absence during the
training period [19]. Kaufman et al. also stated that
musculoskeletal injuries are the most important
factor for absenteeism and hospitalization in
military organizations [23]. In our study, it was
also observed that the trauma of employees
significantly caused their absence. Therefore, any
physical injury that occurs in the military forces
can lead to a person’s permanent or temporary
disability.

Further studies suggest that the treatment
methods, the length of the treatment period,
the cause of the damage, and the method of its
removal should be investigated. In this study, we
did not investigate the cause of the damage and the
method of fixing it. The limitations were related to
easy access to the subjects included in the study.

CONCLUSION

During the training of police officers, the most
trauma is in the lower limb area, and people with
older age, higher weight, higher height, and less
physical training are more exposed to trauma.
Having trauma has nothing to do with pre-service
activity and pre-service fracture history, but the
type of sports activity and years of service can
affect it.

Clinical & Practical Tips in POLICE MEDICINE:
The results of this study help to prevent and
reduce absenteeism due to traumas and reduce
the spending budget for the treatment of traumas.
It also reduces the risk of traumas with long
treatment and long-term disability and helps to
better select employees entering the training
course.
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