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ABSTRACT

Purpose: Intensive military training courses are among the programs and specialties of the

Article info: police force. Musculoskeletal disorders in the military are one of the vital factors that keep people

Received: 25 Nov 2023 : away from courses and shorten their service life. This research aims to measure the prevalence of
Accepted: 04 Dec 2023 :  musculoskeletal injuries in newly arrived students in the pre-service training course of the police
Available Online: 01 Jan 2024 . force using the Oslo Sports Trauma Research Center (OSTRC) questionnaire.

Methods: For this purpose, 124 soldiers with a mean age of 20.7 years, a mean height of 178.5
cm, a mean weight of 72.9 kg, and a mean activity per week for 3 hours and 19 minutes in one
of the training barracks affiliated to the Tehran Police Force and were selected and completed
the OSTRC questionnaire every month for 6 months. The research design of this study is
epidemiology and the results are presented descriptively.

Results: The results of the research related to prevalence measurement on a monthly mean
showed that ankles at 2.8%, knees at 2.2%, and waist at 1.8% respectively have the highest
prevalence rates among soldiers. Also, among the harmful factors, the parade had the largest
share with 22.5% and during 6 months, the second month had the highest number of injuries,
and the sixth month had the lowest number of injuries. In terms of participation in exercises,
86.6% of soldiers participated in practical classes without any physical injuries during the six
months. A total of 9.1% of the soldiers could not perform optimally and properly despite their full
attendance in the practical classes due to physical injuries and finally, 3.8% of the participants,
despite attending the practical classes, had to leave the class halfway due to the severity of the
injury.

Conclusion: What is clear is that the most affected areas are the central area and the lower limbs,

Keywords: :  and the spine of the back, head, neck, and upper limbs were not among the most damaged areas.
Injury prevalence, . Finally, it seems that the prevalence rate among the soldiers in training courses is acceptable and
Military, Musculoskeletal : close to the average of global statistics. However, it is required to take preventive measures as
disorder, Soldiers, Surveys . well as plan to add classes and specialized exercises to strengthen physical fitness and specialized
and questionnaires : exercises related to improving the conditions of damaged areas.
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Highlights
* On average, 86% of the soldiers managed to fully participate in practical classes without injury during the 6 months.

* Ankle with 2.8%, knee with 2.2%, and lumbar spine with 1.8% of injury was the most affected areas, respectively
on a monthly average.

* The sixth month had the lowest injury rate with 6 reported injuries. In contrast, the second month accounted for the
highest amount of damage reports with 17 cases.

* Parade with 22.5%, high-intensity training at 17.5%, standing for a long time at 11.2%, and shoes at 5% have been
the vital injury factors, respectively.

Plain Language Summary

Recruits are prone to training injuries. While on duty, police officers must perform various heavy movements, includ-
ing movements, such as running, jumping, crawling, balancing, climbing, lifting, carrying, pushing, pulling, and fight-
ing in unpredictable environments. In this study, a questionnaire named Oslo Sport Trauma Research Center (OSTRC)
was used to measure the prevalence of physical injuries among soldiers. Most of the injuries that occurred were related
to the lower limbs, i.e. ankles, knees, and also the lumbar spine. Parades, intense exercises, and standing for long peri-

ods were among the factors that contributed the most to the occurrence of the mentioned injuries.

Introduction

he military system is a complex system

with wide and scattered locations that dif-

fer in terms of size, human resources and

facilities, tasks, and composition [1]. Hu-

man power is considered as the main pil-

lar of this system and their health is direct-
ly related to improving the quality of services and is of
particular importance. Intensive military training courses
are among the programs and special tasks related to the
military forces, whose purpose is to improve the specific
skills of soldiers at the beginning of their time in these
organizations.

Recruits are prone to training-related injuries because
they encounter a new living environment with intense
training. Training injuries are the main cause of disabil-
ity, long-term rehabilitation, functional impairment, and
early discharge from military service [2-5]. While on
duty, police officers must perform various heavy move-
ments, including movements, such as running, jumping,
crawling, balancing, climbing, lifting, carrying, pushing,
pulling, and fighting in unpredictable environments [6,
7]. The results of all these actions can lead to injuries in
various places, such as the back, knees, and shoulders,
which have been reported among the injuries known to
police officers [8]. Musculoskeletal injuries are the main
cause of medical discharge and medical demotion in the

UK Armed Forces [9] and are the most common reason
why military personnel seek medical and health care
[10, 11]. At any time, it is reported that between 15%
and 30% of trained military personnel are not medically
prepared for deployment due to musculoskeletal injuries
[12].

The prevalence rate of musculoskeletal injuries has a
wide range and has been reported in different sources
from 20% [13] to 48% [14] and 58% [3]. The studies
conducted in Iran also confirm the relatively high rate
of injuries in the military forces. Farahani et al. reported
a prevalence of 27.4% and an incidence of 10.2 injuries
per 100 soldiers per month in Iran’s military forces [15].
Also, in 150 men examined by Naja, the most common
injured areas were the knee at 45.4%, the waist at 30.7%,
and the ankle at 17% [16]. Arshi et al. in a study showed a
significant difference between the injuries of the march-
ing group before and after 5 months of the parade. The
most injuries were ankle 25.9% and leg 26.9%, which ac-
counted for the highest percentage in the first stage, and
in the second stage, it changed to the knee 46.6% [17].
Looking at all the health problems related to the military,
musculoskeletal disorders account for a larger share of
the total injuries in the military group. These disorders
are associated with reduced productivity of the injured
person while attending activities as well as loss of duty
days and are responsible for 42% of all medical leaves
in the Canadian Armed Forces [18, 19]. Musculoskeletal
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Question 1. Have you

had any difficulties
participating in normal ~
training and competition
due to illness during the

« Full participation without illness

« Full participation, but with illness

* Reduced participation due to
illness

past week? + Cannot participate due to illness
-
’f

Question 2. To what * No reduction

extent have you reduced + To a minor extent

your training volume + To a moderate extent

due to illnsss during the - To a major extent

past week? + Cannot participate at all
S~

Figure 1. The four key questions from the OSTRC

injuries are a major contributor to medical care visits and
costs in the US military, accounting for approximately
2.4 million medical visits and $548 million in direct pa-
tient care costs [20]. The issue of musculoskeletal inju-
ries and disorders among military groups has been one
of the main challenges and concerns of military orga-
nizations and personnel since many years ago, in such
a way that these injuries cause a lot of financial, physi-
cal, and mental costs for the system. The management
of this phenomenon brings many challenges for military
organizations, including the use of financial resources.
The financial costs related to musculoskeletal disorders
in military budgets are known globally [21-23].

Materials and Methods

In this study, which is retrospective and descriptive
epidemiology, the incidence rate, prevalence, and con-
sequences of musculoskeletal injuries in newly enlisted
soldiers who entered the pre-service training course dur-
ing 6 months have been investigated. A total of 124 male
soldiers with a mean age of 20.76 years, mean height
of 178.52 cm, mean weight of 72.92 kg and mean ac-
tivity per week for 3 hours and 19 minutes participated
in this study. The participants were selected by conve-
nience method and from one of the specialized training
barracks affiliated with the Tehran police forces. All sub-
jects were informed about the coordinates of the study
and its implementation, recorded their demographic in-
formation, and read and signed the written consent form.
Soldiers with severe injuries and a history of surgery in
the last 6 months were prohibited from entering the plan.
Also, the participants who were not eligible to partici-
pate in the project due to unwillingness to cooperate and
failure to complete the questionnaire during the project
were excluded. The main exercises and activities that the
soldiers did in the 6-month training course included self-
defense combat, arresting the accused, running and stop-
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(“
Question 3. To what * N" "‘:d!w““n
extent has illness + To a minor extent
affected your * To a moderate extent
performance during the + To a major extent
past week? + Cannot participate at all
~—
—
Question 4. To what + No symptoms/complaints
extent have you « To a mild extent
experienced symptoms —< « To s ders
of illness during the past B _0 a moderate extent
week? + To a severe extent
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ping consecutively, deep squats, parading, standing still
without moving, and physical fitness class.

The participants completed a questionnaire related to
the registration of musculoskeletal injuries, known as
Oslo Sports Trauma Research Center (OSTRC), through
the relevant worksheet and every month [24]. The OS-
TRC questionnaire, which is related to musculoskel-
etal injuries and diseases and can be adapted to a wide
range of sports, and according to the results of the self-
reporting of the participants, monitors variables, such as
symptoms, severity, and impact of physical injuries [25].
This questionnaire has been approved in the groups of
athletes and has been prepared from the questionnaire
related to the registration of injuries caused by exces-
sive use of OSTRC [26]. Also, Mirkarimpour et al. have
investigated and presented the validity, reliability, and
localization of this questionnaire [27]. In this regard,
the results of the content validity index (CVI) indicated
that all questions had a CVI score higher than 0.79 (on
the scale of communication 0.92, clarity 0.98, simplicity
0.99, and ambiguity 0.94). It is worth mentioning that
the average content validity index (scale CVI [S-CVI]/
Ave) of the questionnaire was 0.95 (0.85-1). Statistical
analysis showed that the internal consistency of the first
4 questions of the questionnaire has Cronbach’s a equal
to 0.89. Kappa agreement coefficient (P=0.001) was also
obtained from 0.71 to 0.81.

The participants completed the questionnaire monthly
on Thursday afternoon of the last week of each month
using a printed questionnaire with the supervision of the
researcher. They were asked to report information about
the injuries they had experienced in the past month and
could only report a maximum of two different injuries
each month. The revised local version of the OSTRC
questionnaire included four key questions (Figure 1) and
seven additional questions [24] and diseases were not
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examined in this study. In this questionnaire, the partici-
pants were asked about the effect of physical injury on
participation in sports classes, training volume, physical
performance status, and severity of symptoms experi-
enced due to injury in the past month. If the participants
reported the first options in the first four key questions
of the questionnaire, i.e. full participation without inju-
ry, participation without reducing the amount of train-
ing, full participation without reducing performance,
and finally, full participation without symptoms, the
questionnaire would be completed for the last month. If
participants answered any of the four initial key ques-
tions other than the first option, they were directed to
additional questions. Also, an open question was added
to the mentioned questionnaire to identify any dam-
age with its consequences that were not included in the
worksheet. Participants who reported worrisome and se-
rious injuries lasting more than 4—6 weeks were referred
to a physician by the researcher. Similar injuries reported
that were located in the vicinity of each other were con-
sidered as a case and analyzed [26, 28]. Before the start
of the 6 months, questionnaire data was collected on a
trial basis for one month to determine the possibility
of false reporting and to remind the participants of the
problems related to how to complete the questionnaire.
The mentioned data were not used in calculations and
analyses. Descriptive data were presented as Mean+SD.
Prevalence was defined as the proportion of the study
population that had cases of physical injury each month
and was also calculated by dividing the number of par-
ticipants who reported an injury by the number of ques-
tionnaire respondents in that month.

In the following, the prevalence of effective musculo-
skeletal injuries was calculated and defined as injuries
that lead to a moderate or severe reduction in exercise
volume and performance, as well as a complete inability
to participate in exercise or physical activity [24]. After
collecting the research information, the data related to
the characteristics of the subjects, such as age, height,
and weight, as well as the variables related to the preva-
lence of musculoskeletal injuries and other subordinate
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cases in the descriptive statistics section and in the Excel
software with the relevant charts and also using SPSS
software, version 24 was analyzed.

Results

In the descriptive results section, according to the in-
formation in the Table 1, the participants had a mean age
of 20.7 years, a mean height of 178.5 cm, a mean weight
of 72.9 kg, and a mean activity per week for 3 hours and
19 minutes.

Regarding the prevalence of musculoskeletal injuries,
the data was extracted and analyzed separately for each
month, and below only the table related to the average of
6 months is presented. Among the critical information in
Table 2, we can mention the quality of soldiers’ partici-
pation in practical classes, the crucial damaged parts of
the body, the number of days affected due to the presence
of injuries, and the cause of injuries from the soldiers’
point of view.

One of the variables investigated in prevalence reports
is the quality and participation rate of soldiers in practi-
cal classes. According to Figure 2 on average, 86% of the
soldiers managed to fully participate in practical classes
without injury during the 6 months. Likewise, 9.1%
of them were able to fully participate in the class even
though they were injured, but they somehow carried
the pain and hardship of the injury with them. Among
them, only 3.8% could not attend the classes properly
and completely due to injuries and had to leave the class
for a while.

Figure 3 shows that some soldiers had at least one in-
jury for 101 days during the 6 months, and at the same
time, they attended practical classes but failed to perform
properly. About a quarter of the soldiers, despite having
physical injuries, could fully participate in the practical
classes without any problems or missing a day.

Table 1. Demographic information related to the participants in the research (n=124)

Demographic Variations Minimum Maximum MeanxSD
Age (y) 18 27 20.76%1.850
Height (cm) 176 198 178.52+11.430
Weight (kg) 52 97 72.9249.598
Activity history (y) 0 14 3.1943.064

PHYSICAL TREATMENTS
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Table 2. Information on the mean prevalence of musculoskeletal injuries during 6 months

Prevalence of Mean of Six Months

Questions No. Percent Percent
(Between Questions) (Between Options)
Questions 1 to 4, participation in the exercise, “full participation” 107.5 86.6 86.6
Questions 1 to 4, participation in exercise, “full participation with injury” 11.3 9.1 9.1
Questions 1 to 4, participation in (.exsercis:le, “decreased participation due 48 38 38
to injury’
Question 6, injury area, “lumbar spine” 2.3 1.8 15.6
Question 6, injury area, “knee” 2.8 2.2 20.8
Question 6, injury area, “ankle” 3.5 2.8 20
Question 6, injury area, “other area” 3.1 2.5 14.3
Question 7, days lost, “0 days” 4.6 3.7 31.6
Question 7, days lost, “1 days” 4.1 3.3 24
Question 7, days lost, “2 days” 2.8 2.2 14
Question 7, days lost, “3 days” 2.3 2.2 15
Question 8, infection for the first time 10.3 8.3 63.9
Question 8, | had a history of suffering from this injury before 6 4.8 35.2
Question 9, cause of injury, “high-intensity training” 2.8 0.6 43
Question 9, cause of injury, “boots” 0.8 0.6 23.9
Question 9, cause of injury, “parade” 3.6 29 22.3
Question 9, cause of injury, “long-standing” 1.8 14 115
Question 9, cause of injury, “others” 5.3 43 27.2
Question 10, injury report, “to superiors” 5.8 4.7 32.6
Question 10, injury report, “to doctors” 4.5 3.6 23.2
Question 10, injury report, “no report” 5 6 36.9

As it is clear from Figure 4 the ankle area with 2.8%
damage on a monthly average took the largest share
among the damaged areas. Also, the lumbar spine had
the lowest share with 1.8% and, finally, the knee was the
second most affected area with 2.2%. A significant num-
ber of soldiers chose the other option but did not mention
the exact area they wanted.

Also, looking at Figure 5, among the traumatic factors
recorded by the soldiers, the parade was the vital factor
with 22.5%. Also, among the mentioned cases, Putin had
the lowest share among the factors with 5%. The inter-
esting thing to note is the option of Sayer with 33.1%,
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which has the largest share among the factors, although,
as before, the name of the desired factor was not men-
tioned by the soldiers. Finally, high-intensity training
with 17.5%, and long-term standing with 11.2% were
among other factors.

Finally, according to Figure 6 in the frequency of dam-
aged areas by month, the sixth month had the lowest
injury rate with 6 cases. In contrast, the second month
with 17 cases of injury reports accounted for the high-
est amount among the months. On the other hand, other
months did not show much difference in the number of
injuries compared to each other.

Seyedi M, et al. Musculoskeletal Injuries in Police Enforcement Trainees. PTJ. 2024; 14(1):53-64
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Participation rate in practical classes (%)

100 86.6
90
80
70
60
50
40
30
29 9.1 i
0 — —
full participation  Full participation Reduced
with injury participation due to
injury

Figure 2. The quality of participation of samples in practical classes during 6 months

Discussion

According to the obtained results, ankles with 2.8%,
knees with 2.2% and lumbar spine with 1.8% had the
highest prevalence rates among the participants. What is
clear is that the lower limbs and the central region are
the most damaged areas, and the spine of the back, head,
neck, and upper limbs were not among the most dam-
aged areas. This issue can also be seen in the results of
past research, which identified the lumbar spine at 22.2%
and the ankle at 15.1% as the most common injured ar-
eas [29]. Other recent research has confirmed the higher
frequency of lower limb injuries, especially in the ankle
area, during complex dynamic activities with military
uniforms [30]. Also, Yavnai et al.’s research reported that
the injured areas with pain in soldiers were the ankle area
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at 32.8%, knee area at 17.2%, calf area at 17.2%, and
finally other lower limb areas at 32.8% [31]. In terms
of the damaged points, the results obtained are consis-
tent with the research of Nodehimoghadam et al. [16],
but no alignment is observed in terms of the order of the
damaged points and the prevalence rate. Of course, con-
sidering that the questionnaire was completed monthly
and the prevalence rate of musculoskeletal injuries was
calculated as an average of 6 months, this percentage
difference related to the prevalence is justified. In other
words, this difference can be caused by the difference
in the type of questionnaire and the number of data col-
lection times. In another study, Zarei et al. [32] reported
the incidence of musculoskeletal injuries in military
training on an average of 6 to 12 injuries per 100 male
soldiers per month, which is an average of 16 injuries

Participants who lost day/s
due to injury

30 28
25

25
20
15
10

5

0

0 day 1 day

17
I 14
2 days

3 days
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Figure 3. Number of participants who did not perform adequately in practical classes between 0 and 3 days due to injury dur-

ing 6-months
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Prevalence of musculoskeletal
injuries in 6 months(%)

N

[ERN

Figure 4. The mean prevalence rate of the most affected areas during 6 months

per month and the results are consistent. Also, among
the mentioned risk factors, low physical fitness, running
long distances and excessive training were among the
things that were similar to the causes of physical injuries
mentioned by the soldiers.

According to the demographic data, most soldiers
showed favorable conditions in terms of physical activi-
ty and the amount of activity in sports before the training
course. But what is clear is that the high volume of theo-
retical and practical classes and the significant reduction
in the volume of sports training with the beginning of the

2.8
2.5
2.5 22
1.8
1.5
0.5
0

low back knee

ankle others
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training course have led to a decrease in physical fitness
and consequently an increase in the risk of injury among
soldiers. It seems necessary to re-examine the topics and
time of theoretical and practical classes to improve the
physical condition of soldiers in the form of physical fit-
ness classes and injury prevention exercises to increase
their performance efficiency. According to Zarei et al.’s
research, factors, such as correct implementation of ex-
ercises, prevention of overtraining, performing neuro-
muscular and sensory and depth exercises, and agility
can provide positive effects on soldiers’ physical health
during the training period [32].

The contribution of each of the factors
causing musculoskeletal injury (%)

m high intensity training = boots = parade

|

long standing = others
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Figure 5. The contribution of each of the factors in the occurrence of musculoskeletal injuries during 6 months
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Frequency of musculoskeletal injuries by 6 months
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Figure 6. The prevalence of musculoskeletal injuries in selected areas of the body by 6 months

Looking at the obtained information related to the fre-
quency of musculoskeletal injuries by month, the highest
incidence rate of injuries is in the second month and the
lowest is in the sixth month. In the first, third, fourth, and
fifth months, we see a balanced incidence rate. It seems
that after the beginning of the practical classes, factors,
such as lack of proper physical preparation and expo-
sure to new and relatively intense exercises, which was
the second traumatic factor mentioned by the soldiers,
caused them to face physical injuries at the beginning
of the course. After that, he adapted to the exercises, and
in the third to fifth months, the injury rate was stable.
Of course, this case can indicate another problem called
damage caused by repeated use. Considering that ac-
cording to the results, about 35% of people with injuries
have already suffered from injuries, it is emphasized that
a significant part of the soldiers entered the cycle of re-
petitive use injury and did not get enough opportunity
to improve their physical condition. Also, the exercises
that have led to the occurrence of injuries remain strong
due to the lack of a rehabilitation and recovery program
and strengthen and complete the injury cycle. But the
point is that this cycle of injuries caused by repeated use
at the end of the training period did not lead to acute in-
juries. Rather, the rate of musculoskeletal injuries in the
last month was lower than in other months, which could
probably be related to the reduction in training volume in
the last month of the year.

Regarding the factors affecting the occurrence of in-
juries, Arshi et al. showed that the parade factor can in-
crease the rate of injury in the lower limbs during the

PHYSICAL TREATMENTS

training period. In this respect, the ankle and leg areas
had the highest rate of injury, and the results of the pres-
ent study also confirm this issue [17]. Since the way of
marching the soldiers had a wrong and traumatic pattern
and movement corrections had not been made, the land-
ing regiments hit the ground with relatively high inten-
sity in the heel area and the force was exerted directly on
the wrist joint. The foot enters and then it manifests as
compressive force and hyperextension in the knee joint.
Heavy and non-standard boots increase the severity of
damage to the mentioned joints. It seems that shortening
the time and intensity of the parade can greatly help to
reduce the rate of lower limb injuries and improve the
performance of learners in practical classes. Continuing
the discussion of the cause of injuries, this issue can be
related to the main activities performed by the learners,
including running, parade, and running, which are part
of the dominant exercises. According to the results of
this research, parades, intense exercises, and standing
for a long time had the largest share among the existing
causes. Najafi et al. also stated that the most common
cause of musculoskeletal injuries is slipping or falling
during physical activity, which is relatively consistent
with the second factor obtained in the results of this re-
search. However, on the other hand, the most common
type of musculoskeletal injury in their research was su-
perficial injury, which is caused by the same common
cause mentioned [33]; while it is clear that the injuries
that occurred in the society of this research are mostly
caused by frequent activity and lack of physical fitness,
especially regarding general physical fitness. Also, the
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weakness in the stability and proper functioning of the
muscles of the central region and lower limbs and finally
the wrong training patterns are due to the lack of suffi-
cient information of trainers and soldiers.

During the 101-day training period, some people did
exercises and activities in the practical class despite
suffering from physical injuries. In other words, on a
monthly average, 9.1% of soldiers could not participate
well in physical activity classes due to injuries. In this
regard, on average, the number of injured soldiers per
month who experienced an injury for the first time was
nearly double compared to the soldiers who were injured
for the second time or more. This issue shows that in ad-
dition to the training and activities of soldiers being trau-
matic, the lack of recovery from injury and the existence
of a cycle of re-injury are other problems of soldiers’
activities.

Conclusion

What is clear in the first place is that the prevalence rate
of musculoskeletal injuries in the community of this re-
search did not show a high number. Of course, this issue
is partly related to the type of questionnaire used and the
limitations mentioned in the research. Also, the lack of
attention to maintaining and improving the physical fit-
ness of soldiers during the course and the lack of control
of traumatic factors have caused a significant part of the
soldiers to finish the training course with chronic inju-
ries and weak physical fitness. The existence of a cycle
of prevention and recovery from physical injury is the
missing link of military training courses and is the main
responsible for the cost of human and financial capital.

Finally, factors, such as lack of access to a higher num-
ber of samples, the impossibility of conducting research
in the first half of the year, and the warmer seasons of the
year can be mentioned. The impossibility of measuring
the present prevalence in all educational barracks related
to the organization in question to compare the results and
also some considerations of soldiers in providing infor-
mation related to physical injuries and health are among
the limitations of the present research.
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