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Extended Abstract

Background and Purpose

The authority, stability and security of a country are due to the round-the-clock efforts of its
military forces and are closely related to the health, physical and combat readiness of those forces.
For this reason, the main emphasis of commanders is to improve the physical and combat
readiness of the forces, and for this purpose, they consider extensive and intense physical and
sports training such as physical fitness training, combat and self-defense training, chase and
escape, skill competitions, line-ups, long walks with backpacks, obstacle courses, artificial
climbing, shooting and jumping from various heights during the training period. These exercises,
like any other physical activity, are associated with the risk of musculoskeletal injuries. The
results of various studies have shown that the most common type of injuries that occurred during
military training courses were injuries resulting from physical and sports activities, and most of
them were musculoskeletal injuries. Previous studies have also reported a high prevalence of
musculoskeletal injuries in military training courses. Also, the occurrence of musculoskeletal
injuries can have a significant impact on the level of combat readiness of the forces; in such a way
that a fracture can disrupt an individual's activity for more than a hundred days and cause
temporary or permanent disability, which in this case wastes millions of dollars of the operational
budgets of military organizations annually. As a result, preventing injuries caused by physical and
sports activities improves the health and performance of the individual, increases the duration of
job activities, increases organizational productivity, and reduces the costs imposed on the
organization due to absenteeism, treatment, and rehabilitation of the forces; therefore, the
researcher decided to conduct an epidemiological study of musculoskeletal injuries caused by
initial training exercises in the military forces and provide a comprehensive model for preventing
these injuries.
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Methods

The present study was of applied purpose and descriptive epidemiology prospective in terms of
research method. The sample was approximately equal to the number of the statistical population
of this study, which included non-commissioned officers of one of the military schools in the
country, and 534 people were studied. The inclusion criteria for the study included an age range
between 18 and 28 years, written consent for voluntary participation, no history of any chronic
disease including cardiovascular and respiratory diseases, no physical disability and having a
normal body mass index. The exclusion criteria included withdrawal of the subject from the
training course, failure to cooperate with the researcher, and absence of more than 10 days during
the training course. Physical fitness class exercises, self-defense exercises, arresting the accused,
running and stopping consecutively, marching, standing still and so on were the main physical
exercises and activities of the soldiers in this 10-month training course. In this study, a
comprehensive questionnaire on musculoskeletal injuries, along with interviews, a review of
medical history and records available in the school health center, such as radiographs, test results
and diagnostic MRI by orthopedic, physical medicine, neurology, etc. specialists, and various
forms were used to collect data and research information. The above was done monthly for 10
months. The comprehensive questionnaire on musculoskeletal injuries was used by Ristolinen et
al and its validity and reliability were confirmed. In the final stage, the thematic analysis method
was used to present the model. The steps of presenting the model in this study included collecting
and categorizing data resulting from the opinions of experts, coding the data, identifying themes
or common themes in the data, and finally interpreting and analyzing them and reporting in the
form of a comprehensive injury prevention model in this study.

Results and Conclusion

In the present study, it was observed that 28.2% of the study samples suffered from various types
of musculoskeletal injuries and the injury incidence rate was reported to be 1.15. Of all
musculoskeletal injuries; 75.5% were acute injuries and 24.5% were chronic injuries. By
examining other studies, we also see that the prevalence and incidence of musculoskeletal injuries
among the military forces was high and in line with the results of the present study. In a study of
the Dutch military forces, Dijksma et al (2020) observed that the prevalence of musculoskeletal
injuries in these forces was between 26.8 and 60.4%, with an injury incidence rate of 12.5t0 53.3
per 100 people per year. In Yavnai et al’s (2021) study, it was also observed that 34.5% of the
study samples suffered from musculoskeletal injuries after military training. Patrick et al (2019)
also reported an injury incidence rate in the US Army of about 1.42 injuries per soldier. In Zarei’s
study, about 40% of the study samples suffered injuries, with an injury incidence rate of 4.40
injuries per 1000 person-days. Zarei et al also reported in another study that the injury incidence
rate in military training was high, with an incidence rate of 6 to 12 injuries per 100 soldiers per
month and up to 30 injuries per 100 soldiers per month during training. Farahani et al also reported
an injury prevalence rate of 27.3% and an incidence rate of 10.2 injuries per 100 soldiers per
month in the Iranian military forces. According to the results of the present study, the highest
prevalence of acute musculoskeletal injuries based on the injury site was reported as
ankle/foot/toes (31.5%), knee (20.1%), and abdomen/pelvis/lower back/sacrum (15.7%), and the
highest prevalence of chronic musculoskeletal injuries based on the injury site was reported as
abdomen/pelvis/lower back/sacrum (45.9%) and knee (18.9%). The highest prevalence of
musculoskeletal injuries based on the body region of injury was reported as lower limbs (54.4%)
in acute injuries and trunk (45.9%) in chronic injuries. Although different studies have reported
different rates of injury in different positions and areas of the military, researchers have noted a
higher prevalence of injury in the lower limbs, especially the ankles and feet, as well as the back,
than in other areas of the body. The results of these studies are consistent with the results of the
present study, such that Dijksma et al (2020) reported that 23.2% of the reasons for Dutch military
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personnel visiting a doctor were due to musculoskeletal injuries of the back and lower back, knee
and foot. Yavnay et al (2021) also reported the highest incidence of injury in the ankle, knee and
calf, respectively and ankle sprain, knee and calf pain were the most common types of injury.
According to Patrick et al (2019) musculoskeletal injuries of the lower limbs and back were the
most common injuries reported among US military personnel during military training. The most
common sites of musculoskeletal injuries were reported to be the knee (19%), ankle (16%) and
shin (8%). According to the study by Seydi et al the highest incidence of injuries was observed in
the ankle, knee and back of soldiers. Ghaderi et al also observed the highest incidence of injuries
in the lower limbs of soldiers in their review study, or Nodehi Moghadam et al. reported the most
common injury sites as knee (45.4%), back (30.0%) and ankle (17%). In Zarei's study, knee
(48%), ankle (30%), and shin (19%) were the most common injury sites, and Farahani et al also
reported the knee as the most vulnerable site of the body of Iranian soldiers during the training
period with more than 27%. In the observed results of the present study regarding the severity of
injuries, 956 days were reported lost due to all musculoskeletal injuries. Also, 75.4% of the
observed injuries were mild, 10.5% were moderate and 14.1% were severe. Havantidis et al
(2011) also reported the severity of 82% of the injuries of Greek soldiers during the training period
as mild or mild. In 10% of the injuries, the severity of the injury was so severe that the soldier
had to leave the training period. In the study by Zarei et al about 69% of the injuries of these
soldiers were mild, 20% were moderate and 8% were severe.

Now, using the results of the thematic analysis of the data of this study and the opinions of experts,
we will present a model for preventing injuries in these individuals:

. Changing the parade model

. Using appropriate boots

. Using shock-absorbing insoles in boots

. Preventing overtraining in physical activities and sports training

. Preventing overtraining in parades and formations

. Teaching proper warm-up and cool-down

. Performing injury prevention training protocols and corrective exercises protocols

. Appropriate scheduling of physical activities and sports training

. Teaching the principles of exercise science and injury prevention

10. Specialized entry assessment (posture and functional screening to predict injury)

11. Using injury prevention equipment

Keywords: Epidemiology, Injury Prevalence, Injury Risk Factors, Comprehensive Injury
Prevention Model.
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Article Message

According to the results of the present study, it was observed that the prevalence of
musculoskeletal injuries among military forces was high. By examining the cause and mechanism
of injuries, the possible risk factors for injury in these forces were identified, and based on this, a
comprehensive injury prevention model in military forces was proposed.
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Table 4- Prevalence of acute and chronic musculoskeletal injuries based on body area of injury

(percentage)
RS o> Rk
Chronic Acute Variable
27 5.2 037 5
Head and neck
10.8 202 S5
' ' Upper limb
45.9 20.2 =
Trunk
40.6 54.4 i ol
' ' Lower limb
100 100 e
Total

(44 O)Lm:a AY 0,99 NF-F um) ‘G‘:’j)ﬁ g.«.b Ollao doblad



" e iy 03 5 B I S!Sl S lgmott] (oni

] 95 ol Sl (e Sl (Gl €90 o —0 Jgurr
Table 5- Prevalence of acute musculoskeletal injuries based on type of injury

o o o
Percentage Variable
192 &5"9‘7""“‘“ LﬁL"b“"‘"“‘T 9 «.é/:""""“j"“:"'
Fractures and bone injuries
Semris 9 (B9yaé Sl ll(Cn ) bl (Sl b (SuwaS] 8,50 andl K858 Jols Laie slacw]
33.65

Joint injuries including dislocations/subluxations/ligament strains or tears
(sprins)/cartilage and meniscal injuries
25.06 S 32l 3996 Dlell 5056 (5 )b/ e slaenl 5 S
' Muscle tears and injuries/tendon ruptures/tendonitis/bursitis
o2l SoeblF 63551 S0 o055 b pgilen Sl (S99 (S5 Slais i 5o>
Internal and external bleeding including hematomas or
hemorrhages/bruises/scratches/injuries
0 ()ledgn ols s 5l e b L) (s raes 2
Concussion (with or without loss of consciousness)
]
13.46 TR S
Nerve injuries
Dental injuries
6.73 R
Other injuries
100 &=
Total

17.30

] £95 ol po0 (e Sl ool € gud om0 =5 Sy
Table 6- Prevalence of chronic musculoskeletal injuries based on type of injury

KW %) o
Percentage Variable
3055 Cudgil aiile yguils g alae N
Muscle and tendon such as tendonitis
Bone such as stress fracture
o ygp disle by g  Lade
58.13 TR e L
Joint and ligament such as bursitis
2 32 (s J&Lﬁl,f aisle —eac
' Nerve such as nerve entrapment
100 &7
Total
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Figure 3- Total time loss of musculoskeletal injuries
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Figure 4- Severity of acute and chronic musculoskeletal injuries
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Figure 5- Comprehensive model of injury prevention in military forces
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