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multiple health advantages; nonetheless, injuries sustained during physical
training are a major issue in the military. Injuries significantly impact
society and people serving in the military because they prevent people from
going to work, participating in training, preparing for battle, and doing
regular tasks. To examine the potential link between the duration and
intensity of physical exercise and sports injuries among Saudi Arabian
military students. Authors surveyed the military students of the year 2021
as part of a cross-sectional observational study. SPSS was used for the data
analysis. Stress fractures in the pelvic and thigh regions were among the
injuries assessed in a study of 73 military students. The study was approved
in 2022 by the King Fahad Security College Studies and Research Centre,
with approval number A-1-43. The study found no significant relationship
between course duration and fracture type (p = .165), indicating that the
type of physical activity was the main effect. Also, each kilogram increase
in weight at the date of seeking treatment increased the likelihood of the
participant having a stress fracture in the pelvic region and thigh by 1.174
times compared with a stress fracture in the lower leg. The type of physical
activity might have a major role in determining the types of injuries, while
the duration of the activity had no effect. We recommend future research to
examine other risk factors for fractures and include other military schools.
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1. INTRODUCTION
A sports injury is diagnosed as a functional or structural loss detectable during a clinical examination. ‘Sports
trauma’, on the other hand, is an acute experience of pain, discomfort or loss of function, which is the subject
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of self-evaluations by athletes [1]. Standard language is needed to report health concerns related to sports and
exercise. People are not required to perform military service because sports are the most popular form of
exercise in military academies. Over half of all injuries sustained by military personnel each year result from
physical training, exercise or sports [2], [3]. To reduce the frequency and severity of these injuries, the military
must find a way to regulate the frequency and duration of their activities. To successfully address the issue of
injuries, it is crucial to answering the following questions: (1) How large is the problem? (2) What is the
problem, and why do you think it will happen? (3) Can any of the contributory factors be changed? (4) What
are some potential solutions to this issue?. Key factors that increase the risk of injury during exercise and
training are (1) the amount of training, (2) the types of training, (3) the fitness level of the persons undertaking
the training, and (4) their risky behaviors [4].

Many soldiers who serve around the world return home safely and physically fit for duty. However, injuries
sustained by soldiers during training or by civilian employees in the military can prevent them from serving
in the future. Therefore, the well-being and security of troops who serve abroad must be prioritized at all
times. Furthermore, experiencing a musculoskeletal injury increases the chance of suffering from another [4].
Additionally, footwear significantly impacts your gait and performance and can increase your risk of injury.
As soon as an athlete experiences pain, discomfort or a loss of function following a sports injury, they conduct
an assessment. An injury sustained while participating in sports results in a detectable loss of function or
structure during a clinical examination [5- 7]. Hospitalization rates for injuries decreased across the board
between 1980 and 1992 [8]. When broken down by branch of service in 1992, the Army had the highest rate
of injuries, at 15.6 per 1,000 person-years, followed by the Navy at 8.3 and the Air Force at 7 [7], and
musculoskeletal diseases led to greater hospitalization rates (28.1%, 9.7% and 12.0%) across all three
services, respectively [8]. A study concluded that military hospital discharge databases are more
comprehensive and thus a better resource for learning about severe injuries than civilian databases. Military
hospital discharge databases contain in-depth data about injuries that can be utilized for injury tracking and
prevention and for evaluating the effectiveness of various strategies for reducing injury rates. For example,
the data can be used to identify high-risk communities or threats, allowing prevention efforts to be directed
where they will have the greatest impact. Risk of injury is likely to vary based on a person’s length of service,
their level and the nature of their profession [8]. A study published in April 2000 examined (1) the prevalence
of musculoskeletal injuries (MSIs) in the medical literature, (2) the nature of the injuries sustained and their
locations, and (3) the risk factors that put military personnel at risk [5]. The study also provided strategies for
injury reporting and prevention. To assess and analyze the scope of the injury problem, identify risk factors
and test preventative interventions, the authors of another study examined previously conducted
epidemiologic research in both the military and the general population [9]. Much of the data used in military
studies was initially obtained from fresh Marine and Army enlistees, as well as Army Infantry and Naval
Special Warfare hopefuls. However, as more research was conducted among operational forces, it became
clear that injuries were a major issue among this population. Each month, between 6 and 12 male recruits out
of every 100 are injured during basic training. Thirty percent of enlistees fail to graduate from Naval Special
Warfare training. Low levels of physical fitness and prior occupational and leisure-time physical activity, a
history of injuries, a high number of running miles and exercise sessions per week, smoking, age and
biomechanical characteristics all contribute to a wide range of injury rates (different types of age data exist).

To our knowledge, this study is the first to examine the potential link between the duration and intensity of
physical exercise and sports injuries among Saudi Arabian military students.

2. Materials and Methods
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2.1 Study Design
This study used a cross-sectional, observational study design to analyze the relationships between many
variables.

2.2 Settings
This study was conducted at King Fahad Security College.

2.3 Sampling Strategy

The sample of this study comprised military students from the 2021 military campaign, which included two
divisions, all males with an age range between 19 to 25 (the first division of university graduates who must
spend nine months in the campaign and the second division of secondary school graduates who must spend
three years in the campaign).

2.4 Study Period
The study started on 1 June 2020 and lasted 18 months that the data covered.

2.5 Sample Size

Data were collected from 73 King Fahad Security College students who reported physical injuries related to
fractures out of the total number of students 1,834 during the year 2020-2021. The total number is divided to
1,391 nine-month period students and 443 number of three-year period students.

2.6 Data Collection, Measurements, and Statistical Analyses

The data were collected from King Fahad Security College’s data warehouse, which was contained and
diagnosed by a physician in the military school clinic in the Ministry of the Interior. We used the International
Classification of Diseases, 10th Revision (ICD-10) to translate the diagnoses of fractures. Data were collected
in table format and entered into SPSS statistical package 27. All data in the form of numbers and percentages
were presented as descriptive statistics, and a chi-square test was performed to determine the correlations as
inferential statistics.

3. Results

Among 1,834 students, 73 participants reported physical injuries in 2020-2021. The participants’ mean age
was 21.86 (£ 02.05) years, their mean weight was 73.02 kg (+ 10.33), and their mean height was 174.62 cm
(= 04.33). Mean body mass index (BMI) pre- and post-training were 23.92 (+ 03.24) and 23.09 (+ 01.78),
respectively, with a 0.84 (x 03.17) statistically significant difference. Table 1 lists the participants’
demographic variables.

Table 2 shows the training course duration and Table 3 provides the relationship between the course duration
and fracture type. The results of Fisher’s exact test (non-parametric test of chi-square) showed that no
significant relationship existed between course duration and fracture type (p = .165).

Using simple logistic regression to predict fracture type according to ICD-10 are shown in Table 4, weight at
the date of seeking treatment (post) was statistically significant with fracture type (p = .037). The weight at
the date of seeking treatment explains 11% (Nagelkerke R2) of the variation in fracture type, as shown in
table 5. Each kilogram increase in weight at the date of seeking treatment increased the likelihood of the
participant having a stress fracture in the pelvic region and thigh by 1.174 times compared with a stress
fracture in the lower leg. However, none of the following variables predicted fracture type: age (p = .083),
height pre (p = .432), BMI pre (p = .882), BMI post (.055), weight difference (p = .245), BMI difference (p
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=.295) or duration from starting data until seeking care (p =.171).

When studying the medical intervention for these injuries, it was noted that each kg increase in weight at the
date of seeking treatment increased the likelihood of the participant having a stress fracture in the pelvic
region and thigh by 1.174 times, with a statistical significance of p = .026. The omnibus model coefficient
tests showed a significant relationship between step, block and model in the physical exercises, as shown in
Table 6. The study variables are not in the equation, revealing that height does not affect physical activity
intensity (p = .26). However, BMI (representing total body weight) significantly affected the intensity of
physical activities and injuries during military physical sports. Table 7 shows a significant correlated effect,
with a significance of p = .42.

The results in Table 8 show that the weight difference showed no significant effect on the physical exercises
and had no impact on reducing injuries (p =.24). In addition, the duration from starting training until seeking
care had no significant effect on reducing injuries resulting from intense physical exercise (p = .171 and p
=.176, respectively) in Table 9.

4. Discussion

Anxiety and stress can lead to various health problems, and the military is a major source of both [10].
Numerous factors affect the overall prevalence rate of injuries from physical training, which vary by injury
type [11]. Nearly four percent (3.9%) of the 1,834 students in this study reported experiencing a physical
injury; this high number highlights the need to investigate the causes of such incidents and identify effective
and efficient treatments. This high percentage may reflect the extended period between when the military
students were enlisted and when the study was conducted [12]. Nonetheless, the percentage of participants in
the study was not insignificant.

The military personnel sustained 212 injuries, which led to the loss of 1,764 full-service days. Most injuries
were diagnosed as musculoskeletal discomfort, followed by strains, sprains and cold-related ailments [13].
This equates to a rate of 142 injuries per 100 troops per year (an individual may sustain more than one type
of injury. Injuries were less common among older military personnel, while those with poorer fitness levels
(as measured by a shorter two-mile run speed and fewer sit-ups) had a higher risk of MSls. This finding
supports data concerning the United States as a whole, which shows a yearly injury rate of 33 injuries per 100
males aged 15-24 and 25 injuries per 100 males aged 25-44. [14] claimed that ‘musculoskeletal injuries
cause significant morbidity among military troops’. When it comes to military service-related MSIs, the top
two causes of injuries leading to limited duty days (LDDs) are physical training and occupational duties.
Recent research has linked non-steroidal anti-inflammatory drugs (NSAID) use to an increased risk of MSIs.
Bone musculoskeletal injuries (MSIs) are common in training, and recent advances in imaging technology,
such as high-resolution peripheral quantitative computed tomography, have been utilized to evaluate bone
development in service members. Monitoring and educating evidence-based strategies to avoid MSlIs and
monitoring physical activity and machine learning have major uses, and stated, ‘Despite many years of
research, MSlIs continue to have a high frequency among military people’.

Our findings showed that the students’ mean BMI dropped from 23.92 (03.24) to 23.09 (01.78) after military
training, with a difference of 0.84 (03.17). This finding is consistent with those of [15], who found substantial
evidence that weight management programs work, particularly when it comes to weight loss. [16] determined
that the average age and BMI of the participants in their study were 24.0 (6.7) years and 25.8 (5.8) kg/cm?,
respectively. Of those participants, 63% (n = 330) exercised regularly, 45% reported doing regular warm-ups
(n =236) and 44% (n = 228) suffered an injury due to sports or physical activity over the previous 12 months.
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The multivariate logistic regression analysis indicated no significant association between sports injury and
warm-ups [0.73 (0.41, 1.31)], and those aged 31-50 years had 2.06 (95% confidence interval [Cl]: 1.15-3.69)
times greater odds of injury compared to those aged 16-25 years. The odds ratio was 2.04 (95% ClI, 1.28-
3.24) for those in the lowest income bracket (5,000 SAR) compared to those in the highest bracket (10,000
SAR) [16].

Participants on a weight loss diet plan had a greater likelihood of reporting a sports injury than those not on
a diet plan (1.61 [95% CI: 1.06-2.43]). After controlling for BMI, we observed that the rates of sports injuries
reported in our study were similar to those reported for Scotland and the United Kingdom (43.4% vs 42%),
but lower than those reported in Jeddah (72%) [16]. Age range and geographical location likely played a role
in this disparity. The study participants in Riyadh City were young adults who frequented fitness centers,
while in Jeddah, the participants ranged in age from 10 to 40 years who frequented both government and
private facilities. Saudi Arabia’s injury rates are lower than those reported in other Middle Eastern countries,
as the country has only recently begun prioritizing sports, particularly health club workout programs. A study
of this kind in Kuwait indicated that, among male athletes aged 15 and above, the overall prevalence of sports
injuries was 73.8% for the previous 12 months and 89.8% for all previous years of life [17].

Due to the nature of the research (a military campaign), only male participants were included. However, in
discussing the gender effect, [18] found that ‘overall, the number of men and women showed non-significant
number differences in family, friend, and alone groups, but the number of men was almost four times higher
than that of women in the club member group. There were more participants in the under-50 age group across
all participation modes than in the over-51 age group, but this difference was not statistically significant (p >
.05), leading the researchers to conclude that ‘there is a significant difference in injury occurrence in different
participation modes’. Unlike physical activity (PA) duration, the PA's intensity directly correlates with injury
risk. As such, the results of the current study demonstrate the importance of paying close attention to variables
such as gender, PA intensity and duration as they relate to injury prevention strategies [18].

Stress fractures of the pelvic region and thigh were selected for this study because they are the most common
physical injuries in the military and may have an impact on normal daily activities.

‘The most prevalent injuries were muscular strains, sprains, and overuse knee problems’, as reported by [6],
[17].

Age, smoking, lack of prior occupational and physical activity, and a lack of pre-Army running frequency,
flexibility, physical fitness, and physical fitness during unit training (high running mileage) have all been
recognized as risk factors for injury [19]. In [20] retrospective cohort analysis, the overall incidence and
specific types of knee injuries were analyzed and estimated for each military hospital. The military population
had the highest rate of ACL injuries (45.7%, n = 2,230). The incidence of meniscus tears was also high
(24.9%; n = 2,230). Each hospital’s unique incidence rate and three key incidence rates were calculated.
Severe knee injuries were also identified among service members aged 18-60 years. However, in the current
study, age was not found to be a factor in the occurrence of knee injuries. Chi-square testing also revealed a
correlation between knee injuries and their reported causes [21].

The study participants were divided into two groups: those who had served for nine months (73.97%) and
those who had served for three years (26.03%). Of the 73 participants, 16.44% suffered some sort of injury
during their time in the military. More longitudinal studies are needed to show the effectiveness of programs
that improve food and exercise habits and identify the most crucial components [22]. This contradicts the
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findings of [23], who found that the “attrition rate was identical between 28-day and 80-day courses’. The 28-
day course showed a lower injury rate than the 80-day course but more injuries per person-year and a greater
risk of fitness test failure. These results show that baseline fitness levels should be considered when planning
the content of any course, especially those relatively brief in duration. Evidence from scientific research links
a lack of physical fitness to injury risk [23].

Stress fractures of the lower leg were predicted for all students in this study; however, none of the study
variables, including age (p = .083), height before injury (p = .432), BMI before injury (p = .882), BMI after
injury (p = .055), weight difference (p = .245), BMI difference (p =.295), or time from initial data to seeking
care (p = .171), were able to predict fracture type. Depending on the location and likelihood of the injury
progressing to a full fracture, stress fractures can be classified as low-risk or high-risk. [24] developed a novel
injury model that prioritizes risk factors and identifies 57 possible risk factors. In the context of developing
intervention plans for military units, this model may shed light on the types of risk factors to address and the
sequence in which they should be handled. Areas for future research include quantifying exposure when
determining MSI risk, understanding associations between health-related components of physical fitness and
MSI occurrence and applying innovative physical activity monitoring and data analysis techniques for MSI
prevention and return to duty [14]. This study has several limitations, including the small sample size and the
inclusion of only one military school. Many other risk factors for bone fractures and physical defects must be
examined.

5. Conclusion

This study found that physical training and activities during military service cause many types of MSlIs, such
as stress fractures in the pelvic and thigh regions, and reflect a significant problem in military services. The
results showed that the type of physical activity might have a major role in determining the types of injuries,
while the duration of the activity had no effect.

Recommendation
We recommend future research to examine other risk factors for bone fractures and physical defects and
include other military schools.
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Table 1 Demographic data of the study sample

Variable Mean Standard Minimu | Maxi

Deviation m mum
Age 21.86 2.05 18.00 24.00
Weight (kg) PRE 73.02 10.33 55.75 | 95.00
Height (cm) PRE 174.62 4.33 168.00 185.7
BMI (kg/cm?) PRE 23.92 3.24 19.30 31.20
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Weight (kg) POST 70.04 4.63 57.00 84.60
Height (cm) POST 174.62 4.33 168.00 185.7
BMI (kg/cm?) POST 23.09 1.78 19.50 | 31.10
Weight difference (kg) 2.98 9.32 -15.35* 23.90
Height difference (cm) 0.00 0.00 0.00 0.00
BMI difference (kg/cm?) 0.84 3.17 -6.40** | 8.00
Duration from starting training until 42.05 33.66 13 147

seeking care (days)

* The minus sign here indicates an increase in weight at the training of seeking treatment.
** The minus sign here means an increase in BMI at the date of seeking treatment.

cm: centimetre, kg: kilogram

Table 2 Types of training course duration in the Military School and Types of training related fractures.

Count %

Military course duration | Nine months 54 73.97%

Three years 19 26.03%
Type of fracture (M84.35): Stress fracture, not 12 16.44%
according to ICD-10 elsewhere classified, pelvic region and

thigh

(M84.36): Stress fracture, not 61 83.56%

elsewhere classified, lower leg

Table 3 Relationship between the course duration and fracture type

Type of Fracture According to ICD-10

Course

duration

(M84.35): Stress fracture, not

elsewhere classified, pelvic region

and thigh n (%)

(M84.36): Stress fracture, not

elsewhere classified, lower leg n

(%)

Nine months

11 (91.67%)

43 (70.49%)

Three years

1(8.33%)

18 (29.51%)

Observed

Table 1 The prediction of other types of injuries in this study

Classification Table?

Predicted
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Type of fracture according

to ICD-10
(M84.35):
(M84.36): Stress
Stress fracture, not

fracture, not elsewhere
elsewhere classified,
classified, pelvic region Percentage
lower leg and thigh Correct

Step 0 Type of fracture (M84.36): Stress 61 0 100.0
according to ICD-10 fracture, not
elsewhere classified,
lower leg
(M84.35): Stress 12 0 .0
fracture, not
elsewhere classified,
pelvic region and
thigh
Overall Percentage 83.6

a. The constant is included in the model.

b. The cut-off value is .500.

Table 5 Model Summary

Cox & Snell Nagelkerke
Step -2 Log likelihood R R
Square Square
1 60.951% .057 .097

a. The estimation terminated at iteration number 5 because the parameter estimates changed by less than .001.

Table 6 Omnibus Tests of Model Coefficients

Chi-square df Sig.

Stepl  Step 4.924 1 .026
Block 4.924 1 .026

Model 4.924 1 .026

Table 7 Study Variables Not included in in the Equation.
Score df Sig
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Variables  Height (cm) .650 1 420

PR

E
Overall Statistics .650 1 420
Variables BMI (kg/lcm?) PRE  .022 1
Overall Statistics .022 1 .882
Step 0 Variables BMI (kg/cm?) POST 4.654 1
Overall Statistics 4.654 1 .031
Variables BMI difference 1.117 1

(kg/cm?)

Overall Statistics 1.117 1 .291

df: Degrees of freedom; Sig: statistical significance; PRE: Mean before starting military training; POST:
Mean after starting military training

Table 8 Study Variables Not included in the Equation.

Score df Sig.
Step 0 Variables Weight Difference (kg) 1.381 1 .240
Overall Statistics 1.381 1 .240

Table 9 Study Variables that included in the Equation

B SE Wald df Sig. Exp(B)
Step 12 Duration from starting -.023 017 1.871 1 171 977
training until seeking
care
Constant -.812 600  1.833 1 176 444

a. Variable(s) entered in step 1: Duration from starting training until seeking care.
SE: The standard error; Wald Test; B: Beta coefficient
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