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Abstract

Introduction: Since school sports are the main cause of students’ injuries, awareness
of the causes and factors underlying these injuries can pave the way for the
development and planning of injury prevention strategies. The present study was
conducted in two quantitative and qualitative phases using the data in the sports
injury surveillance system and the interviews designed by the researchers to analyze
the epidemiological indicators and causes of students’ injuries.

Methods: This mixed-method study was conducted using qualitative and
quantitative descriptive techniques. The injuries made to male students of physical
education high schools in Kerman were recorded for 6 months in a sports injury
surveillance system developed by the researchers. Then, the qualitative data were
collected using in-depth and semi-structured interviews to explore the possible
causes of sports injuries. The collected data were analyzed using a content analysis
method via descriptive statistics and the chi-square test with SPSS software (version
21) ata significance level of P=0.05. Besides, the qualitative data were analyzed using
a conventional content analysis technique.

Results: The results of data analysis indicated that most of the injuries occurring in
sports movements to the student-athletes were caused by collision. Moreover,
muscle strain injuries were the most frequently found sports injuries. Improper
techniques were also reported as the most important cause of sports injuries. Pain
was found as the most significant indicator of the early post-injury symptoms. An
analysis of the quantitative-descriptive data recorded in the sports injury
surveillance system showed the injury incidence rate of 33.3 injuries per 100
student-athletes and 63.3 injuries per 100 hours of training and competition.
Furthermore, the lower extremity with 51.6% and minor injuries with 45.3% showed
the highest rate and improper techniques accounting for 25% of the injuries were
the most important risk factor for injury.

Conclusion: Given the high prevalence of muscle strains and the highest percentage
of lower extremity injuries in students caused by using improper techniques,
addressing sports injury indicators, as well as explaining their causes and underlying
factors can significantly contribute to reducing students’ injuries. Moreover, regular
systematic reviews of epidemiological studies can be effective in developing practical
programs for injury prevention in students.
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Introduction

Exercise is essential for ensuring individual health
and wellbeing. Besides, participation in sports
activities is the way to achieve a healthy and happy
life, and physical education and sports activities
mainly aim to help improve the physical fitness
of community members (1). To achieve this goal,
different sports disciplines and branches have been
established and the number of these fields is growing
(2, 3). However, participation in sports activities can
cause serious injuries and problems (4). Furthermore,
given the large number of people who participate in
such activities, it can be expected that the rate of
sports injuries will also increase (5).

Research in the United States has shown that each
year about 3.7 million people refer to emergency
departments due to injuries caused by sports and
recreation activities, indicating the high prevalence
of sports injuries. Besides, various studies have
shown that exercise is one of the main causes of
injury in people aged 11 to 18 years old in Europe
and North America (5, 6).

Moreover, 62% of sports injuries occur in organized
sports, 20% of injuries in physical education classes,
and 18% of injuries in non-organized sports.
Previous studies have also indicated that school
sports are the leading cause of injury to adolescents.
Besides, of about 40 million students (18.5 years old)
who attend US school sports each year, about 4
million cases with sports injuries refer to emergency
departments, costing about $2 billion per year (6-8).

Additionally, epidemiological studies have suggested
that one-sixth of the injuries observed in Scandinavia
have occurred in sports activities (6, 7). Thus, given
the high prevalence of injuries, especially in students,
scientists seek to determine the epidemiology of such
injuries to increase athletic performance and develop
strategies to prevent injury to athletes. Since sports
injuries in developmental ages can cause long-term
physical and mental complications, an exploration
of the causes of these injuries is very important
especially for physical education students who are
engaged in doing different sports activities during
the school year (9). For this purpose, first, risk
factors for injury and relative increase in risks must
be identified. Besides, risk management principles
and strategies need to be developed based on risk
detection, assessment, and control within sports
complexes (10, 11).

Although sports injuries cannot be eliminated,
continuous and professional evaluation of annual

injury patterns can help focus on the development
and evaluation of injury prevention strategies in
athletes (12, 13). Prevention strategies are developed
based on basic epidemiological information. The
prevention of sports injuries is currently an important
issue in rich countries. However, the highest mortality
rates and permanent disability due to injuries are
currently reported in less developed countries. These
countries seem to be in urgent need of developing
cost-effective and efficient prevention strategies. Thus,
organizing intervention programs for students can
reduce the rate of injuries in them (14). Furthermore,
to improve the effectiveness of physical activity in
adolescent athletes, their health problems should be
addressed professionally by not only providing
effective care for injured persons but also developing
and expanding active injury prevention measures (15-
16).

Moller et al. argued that the accurate measurement of
sport exposure time and injury occurrence is the key
to effective injury prevention and management. They
also believed that current measures are limited by
their inability to identify all types of sport-related
injury and the narrow scope of injury information
(17-18). Moreover, the major problem of many
studies is the sources used to collect injury-related
data. A retrospective examination of athletes will not
be a reliable way to collect data because, due to the
lapse of time and forgetfulness, the use of these data
will raise concerns about reducing the rate of injuries.
Researchers have long used various methods of
collecting sports injuries information including
manual injury reporting methods, interviews, and
video analysis. However, sports injury monitoring
and surveillance systems are currently used to
eliminate the disadvantages of traditional methods.
Accordingly, there is a growing bulk of research on
these systems in the world (19-22).

Orchard et al. compared different injury surveillance
methods and reported that addressing injuries is
almost impossible without the presence of standard
definitions and sports injury surveillance data
collection methods (23). Besides, the consensus on
developing a standard definition allows making a
meaningful comparison of injury surveillance data.
Meeuwisse et al. suggested that researchers should
apply general recommendations when collecting
and disseminating information to maximize the
comparability of data, through specific reporting
and data collection methods (24). The authors also
argued that if you want the data in your surveillance
system to be useful, there must be a clear definition
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of how the data are collected, so that the results are
comparable to other sources. In recent years, there
has been a consensus on the design of sports injury
data collection systems (24). Researchers believe that
preventive measures can be effective for sports
injuries when there is a reliable surveillance system
to help to conduct epidemiological studies. Sports
injury prevention and reduction programs require
basic documented and easily accessible data. A study
by van Mechelen showed that the information
in surveillance systems is a prerequisite for the
development and evaluation of prevention strategies.
By developing a surveillance system and evaluation
system and recording information in the system, the
incidence of sports injuries can be adequately
prevented (20). Numerous studies have been
performed on sports injury surveillance systems by
sports medicine researchers. Thus, it seems that
injury surveillance will seek to create a standard
dataset for sports injury descriptions, incidence,
occurrence, and risk factors in a sports population
(24- 26). It should be noted that sport injury data
in traditional epidemiological approaches in Iran
were collected through retrospective questionnaires.
However, only a limited number of studies have
used new methods for recording sports injuries. One
of the most important sports injuries registration
systems is owned by the International Federation of
Sports Medicine, which is limited to athletes covered
by the federation’s insurance, and data of this
system are exclusively accessible to the federation.
Moreover, the first professional football injury
registration portal in Iran, approved by FIFA
(IFMARC), was launched in September 2005 for
online registration of football injury data following
FIFA and AFC standards. The physician of each
team receives a username and password and records
injuries during training sessions and competitions
daily. Thus, by collecting this information, the
FIFA-approved medical center can develop injury
prevention strategies, monitor the incidence and
prevalence of injuries in clubs daily, and offer
instructions for injury prevention to clubs.

The existence of a national sports injury registration
system can be a great help for athletes, coaches,
managers, and most importantly future researchers
and the scientific community of sports in the
country. This system makes it possible to develop a
model for recording collected data and information
and provides easy, fast, secure, and effective access
to users and professionals. It also provides the
possibility of analysis and dissemination of data and
information in a more reliable way (27-29).

Accordingly, the existence of a national system to
create a database for recording and surveillance of
sports injuries is essential. The present study
attempted to develop a web-based system for the first
time in Iran through the unification of definitions in
the field of epidemiology of sports injuries to
eliminate gaps and shortcomings of similar studies
and provide accessibility in any place and time for
professionals, relevant organizations, and researchers.
It is noteworthy that this study was conducted in
several sections including system design, creating a
suitable platform for collecting sports injury data,
operational recording of injuries, and examining the
epidemiology of sports injuries using the data in
the system as well as using the results of this data
for strategic planning to prevent and reduce injuries.
The present study also aimed to record injuries
to students in physical education high schools in
Kerman and examined several epidemiological
indicators. Furthermore, given the importance of
identifying the epidemiology of injury of student-
athletes, this study explored the possible causes of
sports injuries by analyzing the data recorded in the
developed system through a qualitative content
analysis technique.

Methods

One of the main features of qualitative research is
the focus on studying a certain sample of a
phenomenon. The number of qualitative studies
conducted in Iran using the data from a sports injury
registration system is very small compared to
quantitative studies in this field. The present study
employed a mixed-method design using descriptive
quantitative-quantitative methods. Besides, a content
analysis technique was used to analyze the data and
identify the challenges and limitations of sports
injury registration in the developed system.

To this end, first, a system was developed by the
researchers to record the injuries to student-athletes.
This system aimed to provide a suitable space for
collecting information on athletes’ injuries and the
epidemiology of students’ injuries. The data were
recorded in the system by users including sports
physicians, physiotherapists, sports medicine specialists,
physical education teachers, and students (with a
physician’s approval). To record injuries in the
developed system, users were given the necessary
training.

The participants in this study were 285 male students
of tenth to twelfth grades at physical education
high schools in districts 1 and 2 of Kerman in the
academic year 2017-2018. They were selected using
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purposive sampling and examined for 6 months. The
injuries that occurred to the students during the same
period were recorded in the injury registration and
surveillance system by users including physicians
(n=39), orthopedists (n=18), physiotherapists (n=12),
and sports medicine specialists (n=38). If any student
suffered from any injury, he would refer to a physician
and upon the diagnosis of the injury, the information
requested from the student was recorded in an injury
registration electronic form by the user. First, the
user logged into the system, and the information of
the person completing the form was registered. In the
next step, the user accessed the injury registration
form, which included instructions for completing and
objectives of the system. The user was ensured that his
information would be kept confidential. The user then
selected the student form and answered the questions
therein (Figure 1).

The student injury registration form contained 20
questions that assessed the type of injury (acute
injury such as tendon muscle strain, sprains and
fractures, and overuse injury) and location of injury
including various anatomical areas, and causes of
the injury during exercise. The questions aimed to
find out whether the injury was caused by a collision
or not. The injury symptoms were pain, swelling,
inflammation, and joint relaxation. The mechanism
of the occurrence of sports injuries was an event that
led to the injury in the athlete, such as improper
warm-up, lack of preparation, the use of non-
standard equipment, and other indicators recorded
in the system. The severity of the injury was assessed
in terms of recovery time; less than 7 days (minor),
7-14 days (mild), 14-21 days (moderate), and more
than 21 days (severe).

Finally, the athletes were asked to report the early
symptoms after the injury. One of the most important
features of the system developed in this study was the
presentation of a clear and coherent definition of sports
injuries which appeared on the home page of the
system so as to ensure users had a clear understanding
of sports injuries, eliminate the user’s perception, and
unify the answers into reliable data. Injury was
operationalized in the present study as an event that
leads to a physical problem in the sports environment
and causes the athlete to miss the training session or
competition, or for any reason require medical
attention (27-31). The severity of sports injuries was
assessed based on the number of days of absence or
(partial or total) functional restriction of the athlete
from the time of injury to a full return to normal
training or competition (32-34). Moreover, injuries
were classified into two types of collision injuries due
to contact with another player or an object, and non-
collision injuries caused by reasons other than contact
with players and objects (35, 36). In the next section,
injuries were recorded as acute (strain, sprain,
dislocation) and overuse (inflammation). Furthermore,
exposure to injury was recorded in both training and
competition as individual and team training activities
under the coach’s control or guidance based on the
number of hours in which players were at risk of injury
in training sessions or during competitions. The rate of
the injury was defined as the number of injuries per
1000 hours of players’ activity, as well as the number of
injuries per 1000 athletes in training or competition to
determine the probability of injury to an athlete (32,
37-39). Given the number of participants in this study,
exposure to injury was assessed based on 100 hours of
athletic activity (39).
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Figure 1. The frequency of sports injuries in different anatomical areas
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Finally, the user confirmed the data and submitted
the completed form. Immediately after submitting
the form in the system management panel and the
database, the recorded data could be reported or
exported in Excel format. All statistical analyses
were performed using SPSS software (version 21).
Descriptive statistics including mean and standard
deviation were used to describe the variables and the
chi-square test was run to evaluate and compare the
ratios.

This study, a qualitative approach was used to come
up with a profound understanding of the recorded
data since qualitative methods can examine
phenomena in more detail (40). In-depth semi-
structured interviews were used to collect data.
For this purpose, 98 interviews were conducted
with tenth to twelfth-grade students of physical
education high schools. Examples of the questions
asked in the interviews are as follows: Did you
collide with another athlete that led to the injury?
Was the injury caused in training or a match?
What part of your body has been injured? Who
diagnosed your injury? How many days did your
injury prevent you from exercising or doing sports
activities? Before starting the interviews, the
necessary information about the study, the interview
method, and the students’ right to participate or
not participate in the study were given to the
participants. They were also assured in writing and
orally that their information would remain
confidential. Then, informed written consent was
obtained from the participants. All interviews were
recorded, and each interview lasted an average of
forty-five minutes. Upon the participants’ request, the
interviews were conducted in the school, the office of
the Sports Medicine Board, and the sports clubs.

The collected data were analyzed using qualitative
content analysis. This technique is used to
subjectively interpret the content of textual data.
With the help of this method, the hidden themes can
be revealed from the content of the data collected
from the participants through the systematic
classification of relevant categories and subcategories
(41). Ethical considerations were of great importance
in this study. To protect the participants’ rights, the
researcher first provided some information about
the research procedure to the participants and
after obtaining their consent invited them to the
interviews. The participant was completely free to
participate or not to participate in the interviews,
and the researcher did not force them to participate
in the interviews. Besides, the researcher tried to
conduct the interviews at the participants’ comfort

and convenience. Therefore, the interview time was
determined by the participants themselves and the
researcher tried to conduct the interviews comfortably
and quietly and respect the participants’ dignity.
Moreover, in cases where a participant did not
agree with his voice being recorded, his right was
respected and his voice was not recorded. The
participants’ identities were also kept confidential
and their names were not revealed. Finally, data
analysis was performed at the time of collecting the
data. To this end, the recorded interviews were
transcribed line by line, and the transcripts were
read several times to come up with a general
understanding of the participants’ statements. Then,
meaning units or primary codes were extracted.
Afterward, the extracted codes were categorized
based on their similarity (42). Finally, the core theme
and its categories were identified.

Results

Data analysis revealed 5 categories including the
type of injury (with 2 subcategories of collision
and non-collision injuries), causes of injury (with
2 categories of acute and chronic injuries and
5 subcategories), mechanism of injury (with 8
subcategories), the severity of injury (with 4
subcategories), and early symptoms after injury
(with 4 subcategories). The data were collected using
semi-structured in-depth interviews due to the
flexibility of this technique and its adaptation to the
requirements for qualitative research (43). Out of a
total of 285 male students of tenth to twelfth-grades
at physical education high schools in Kerman, 95
students recorded their injuries in the sports injury
surveillance system during the 6 academic months.
The student injury data were recorded by sports
physicians, coaches, or students after approval by a
physician or specialist.

One of the main themes identified in this study was
the “type of injury” caused by sports movements.
These injuries were subdivided into collision and
non-collision injuries. For example, a tenth-grade
student said, “I was injured when a player of the other
team hit me in the thigh”. Sports injuries happened
in various forms during the exercise. One of the
students stated, “I felt a burning sensation in my arm
muscle when I was blocking the ball” (12%-grade
volleyball player). The context/mechanism of the
occurrence of sports injuries was another issue that
has been considered one of the most important
factors for the epidemiology of sports injuries;
“When practicing keeping balance against the wall in
the gymnastics class, I fell due to fatigue and I had
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pain in my spine” (an 11™-grade student).

In this study, the severity of the injury was assessed
in terms of recovery time (44), which is one of the
most important indicators for returning to exercise.
One of the 10%-grade students having previous
athletic background stated, “To show my fitness to
my friends and other students in the handball class, 1
did a triple jump and suffered a minor injury in the
ankle in the landing position and I could not continue
my activities for two days”.

Referring to the early signs after the injury as one of
the most common themes pointed out by the
participants, one of the students stated, “During
the school football team’s training for inter-school
matches, when I was about to kick the ball, one of the
opponents hit me in the foot when tackling to catch
the ball. At that moment, I had severe pain in my knee
so that I could not continue playing” (a 12™-grade
student) (Table 1).

The descriptive results of the study suggested that
the incidence of students’ injuries was 33.3 per 100
athletes and 63.3 injuries per 100 hours of training
and competition. These findings confirmed the high
frequency of injuries in students of physical
education high schools in Kerman.

It was also shown that 28.3% of all injuries registered
in the student sports injury surveillance system were
of collision type. Furthermore, the most frequent
injury was muscle strains accounting for 21.1% of all
injuries followed by sprains with an incidence rate of
18.9% (Table 2). Moreover, a survey of the recorded
injuries indicated that the highest incidence of
injuries was found in the lower extremity accounting
for 51.6% of injuries (49 injuries) followed by the
upper extremity with a frequency rate of 25.3% (24
injuries). In contrast, the lowest incidence rate of
injuries was found in the trunk accounting for 6.4%
of the reported injuries (6 injuries) (Figure 1). The
high frequency of injuries in the lower extremity,
especially the ankles and knees, has been reported in
many epidemiological studies on sports injuries,
highlighting the need to address the possible causes
of injuries in the lower extremity and take effective
measures to reduce this type of injuries.

The severity of the injury was assessed in terms of
recovery time. Accordingly, the recorded injuries
were classified into four groups: less than 7 days
(minor), 7-14 days (mild), 14-21 days (moderate),
and more than 21 days (severe) (45,46). According
to the results, the most frequently reported injuries
were minor injuries with a rate of 45.3% followed by

severe injuries that accounted for more than 21%
of the reported injuries. This indicates a serious
warning to reduce the severity of injuries in the
students (Figure 2).

This study also examined the risk factors for injury
in terms of internal (intrinsic) and external
(environmental) factors (44-46). The results
indicated that the use of improper techniques was
the most frequent internal risk factor for injury
(25%), followed by inadequate physical fitness (17%)
as the second risk factor and the most frequent
external risk factor, and use of non-standard
equipment as the third frequently reported risk
factor (14.7%) (Table 3).

Discussion

The main purpose of this study was to develop a
system for recording epidemiological data on
student-athletes” injuries. It also attempted to provide
the possibility of online registration of sports injuries
for the first time in Iran in a coherent manner.
Finally, it surveyed the epidemiological data on
sports injuries that occurred to male students in
physical education high schools in Kerman and
explored the reasons of sports injuries. It should be
noted that most studies have used a quantitative
approach and there are only a few qualitative studies in
this field.

The most common injuries reported by the
participants in this study were muscle strains and
joint sprains. Likewise, previous studies (e.g.,
Dyakova et al. (47); Pierpoint (48); reported the
highest rate of muscle strain and sprains. Besides, the
most common site of injury in the present study was
the lower extremity. This finding was consistent with
a study conducted by Schroeder et al. who reported
the highest rate of injury in the lower extremity
(49); This finding was confirmed by other studies
including Roos et al. (50); The present study also
found that most of the recorded injuries were of
minor severity. Accordingly, Pfirrmann et al. found
minor injuries were most frequent in elite youth
soccer players (51). However, Nejaati (9) and
Abernethy et al. (52) found that most of the injuries
were moderate and mild. The students in the present
study reported that the most frequent risk factors for
injury were improper techniques followed by
inadequate physical fitness and the use of non-
standard equipment and tools, respectively. In a
similar vein, Ryman Augustsson et al. and Pfeifer et
al. found that the most important risk factors for
injury were the use of improper techniques and
student-athlete’s lack of physical fitness (53-54).
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Table 1. The codes, categories, and subcategories identified in the stud
Codes Themes Subcategories Categories

In the football training session, when I tried to catch the ball, the opponent's foot hit the knee of my right foot. - Collision

In the badminton class, I got injured at the moment of landing after doing the technique.
During the gymnastics exercise, I was injured while doing the forward roll.

At the moment of the opponent player dribble, I got a sprain due to a spin on the knee.
My shoulder was sprained when I fell on the ground while performing a technique.

I injured my fingers while blocking the ball on the net.

In table tennis, after a few training sessions, I felt pain in the inner area of my elbow.

I did not do proper stretching exercises before training.

I suffered a muscle injury due to weakness in the front thigh muscles.

On the day of the wrestling class, I was very upset mentally as I scored low on the continuous test, which
caused me to suffer from an injury.

T was injured due to the wrong execution of the triple jump in handball.

I got tired and injured due to the repetitive service movement at the end of the class.
My ankle was twisted due to unsuitable flooring.

Due to the lack of proper space in the salon, I hit the side of the wall and was injured.
According to the physician, the reason for my knee injury was the bow legs.

He has exercised after injury.

He exercised one or two days after the injury.

He has been exercising for two weeks after the injury

The ability to exercise 3 weeks after injury

The feeling that the swollen joint cannot move well.
There is pain when the joint is touched.

The joint is not able to do its normal movement well.

Non-collision ype of injury

Strain

Sprain

Contusion Acute Causes of injury
Dislocation

Gradually and over time Chronic

Improper warm-up

Inadequate physical fitness

Inadequate mental preparation

The use of incorrect techniques - Mechanism of injury
Fatigue
Non-standard tools and equipment
The place of exercise
Skeletal abnormalities
Recovery less than 7 days
Recovery between 7 to 14 days . o

- The severity of injury
Recovery between 14 to 21 days
Recovery over 21 days
Incidence of pain
Swelling and inflammation Early symptoms after
Sensitivity to touch injury
Movement restrictions

159

Journal of Qualitative Research in Health Sciences 2021; 10(3):153-167



Epidemiological Indices of Sports ...

Lrfani et al

Table 2. The frequency of sports injuries in the students

Percentage
Strain 20 21.1%
Sprain 18 18.9%
Dislocation 1 1.1%
Contusion 3 3.2%
Collision 27 28.3%
Non-collision 5 5.3%
Other 21 22.1%
Total 95 100
50 M@ Frequency
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Figure 2. The frequency of the severity of sports injuries

Table 3. The frequency of the risk factors for sports injuries in the students
Risk factors Frequency Percentage

Improper warm-up

Inadequate physical fitness
Inadequate mental preparation
The use of incorrect techniques
Fatigue

Nutrition

Non-standard tools and equipment
The place of exercise

Type of sport

Other

Total

11 11.6%
16 16.8%
2 2.1%
24 25.3%
11 11.6%
1 1.1%
14 14.7%
8 8.4%
5 5.3%
3 3.2%
95 100

The present study also showed that the prevalence
of students’ injuries was 33.3 per 100 athletes
and 63.3 injuries per 100 hours of training and
competition. Kerr et al. (55) examined sports
injuries among students and found the prevalence
of injuries in high school students was 8.75 per 1000
athletes. Besides, other studies reported that a high
prevalence of sports injuries (80.3%) in students
(55, 56).( These findings were consistent with
the data in the present study. Ebrahimi Varkiani et al.
(57) reported a higher rate of injuries (4.1 injuries
per 1000 athletes) for young athletes aged 15-
24 years compared to other age groups, as was
indicated in the present study. However, Rahimi
et al. (1) reported a higher prevalence of injuries, i.e.

45.4 injuries per 100 athletes, which was contrary to
the present study due to the level of competitions,
age groups, and the focus on a single sports field.

Moreover, the present study found that the students
were exposed to 33.3 injuries per 100 athletes
and 63.3 injuries per 100 hours of training
and competition, indicating the high frequency
of injuries (1, 39). Rahimi et al. (1) examined the
prevalence of karate injuries in international
competitions and reported 45.4 injuries per 100
athletes, which was a high rate of injuries. This
finding was contrary to the present study due to the
level of competitions, age groups, the focus on a
single sports field, the weather conditions, the time
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of the competitions, and also the interval between
the competitions (1).

Ziaee et al. examined karate injuries in Iranian clubs
and reported the incidence of 20.2 injuries per 100
athletes. One of the most important reasons for the
lower prevalence of injuries is the age group and
the skills of the participants who were at the
championship and professional level. This implies
that athletic experience can help reduce the
incidence of many common injuries in that sports

field (58).

Ebrahimi Varkiani et al. performed an epidemiological
study of table tennis injuries using the Sports
Medicine Federation Damage Monitoring Database
in young athletes aged 15-24 years. They reported an
injury rate of 4.1 injuries per 1,000 athletes. One
of the possible reasons for different results obtained
in this study and the present study was the
researchers’ focus on only one sport, the athletes’
age, and their athletic skills (57). Besides, the Sports
Medicine Federation Damage Monitoring Database
records only information provided by insured
athletes, and it was possible that some participants
did not have insurance coverage or did not refer to
the federation for treatment. Moreover, injuries can
be only recorded by the officials of the Sports
Medicine Federation, and thus some injuries may go
unnoticed. However, everyone can easily register
their injuries online in the sports injury registration
system developed in this study.

Kerr et al. examined high school and university
students’ sports injuries and found that high school
students were more likely to be injured than
university students (59).

The nature of sports branches, attention to injuries
associated with them, the age group, and athletes’
skills are very important factors in increased
exposure to injury. This increase is evident in
students who are trained in various sports branches
during their school year and highlights the
importance of proper physical condition and good
physical fitness. Since these factors are the main
indicators for admission to physical education
programs, they should be considered by educational
planners so that only applicants who meet the
requirements, enroll in these programs.

The results of the present study showed muscle
strain and sprains were the most common injuries
in physical education students, and 28.3% of all
injuries were reported as collision injuries. Similarly,
Knobloch et al. reported ligament injuries and
sprains as the most common injuries in school

sports (60). Furthermore, in line with the present
study, Dyakova et al. reported a high prevalence of
muscle and joint injuries in students (47) and
Pierpoint et al. examined the football and basketball
injuries among female high school students and
found the highest rate of injuries as muscle strain
and joint sprain (53.7%) (61, 62).

In a descriptive epidemiological study of football
injuries, Kerr et al. (63); examined US high school
students and reported that the highest rate of injury
in student-athletes was joint injury (29%). This
finding was contrary to the present study that found
muscle injury as the most frequently reported sports
injury. One important reason for this discrepancy
was that the mentioned study focused on only one
sport (football) and many studies have reported
joint injuries in this field with a very high prevalence
(58-60). The findings of the present study were not
also in line with a study by McGuine et al. who
reported the highest prevalence of ligament injuries
(40.9%) and muscle (strain) injuries (25.4%) in
athletes in grades 9 to 12 in the academic year 2015-
2016 in 29 high schools in Wisconsin (64). These
conflicting results can be attributed to inconsistent
definitions of epidemiological indicators such as
injury and severity of the injury. Furthermore,
contrary to the observations made in the present
study, Knobloch examined injuries caused by school
sports and found that ligament strain was 21% and
sprain was 20%. These inconsistent findings can be
explained by different definitions of the types of
injuries presented in the studies, the absence of
accurate and uniform definitions, participants’ age
range and gender, and focusing on a single sport
(60).

An analysis of the data recorded in the sports injury
registration system showed the highest incidence of
injuries in the lower extremity accounting for 51.6%
of injuries followed by the upper extremity with a
frequency rate of 25.3%. Accordingly, Ebrahimi
Varkiani et al. reported that the most common area
of injury in young athletes aged 15-24 years was the
lower limb that accounted for 58.9% of all injuries
(57).

Pierpoint et al. who studied student-athletes in US
high schools from 2008-2009 to 2013-2014 showed
that most injuries occurred in the lower extremity,
as was confirmed in the present study (61). Likewise,
McGuine et al. reported the highest rate of injuries
(34.4%) in the lower limb (the ankle) (64).

Moreover, in line with the data in the present study,
Schroeder et al. examined overuse injuries among
high-school athletes in the United States and
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reported the highest rate of injuries (21.8%)
affecting the lower extremity. Additionally, Roos
et al. reported lower limb injuries (70.4%) as the
most frequent injuries in high school students (49,
54). Accordingly, it can be argued that since students
are engaged in different sports activities that require
good physical conditions, poor physical fitness,
fatigue, and poor neuromechanical control are the
reasons for the high prevalence of lower limb
injuries in students (56, 65, 66).

Kerr et al. (63) in a descriptive epidemiological
study of football injuries in US high schools, found
that lower extremity injuries had the highest
prevalence after head and face injuries (21.2% in
competition and 17% in training) (16.5% knee
injuries in competitions vs. 13.35% in training and
13.1% ankle injuries in competitions vs. 12.2% in
training). One of the reasons for these inconsistent
findings is that the participants were examined
during several academic seasons and they were
engaged in only one sport (56, 63).

The results of this study concerning the severity
of injuries in the students indicated that minor
injuries accounted for 45.3%, moderate and mild
injuries accounted for 16.8%, and severe injuries
accounted for more than 21% of all sports injuries.
In line with these findings, Nejaati (9) who
examined the prevalence of injuries of female
student-athletes reported that minor, moderate,
and server injuries in different sports were 80%,
11.6%, and 8.3%, respectively. Moreover, Abernethy
et al. (52) studied the severity of sports injuries of
Irish students and reported 71% of injuries as
moderate and mild and 2% as severe. This finding
was not consistent with the present study due to the
number of sports and the participants’ educational
program and gender (53).

Pfirrmann et al. conducted a systematic analysis on
adult and young professional players and showed
the highest severity of minor injuries in young
elite footballers with a prevalence rate of 60%
(51). Besides, minor injuries were found to be the
most server injuries (35.6%) in young elite athletes
(Knobloch et al.) (60). These findings were consistent
with the present study. It is noteworthy that,
although minor injuries accounted for the largest
number of sports injuries, given students’ age
sensitivity and field of study, careful monitoring is
essential to reduce these injuries.

The present study showed that the use of improper
techniques was the most frequent internal risk factor
for injury (25%) followed by inadequate physical
fitness (17%) as the second risk factor, and use of

non-standard equipment as the third frequently
reported risk factor in students (14.7%). These
findings were consistent with a study by Niknejad et
al. who reported that lack of good physical fitness
was the most important internal risk factor (37.4%)
and the non-standard and rough sports field surface
as the most important external risk factor for
injuries (40.9%) (65). Yalfani et al. compared the
prevalence, type, and severity of injuries in
professional and amateur wrestlers and reported
that physical unpreparedness (8.37%) was the most
important internal risk factor for injuries in these
athletes (67). Hodgson et al. found that athletes’
decreased physical fitness was the main cause of
injuries in team sports (68). These results confirmed
the findings of the present study.

Nejaati et al. reported that injuries due to wrong
sports movements were more common in female
students (9). Mohamadi et al. examined ACL
ligament injuries in improving neuromuscular
defects and reducing injury in girls and boys under
18 years of age. The results showed that improving
movement biomechanics in modifying the landing
technique pattern can be effective in reducing ACL
ligament injuries. This observation was consistent
with the results of the present study (69).

Lower levels of technical skills and experience in
performing athletic techniques as well as the
ineffective training of the techniques are effective
factors in the greater prevalence of sports injuries.
Therefore, improving trainers’ knowledge and
information about new and common training
methods is essential (9).

Using a new approach, Bahr examined internal and
external risk factors for injuries and found that the
most important internal risk factors in hamstring
muscle strain were lack of technical skills, fatigue,
and decreased muscle strength (7).

Kramer et al. showed that decreased iliotibial band
flexibility is one of the risk factors for ACL ligament
injuries in young and older female athletes (70).
Caine et al. examined the prevalence of adolescent
and adult sports injuries and showed decreased
muscle strength and sports equipment were the
most important internal and external risk factors for
injuries in these two groups (71). Saragiotto et al.
studied the risk factors and injury prevention in
elite athletes in a descriptive study by surveying
physicians, physiotherapists, and trainers. This
study was conducted as a qualitative survey of
Brazilian athletes in 2011 at the Pan American
Games, Mexico. The results showed that the most
important internal risk factors were the use of
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incorrect techniques that accounted for 46% of
injuries and anatomical and physical factors
accounting for 43% of injuries. Moreover, the most
important external risk factors were the nature of
sports and sports equipment both accounting for
37% of athletes’ injuries. (72). Khayambashi et al.
conducted a prospective study and examined the
muscle strength of the thigh in the prevention of
ACL injuries in male and female athletes and found
that the decreased strength of the external rotator
cuff muscles, as well as decreased strength of the
extensor knee muscles, can increase the risk of ACL
ligament injuries. (73)

Ryman Augustsson et al. examined risk factors for a
traumatic knee injury. The results showed that the
weakness of lower limb muscles in female athletes
aged 15 to 19 years is a major factor in a traumatic
knee injury. As it is evident, muscle strength is one
of the important factors in physical fitness and plays
an important role in preventing sports injuries. This
finding was supported by the data in the present
study (55)

Wang et al. examined the internal and external risk
factors in training sessions for the Summer Olympic
Games. They stated that one of the important
external factors in causing sports injuries was the
nature of the sport and the place of activity. This
finding was confirmed in the present study (74).

In their review study, Pfeifer et al. examined the risk
factors for non-collision ACL ligament injuries and
found that decreased strength of central muscles and
thighs, as well as reduced tolerance of fatigue, are the
most influential factors in athletes’ injuries. This
indicates the importance of physical fitness factors
in preventing ACL injuries, as was supported in
the present study (54). Following the previous
studies in the literature, the present study indicated
that physical fitness indicators were the important
indicators for preventing sports injuries. Physical
fitness means the acquisition of skills that enable
a person to perform various physical activities
with less fatigue and better results. Physical fitness is
divided into physical capabilities (health-dependent
components) and motor abilities (skill-dependent
components). Physical capabilities include strength,
muscular endurance, cardiac and respiratory
endurance, flexibility, and body composition, and
motor abilities consist of speed, power, strength,
agility, balance, and coordination. Therefore,
promoting physical fitness by wusing correct
techniques provided by exercise science and
physiology is one the strategies to prevent sports and
training injuries (75, 76).

Acevedo et al. examined risk factors for ACL
ligament injuries with a prevention strategy in
young athletes. Their report showed important
internal risk factors are fatigue, external risk factors,
type of sport, the intensity of activity, and sports
equipment. The findings of this study concerning
internal risk factors were not in line with the data in
the present study. In contrast, the findings reported
about the external factors causing injury in young
athletes were confirmed by the results of the present
study (68, 75). However, the observations made in
the present study were not consistent with some
studies in the literature (e.g., Emery et al. (76);
Andersen et al. (77); Jacobsson et al. (78) These
conflicting results can be accounted for by a large
number of injuries addressed in studies including
muscle and joint injuries in young athletes, as
well as athletes’ gender. One of the important
implications of the present study is that instructing
athletes on how to perform sports techniques
by teachers and trainers is very important.
Accordingly, the students in the present study
reported the incorrect implementation of sports
techniques was the main internal risk factor
for injury. Paying attention to the good physical
condition of physical education students due to
their short semesters is highly essential. Furthermore,
the use of inappropriate and non-standard equipment,
including the rough surface of sports fields,
non-standard tracks, inadequate flooring, use of
worn-out and unusable equipment in technical
and vocational schools in Kerman are the most
important environmental factors leading to students’
injuries. However, one of the limitations of the
present study was the students’ lack of knowledge of
the sports injury surveillance system. Accordingly,
increasing students’ awareness of injury registration
in the system can lead to the reduction and
prevention of sports injuries in them. Another
limitation was the students’ unwillingness to record
their injuries in the system as they were scared of the
disclosure of their information. To this end, the
students were reassured that their data would be
kept confidential in the study and would be used
only for scientific purposes.

Conclusion

The data from the semi-structured interviews in this
study indicated that muscle strain injury was the
most frequently reported injury, the lower extremity
was the most frequent injury site, and the use of the
improper technique was the most important cause
of the students’ sports injuries. It was also shown
that the most frequently reported injuries were
minor injuries with a rate of 45.3%. Besides, the
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students were exposed to 33.3 injuries per 100
student-athletes and 63.3 injuries per 100 hours
of training and competition. Therefore, addressing
sports injury indicators is essential, and explaining
their causes and risk factors will play a very
important role in preventing injuries to students.
Furthermore, students’ awareness of correctly
performing exercise techniques as a risk factor and
trainers’ awareness of injuries associated with
various ports and types of preventive exercises
may be effective in reducing the rate of sports
injuries in schools. The present study showed
that systematic reviews of epidemiological studies
can lead to the development of injury prevention
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