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Abstract 
 
The objective of this study is to identify the injury risk factors of Perak male and female athletes who participating in contact and non-
contact sports, meanwhile to suggest preventive strategies to all the sports personnel. The research design chosen was retrospective de-
scriptive epidemiological study. The data from this study is examined based on intrinsic risk factors (Self Induce and Attire) and extrinsic 
risk factors (Third Party, Environment and Equipment). The descriptive statistics was utilized to analyze the research variables. The data 
collected for self status in self induce factor, finding revealed that body composition (51.1%) as highest risk followed by body status to 
play (41.7%), self-attitude (5.8%) and age difference (1.4%). Whereby, for factor of attire, more injuries occurred due to not wearing 

appropriate protective gear (47.5%) compared to inappropriate footwear (34.5%) and inappropriate clothing (18.0%). The extrinsic fac-
tors of third party that lead to injuries were mostly due to opponent (89.2%), contrary to referee (10.8%) and none from audiences. There 
was no injury reported due to playing equipment. This study finding revealed that playing surface was reported highest (75.5%) in envi-
ronment factors followed by weather (24.5%). In the nutshell, injury rates can be reduced by identifying the injury risk factors and thus 
the life span of high performance athletes will be prolonged.  
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1. Introduction 

The vital negative impact on an athlete performance on sports is 
the occurrence of injury [1,2]. Once an athlete   injured, no matter 
how serious the injury was, somehow, it will reduce the          
performance of an athlete. In directly, this injury occurrence on 
athlete could defeat the team performance as well. The injury not 

only affect the physical performance but also the psychological 
state of injured   athlete even though after end of rehabilitation 
program [3,4]. As sports participation increase continuously, it    
is important to set a safe environment to athletes.  Sport personnel 
must be able to identify injury risk factors that predispose athletes 
for injury in every sport setting [5]. 
Generally, sports injuries are multi risks phenomena with various 
risk factors interacting at a given time [6]. These risk factors con-

ventionally divided into two main categories; the internal (intrin-
sic) risk factors and external (extrinsic) risk factors [7,8,9,10]. The 
internal (intrinsic) risk factors are related to the characteristic fea-
tures of individual athletes whereas external (extrinsic) risk factors 
are associated to environmental variables such as the level of play, 
exercise load, amount and standard of training, position played, 
equipment used, playing field conditions, playing rules, foul play 
and so on. 
The researchers have concluded in their review that there is some 

agreement about the extrinsic risk factors for injuries of the lower 
leg and ankle [11]. So far, the leading determinant of injury risk in 
sports is the nature of the activity itself. Contact sports i.e soccer 
facing the greatest risk of ankle sprains. Team sports such as 
handball, volleyball, and basketball also cause a significant pro-
portion of ankle injuries [12,13].  Environmental conditions, such 
as terrain, climate and correct equipment, also play a major role in 
the outcome of an injury [14]. A study of Australian Rules foot-

ball players revealed that quadriceps strains were relatively more 

likely on dryer and harder grounds where ground traction was a 
greater. Moreover, a previous study found more rectus femoris 
strains associated with a dry field during preseason of two consec-
utive English soccer seasons involving 1200 players [15]. 
One of the most important and well-established intrinsic risk fac-

tors for future injury of the lower extremity is a history of an inju-
ry and inadequate rehabilitation [16,17,18].  On the effect of age, 
risk factor studies have yielded contradictory results. Several stud-
ies showed an increased incidence of injury in older athletes 
[19,20,21] and others found an increased incidence of injury in 
younger athletes [22,23]. There are several studies which show an 
association between measure of aerobic fitness and injury 
[19,24,25,26] More recently, in 2014, a study done by the       

Norwegian school of sports sciences and concluded that a greater 
BMI is the only intrinsic factor associated with the a new lower 
limb injuries in elite female soccer players [27]. Also with regard 
to the relationship between postural control and injury, there is no 
consensus. Some studies also found an association between    di-
minished balance and injury [28,29,30]. In a latest study done by 
Fousekis and colleagues (2011), found a trend toward flexibility 
asymmetries in those players who sustained an injury [31]. 

Studies on the etiology of sports injuries are important to create an 
appropriate prevention strategy to avoid sports injuries.  Thus, this 
study is trying to find out both intrinsic and extrinsic risk factors 
for the Perak athletes. As a result, expected outcome of this re-
search project is to provide a comprehensible initiative in regards 
with the risk factors that cause sports injuries. Consequently, this 
will also provide a yardstick of the risk factors especially for Ma-
laysian athletes. 

2. Methodology 

2.1. Research Design 
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The preliminary study is a descriptive study that involved  the  
Perak athletes who participated in contact and non-contact sports. 
The descriptive study is defined as a study designed to depict the 
participants in an accurate way or is all about describing people 
who take part in the study. The purpose of selecting this research 

design is to verify the risk factors of Perak athletes in review 
between extrinsic and intrinsic factors.The data collection of this 
study was collected at Perak Sport State Council in Ipoh, Perak. 

2.2. Population and Sampling 

All Perak athletes who were injured in the past 12 months and are 
currently undergo training program in Perak State Sports Council 
in Ipoh and agreed to volunteer in this study were recruited as 

subjects.  They were asked to answer the questionnnaires to state 
the risk factors of their injury.  This study included male and 
female athletes to conterbalance the results that may appear due to 
gender differences that may affect the study finding. This study is 
conducted in State Sport Council, Ipoh,  Perak.  

2.3. Research Instrument 

The self administrated questionnaire regarding injury profile of 

Perak athletes used in this study consists of three parts i.e Part A 
Data Demografy, Part B Sport Profile, and Part C, Injury 
Information. Data demography contains background information 
such as athlete’s gender, age, weight, height and limb dominance 
side. While in sport profile included types of sports involved, 
experience in sports participation and training frequency. Injury 
information comprises of injured body part, frequency of injury, 
and risk factors of sports injuries that contributing to injury. 

2.4. Data Analysis  

This input of questionaire were assembled for subscale scoring 
and the researchers were analyzing the data using Statistical 
Package for Social Sciences 21.0 (SPSS) for Windows.  The 
descriptive statistic was used to analyze demographic data, the 
mean and percentage were used to analyze the independent 
variables i.e risk factors of injury on contact dan non-contact 
sports of Perak male and female athletes.  The significance level 

of this study is predetermined at p=0.05. 

3. Results 

3.1. Intrinsic Risk Factor of Self Induce 

In self induce risk factor; study finding indicated that body 
composition (51.1%) is the main risk factors in self status 
followed by body status to play (41.7%), self attitude (5.8%) and 
age difference (1.4%) among Perak athletes in all sports (Figure 1). 

 

 
Fig. 1: Percentage distribution of self-induce as risk factor. 

3.2. Intrinsic Risk Factor of Attire  

 
In attire factor, not wearing adequate protective gear (47.5%) indi-
cating the highest percentage compared with inappropriate 
footwear (34.5%) and inappropriate clothing (18.0%) (refer Figure 
2). 
 

 
Fig. 2: Percentage distribution of attire as risk factor. 

3.3. Extrinsic Risk Factor of Third Party 

Regarding the extrinsic risk factor due to third party, Perak 
athletes’ injuries occured mainly due to the opponent (89.2%) 
instead of referee (10.8%) and there were none by audiences (0%) 
(refer Figure 3). 
 

 
Fig.3. Percentage distribution of third party as risk factor. 

3.4. Extrinsic Risk Factor of Environment 

The percentage distribution of injury due to the environment 
among Perak athletes is shown in Figure 4. The result revealed 
that playing surface (75.5%) was the main risk factor of injuries 
compared with weather (24.5%).  
 

 
Fig.4. Percentage distribution of environment as risk factor 
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3.5. Extrinsic Risk Factor of Equipment 

 
None of the injuries is declared due to sporting equipment such as racket, 

bet, ball, stick ext. as extrinsic risk factor. 

4. Discussion 

This study finding revealed the Perak athletes do not have ideal 
body composition. Less ideal body composition causing the Perak 

athletes are incompetance in high performance sports. With the 
lack of postural stability, it may result in fall, thus causing injury. 
Postural stability has been defined as the ability to maintain the 
body’s spatial position and orientation within specific limits of the 
stability under foot [32]. There are various factors may affect the 
postural stability such as postural muscle strength, coordination of 
the body segment movement, somatotypic differences, feet 
placement and reaction times and thus will not lead to loss of 

balance [33]. A study mentioned that postural control parameters 
can predict ankle injury and with decreased directional control 
were more likely to suffer for ankle injuries [34]. Besides that, 
higher postural sway values can be a causal factor for injuries 
especially lower extremities injury [28,29]. For more detail in 
physiological view, the researchers found that the degenerated of 
postural stability is an alteration in the neuromusculat control 
strategy and may lead to the increment of intersegmental joint 
forces and continuously increase the development of forces 

involving ligaments, tendons and muscles [11]. In contrast, there 
was study by Swedish mentioned that female players with lower 
postural sway in single-legged stance (better balance) had a higher 
risk of injury [29]. Although it has the confusion about the 
postural stability can prevent from injury, but the current study’s 
result still able to be supported by most research findings that lack 
of postural stability can lead to injury.  Therefore, balance and 
coordination training should be suggested to the sport personnel 

especially coaches in order to reduce the amount of sports injuries.  
Next, the lack of muscle strength also plays a vital role in 
contributing the injuries among the Perak athletes. Muscle 
strength refers to the amount of force a muscle can produce with a 
single maximal effort in which can helps with body alignment, 
makes performing everyday actions easier and thus free of 
injuries.The deterioration of muscle strength makes one prone to 
injuries. A study found that decreased dorsiflecxion muscle 

strength at 30º/s in men is a risk factor for ankle sprains [34]. The 
researchers suggested that the subjects cannot perform the 
dorsiflexion in their ankle accurately when an inversion action 
occurs. Moreover, study by Mendiguchia and others, reported that 
seven soccer players suffered quadripceps muscle strain during the 
season [35]. The result showed that the eccentric strength 
difference were found between those injured compared to 
uninjured players. Thus, in order to prevent from injuries, muscle 

strength training is needed in the training program. For example, 
kicking performance in soccer is influenced by both knee 
extension and hip flexion moment [36,37,38,39]. The iliopsoas 
and rectus femoris mucles are used to generate the hip flexion 
force. If the iliopsoas muscle is weak, the rectus femoris is needed 
more to compensate the weakness of iliopsoas and this result in an 
overload of rectus femoris and thus increase the risk of injury. In 
the conclusion, a muscle balance is needed to prevent from any 
muscle injuries. 

The limited of range of motion or flexibility were reported by the 
Perak athletes as one of the injury risk factor. Flexibility is 
important to allow the joints to improve their range of motion. 
This enables the joint to easily accomodate the desired joint angle 
without undue the stress on the tissues around them and thus 
prevent from injuries. This can be supported by the study from 
Withrouvw, the researcher revealed that there was statistically 
significant lower quadriceps flexibility in the injured players [40] 

while Fousekis also found a trend toward flexibility assymetries in 
those players who sustained an injury [31]. According to the 

previous study, a higher extension range of motion at the first 
metatarsophalangeal joint in subjects causes the diminished 
support at this joint during the gait and consequently causing the 
ankle sprain [34]. When the subjects landing from the jump, the 
diminished support of the first metatatsophalangeal joint will 

make contact with the lateral part of the foot instead of with the 
hallux and thus prone to suffer for inversion sprains [41]. The 
same study also found that decreased dorsiflexion range of motion 
can be considered as a predictive factor of ankle sprains in men 
[34]. When landing with the knee straight, the dorsiflexion range 
of motion will decrease which may cause the gastrocnemius 
muscles to be shortened and place the foot in greater 
plantarflexion position, and hence increase the risk of getting 

ankle inversion injury [42]. As a result, flexibility training in 
preventive programme is required to achieve the optimal levels 
that targeted to minimize the risk of injuries in any level of sports. 
In the other hand, the body size played a important role in causing 
injuries among the Perak athletes. The study of contact injury in 
professional rugby players found that greater injury risk in faster 
and heavier players [43]. The mechanism of playing rugby is they 
need to collide with the opponent with a faster speed. 

Consequently, if a player with larger size who need to run with 
greater speed and it may presumably that the greater ability to 
tolerate with the large impact force which may lead to injuries. 
While the study by Bastos, the researcher revealed that taller 
players had higher rates of sports injury and this supported by 
other studies [44]. Taller athletes will be more involved in 
defensive positions which often required them to run at full speed 
and abrupt changes direction especially the current style of soccer 

which demands explosive force and intense acceleration and 
predispose the players to injury [45]. 
With regards to the next causal variables (body status to play), 
Perak athletes reported that previous injury may lead to resuffer 
for the injury.  Injured players did not seek for professional 
treatment to rehabilitate their injury. There were studies found that 
the rate of ankle reinjury was decreased after rehabilitation and 
balance training [46,47]. This observation is also in agreement 
with the finding of Arnason, having a previous hamstring injury, 

groin injury, and knee joint trauma was associated with a two to 
three fold increase in risk of an identical injury in the same leg 
[48]. The study by Dvorak and Kucera also mentioned that the 
greater the risk or injury happened to the players who suffered 
from previous injury [49,50].  The improper of rehabilitation in 
conditioning or proprioception may alter the movement patterns 
and followed by unrelated injury. For example, the risk of new 
knee injury especially overuse injury can happened due to 

previous anterior cruciate ligament injury [51]. In summation, the 
residual deficit in the previously injured joint or muscle must 
undergoes the desired rehabilitation program with the aim of 
reducing the risk of injuries. 
Inadequate fitness may lead to symptoms of fatigue such as loss of 
attention, perception, perfomance and motivation, thus may lead 
to musculoskeletal injury.  Jones stated that physical fitness as 
measured by mile run time is associated with injuries for both men 

and women army trainee [52]. The diminished of cardiorespiratory 
endurance cause the players felt tired, therefore lead to less 
accurate protective effect of the musculature on 
capsuloligamentous structures [34].  Previous studies findings 
stated that inadequate fitness can lead to injury. Similiar finding 
was found in this study as well.  
It is important to have warming up and cooling down session 
before and after exercise program respectively. Numerous Perak 

athletes did not undergo proper warming up and cooling down, 
thus sustain injury. According to McKay, the basketball players 
who did not stretch during the warming up period were 2.7 times 
more likely to injured the ankle compared to players who 
stretched [23]. Brukner and Khan also suggested that there is the 
relationship between calf muscles tightness and ankle injuries. The 
tightness of the calf muscles may responsible for ground contact 
of the feet in the supinated position, with a high risk of an ankle 
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sprain. The stiffness of the connective tissues can be diminished 
by stretching and thus increasing the range of motion of a joint 
and consequently reduce the risk of injury [53]. 
Athletes with inadequate skill also may contribute for injuries. 
There study found that youth and lower-skill players tend to suffer 

for non-contact injuries of the knee [17]. This is due to the overuse, 
physical overload or inadequate training. Another study by 
Chomiak, the majority of players who had ACL ruptures with or 
without other injured knee structure were from the lower-skill 
group [24]. 
Perak athletes were found have well developing in mental and 
emotion control. They are able to play the game with patience and 
full of confidence. They manage to control their emotion 

throughout the game no matter what happened in the game. They 
also showed a high respectful to the referee and opponent. Some 
of the athletes are lack of confidence when competing the games. 
When they lack of confidence, they will loss focus during playing 
and may lead to injury. This is supported by Lyman, he studied 
that decreased of self-satisfication became risk factor in pitchers 
aged 9 to 12 years [54]. This is due to the coaches only concerned 
about winning the game.  

In the self induce risk factor of proper attire, athletes who did not 
using protective gear ranked the most causal mechanism in 
contributing injuries among the Perak athletes. Athletes should be 
adivced to wear adequate protective gear during sporting activities 
according to the needs of each game. Simultaneously, proper 
footwear in sports is important to prevent injuries. It is always 
misconceptions in fitness that one pair of shoes can use for variety 
of sports. . Basketball players wearing shoes with air cells in the 

heels were 4.3 times more likely to hurt the ankle than those 
wearing shoes without air cells [23]. It may because of the air cells 
located in the heel of basketball shoes decrease the rear foot 
stability and hence increase the risk of ankle injury. There are few 
studies shown that the relationship of footwear quality and 
frequency of injury [55,56]. It mentioned that the frequency and 
severity of injuries are affected by the frictional characteristic of 
the surface-shoe combination. For instance, soccer shoes are differ 
in both the uppers and soles. This is to allow the soles to be 

flexibile around the metatarsophalangeal joints and have the 
torsional stability, and the minimise the friction resistance. 
In the other hand, extrinsic factors such as attacked by third party 
and environment factor seem to cause injuries among the Perak 
athletes. The aggresive of opponent is the main causal for injuries. 
For instance, tackling in rugby is used to stop the player to move 
forward.  Therefore, the player tried to envelope the opponent’s 
leg or body with both arms, thus they were collided together. The 

impact of collision may damage to the menisci or ligaments of the 
knee and ankle. Chomiak stated that more injuries occured in the 
opponent’s half of the field which due to the greater exposure to 
the body-contact injuries when attacking than defending [24]. 
Nevertheless, the role of referee in a competition is also important 
in controlling the frequency of injury. With the improvement of 
laws of the game is vital to protect the players from dangerous 
play. The previous study mentioned that the referees punished 

only two-thirds of the offending players [24]. The changes in the 
perception of ‘fair play’ by players, coaches and referees will 
achieve the aim to reduce the incidence of injuries in football [57]. 
The bias of the referee may cause the players to play more 
aggresively during the game in order to show their disagree to the 
judgement made by the referee.  
Lastly, the environment as one of the extrinsic factors that may 
affect the performance of the athletes. Playing surface seems the 

common risk factor of injuries. A proper playing surface is critical 
element in providing the individual to play comfortablely is a safe 
place. For example, the difference of the artificial turf surface and 
natural grass surface can link to the sustainable injury. There was 
study on American football players found that the rate of ACL 
injury on artificial surfaces is 1.39 times higher than the injury 
rate on grass surface. The study by Ekstrand found that 24% of 

injuries were related to the playing surface (hard or slippery 
surface) and the pitch quality [58]. 
Since the current research findings revealed that most injury cases 
happened due to the intrinsic risk factors of body composition and 
body status to play, the researcher suggests that the coaches and 

athletes should always be aware of the their level of fitness either 
the health or motor related fitness. Next, the researcher also 
suggest the coaches should make sure their athletes are wearing 
the proper attire according to the game and position playing in the 
game. Besides that, according to the extrinsic risk factor of third 
party, the researcher suggest that the players should have good 
emotion control when facing the aggresiveness or bias of the 
opponent or referee. While the extrinsic risk factor of environment, 

the coaches and athletes should always stay hydrated when 
training and competing under the hot weather and making sure the 
playing surface are compatible and in perfect condition to train 
and to compete. 
The preventive strategies suggested by the researchers to coaches 
and athletes are having awareness on risk factors found in this 
study, thus make sure to control these risk factors so that athletes 
will not be threaten by injuries. 

5. Conclusion  

In conclusion, this study findings revealed that body composition, 
and not wearing adequate protective gear are found to be self 
induce intrinsic risk factors.  Whereas opponents and playing 
surface were the main extrinsic risk factors cause by third party 

and environment.  The Perak sports personnel, coaches and 
athletes are adviced to refer to injuries risk factors found in this 
study in the effort of injury prevention to secure the athletes health 
status and performance level.  Preventive strategies suggested by 
the researchers are coaches, athletes and sports personnel must 
monitor and control these risk factors so that the athletes will not 
be threaten by injuries, thus continue to showcase high 
performance in all sports. 

Acknowledgement 

This research is funded by the Research Management and Innova-
tion Centre (RMIC) of Sultan Idris Education University, Perak 
Malaysia.  

References  

[1] Junge A, Engebretsen L, Alonso JM, Renström P, Mountjoy M, Aubry 

 M. & Dvorak J. (2008). Injury surveillance in multi-sport events: 

theInternational Olympic Committee approach. British Journal of Sports 

Medicine 42(April):413–421. doi:10.1136/bjsm.2008.046631 

[2] Palmer-Green D. & Elliott N. (2015). Sports Injury and Illness 
Epidemiology: Great Britain Olympic Team (TeamGB) surveillance 

during the Sochi 2014 Winter Olympic Games. British Journal of Sports 

 Medicine 49(1): 1–5. doi:10.1136/bjsports-2014-094206 

[3] Kvist J, Ek A, Sporrstedt K. & Good L. (2005). Fear of re-injury: a 

hindrance for returning to sports after anterior cruciate ligament 

reconstruction. Knee surgery, sports traumatology, arthroscopy : official 

journal of the ESSKA13(5): 393–7. doi:10.1007/s00167-004-0591-8 

[4] Tripp DA, Stanish W, Ebel-Lam A, Brewer BW & Birchard J. (2011). 

Fear of reinjury, negative affect, and catastrophizing predicting return to 

sport in recreational athletes with anterior cruciate ligament injuries at 1 

yearpostsurgery. Sport, Exercise, and Performance Psychology 1(S): 

38–48.doi:10.1037/2157-3905.1.S.38 

[5] Conley KM, Bolin DJ, Carek PJ, Konin JG, Neal TL & Violette, D. 
(2014). National athletic trainers’ association position statement: 

Preparticipation physical examinations and disqualifying conditions. 

Journal of Athletic Training 49(1): 102–120. doi:10.4085/1062-6050-

48.6.05 

[6] Meeuwisse WH. (1994). Assessing causation in sport injury: a multifac-

torial model. Clin J Sports Med. 4: 166-70 

[7] Williams JPG. (1971). Aetiological classification of sports injuries.Br J 

Sports Med. 4: 228-30. 

[8] Lysens R, Steverlynck A, van den Auweele Y, et al. (1984). The pre-



International Journal of Engineering & Technology 177 

 
dictability of sports injuries. Sports Med. 1: 6-10. 

[9] Taimela S, Kujala U & Osterman K. (1990). Intrinsic risk factors and 

athletic injuries. Sports Medicine 9(4): 205–215. 

[10] van Mechelen W, Hlobil H, Kemper HC. (1992). Incidence, severity, 

aetiology and prevention of sports injuries. A review of concepts. Sports 

Med. 14: 82-99. 

[11] Murphy DF, Connolly DAJ. & Beynnon BD. (2003). Risk factors for 

lower extremity injury: a review of the literature. Br J Sports Med 37: 

13-29. 

[12] Bahr R, Kannus P. & Van Mechelen W. (2003).Epidemiology and pre-

vention of sportsinjuries.In Textbook of Sports Medicine.Kjaer M, 

Krogsgaard M, Magnusson P, etal. (eds). Blackwell Science Ltd, Mas-

sachusetts, Oxford, Victoria, Berlin, 2003. 

[13] Sonne-Holm S, & Sorensen CH. (1980). Risk factors with acute sports 

injuries. Br J SportsMed 14: 22-4. 

[14] Venturelli M, Schena F, Zanolla L. & Bishop D. (2010). Injury risk 

factots in young soccer players detected by a multivariate survival mod-

el. J Sci Med Sports; 14:293–298. 

[15] Woods C, Hawkins RD, Hulse M, et al. (2002). The Football Associa-

tion Medical Research Programme: an audit of injuries in professional 

football—analysis of preseason injuries. Br J Sports Med; 36:436–41. 

[16] Arnason A, Gudmundsson A, Dahl HA. et al. (1996). Soccer injuries in 

Iceland.Scand JMed Sci Sports. 6: 40-5. 

[17] Ekstrand J. & Gillquist J. (1983). Socces injuries and their mechanisms: 

A prospective study. Med Sci Sports Exerc. 15:267-270. 

[18] Marshall SW. &  Guskiewics KM. (2003). Sports andrecreational inju-

ry: the hidden cost of a healthy lifestyle. Inj Prev.9: 100-2.  

[19] Knapik JJ, Sharp MA, Canham-Chervak M. et al. (2001).Risk factors 

for training-related injuries among men and women inbasic combat 
training. Med Sci Sports Exerc. 33: 946-54. 

[20] Ostenberg A. & Roos H. (2000). Injury risk factors in female European 

football. A prospective study of 123 players during oneseason. Scand J 

Med Sci Sports. 10: 279-85. 

[21] Stevenson MR, Hamer P, Finch CF et al. (2000). Sport, age,and sex 

specific incidence of sports injuries in Western Australia.Br J Sports 

Med. 34: 188-94. 

[22] Peterson L, Junge A, Chomiak J et al. (2000). Incidence of football inju-

ries and complaints in different age groups and skill- level groups. Am J 

Sports Med. 28: S51-7.  

[23] McKay GD, Goldie PA, Payne WR et al. (2001). Ankle injuries in bas-

ketball: injury rate and risk factors. Br J Sports Med.35: 103-8. 

[24] Chomiak J, Junge A, Peterson L et al. (2000). Severe injuries in football 

players – influencing factors.Am J Sports Med. 28: S58-68.  

[25] Hopper DM, Hopper JL, Elliott BC. (1995). Do selected 

kinanthropometric and performance variables predict injuries in female 

netball players? J Sports Sci. 13: 213-22. 

[26] Montgomery LC, Nelson FRT, Norton JP et al. (1989).Orthopaedic his-

tory an examination in the aetiology of overuse injuries. Med Sci Sports 

Exerc. 21: 237-43. 

[27] Nilstad A, Andersen TE,  Roald Bahr R, Ingar Holme I. & Steffen K. 

(2014). Risk Factors for Lower Extremity Injuries in Elite Female Soc-

cer Players.  The Am Jnl of Sports Med; 42:940 

[28] McGuine TA, Greene JJ, Best T et al. (2000). Balance as predictor of 
    ankle injuries in high school basketball players. Clin J Sports Med. 

10: 

    239-44. 

[29] Soderman K, Alfredson H, Pietila T et al. (2001). Risk factors for leg 

    injuries in female soccer players: a prospective investigation during 

one 

    out-door season. Knee SurgSports Traumatol Athrosc. 9: 313-21. 

[30] Tropp H, Ekstrand J, & Gillquist J. (1984). Factors affecting stabile 

    metry recordings of single limb stance. Am J Sports Med. 12: 185-8. 

[31] Fousekis, K., Tsepis, E., Poulmedis, P, et al. (2011). Instrinsic risk  

    factors of non-contact quadriceps and hamstring strains in soccer: a 

    prospec tive study of 100 professional players. Br J Sports Med; 
45:709–14. 

[32] Holbein MA. & Chaffin DB. (1995). Stability limits in extreme 

     postures: Effects of load positioning and foot placement. Proceedings 

of 

     Human Factors and Ergonomics Society, 39
th

Annual meeting. 

[33] Bagchee A, Bhattacharya A, Succop PA, & Emerich R.(1998). 

Postural stability assessment during task performance.   

[34] Willems TM, Witvrous E, Delbaera K, Mahieu N, de Bourdeaudhuji I.  

& de Clercq Dirk. (2005). Intrinsic risk factors for inversion ankle 

sprains in male subjects: A prospective study. Am J Sports Med 33(3): 

415-423. 

[35] Mendiguchia J, Alentorn GE, Idoate F. & d Myer G.(2013). Rectus 
femoris muscle injuries in football: a clinically relevant review of 

mechanisms of injury, risk factors and preventive strategies. Br J Sports 

Med. 47:359-366. 

[36] Dorge HC, Andersen TB. & Sorensen H. 

(2002).Biomechanicaldifferences in soccer kicking with the preffered 

and non-preferred leg. JSports Sci.20:293-9. 

[37] Naito K, Fukui Y. & Maruyama T. (2010). Multijoint kinetic chain 

analysis of knee extension during the soccer instep kick. Hum Mov Sci. 

29:259-76. 

[38] Nunome H, Ikegami Y. & Kozakai R. (2006). Segmental dynamics of 

soccer instep kicking with the preferred and non preffered leg. J Sports Sci.  
24:529-41. [39]Kellis E, Katis A. & Vrabas IS. (2006). Effects of an 

Intermittent 

[39] exercise fatigue protocol on biomechanics of soccer kick 

performance. Scand J Med Sci Sports. 16:334-44. 

[40] Witvrouw E, Danneels L, Asselman P et al. (2003). Muscle flexibility as 

a risk factor for developing muscle injuries in male professional socce 

players. Am J Sports Med; 31:41–6. 

[41] Wright IC, Neptune RR. & van den Bogert AJ. (2000). The influence of 

foot positioning on ankle sprains. J Biomech. 33:513-519. 

[42] Pope R, Herbert R. & Kirwan J. (1998). Effects of ankle dorsiflexion 

range and pre-exercises calf muscle stretching on injury risk in Army 

recruits. Aust J Physiother. 44:165-172. 

[43] Gabbett TJ, Ullah S. & Finch CF. (2012). Identifying risk factors for 

contact injury in professional rugby league players-Application of frail-

ty model for recurrent injury. J Sci Med Sport. 15:496-504. 

[44] Bastos et al. (2013). Investigation of characteristics and risk factors of 

sports injuries in young soccer players: a retrospective study. Interna-

tional Archives of Medicine 6:14. 

[45] Rahnama N. & Reily TLA. (2002). Injury risk associated with playing 

actions during competitive soccer. Brit J Sports Med.36:354-359. 

[46] Bahr R, Lian O. & Bahr IA. (1997). A twofold reduction in the 

incidence of acute ankle sprains in volleyball after the introduction of an 

injury prevention program: A prospective cohort study. Scand J Med Sci 

Sports. 7:172-7. 

[47] Wester JU, Jespersen SM. & Nielsen KD. (1996). Wobbleboard training 

after partial sprains of the lateral ligaments of the ankle: A prospective 

randomised study. J Orthop Sports Phys Ther. 23:332-6. 

[48] Arnason A, Sigurdsson SB. & Gudmundsson A. (2004). Risk factors for 

injuries in football. Am J Sports Med. 32:S5-16. 

[49] Dvorak J, Junge A. & Chomiak J. (2000). Risk factor analysis for 

injuries in football players. Possibilities for a prevention program. Am J 

Sports Med. 28:S69-74. 

[50] Kucera KL, Marshall SW. & Kirkendall DT. (2005). Injury history as a 

risk factor for incident injury in youth soccer. Br J Sports Med. 39:462-

6. 

[51] Walden M, Hagglund M. & Ekstrand J. (2006). High risk of new knee 
injury in elite footballers with previous anterior cruciate ligament injury. 

Br J Sports Med. 40:158-62. 

[52] Jones BH, Bovee MW, Harris JM et al. (1993). Intrinsic risk factors for 

exercise-related injuries among male and female army trainees. Am J 

Sports Med. 21: 705-10, 1993. 

[53] Brukner P. & Khan K. (1993). Principles of injury prevention. Clinical 

sports medicine. Sydney: McGraw-Hill Book Company. 30-4. 

[54] Lyman S, Fleisig GS, Waterbor JW et al. (2001). Longitudinal study of 

elbow and shoulder pain in youth baseball pitchers. Med Sci Sports 

Exerc; 33:1803-1810. 

[55] Ekstrand J. & Nigg BM. (1989). Surface-related injuries in soccer. 
Sports Med. 8: 56-62.  

[56] Nigg BM. & Yeadon MR. (1987). Biomechanical aspects of playing 

surfaces. J Sports Sci. 5:117-145. 

[57] Junge A, Dvorak J. & Rosch D. (2000). Psychological and sports-

specific characteristics of football players. Am J Sports Med. 28:S22-

S28. 

[58] Ekstrand J. & Gillquist J. (1982). The frequency of muscle tightness and 

injuries in soccer players. Am J Sports Med. 10:75-78. 

 

 

 

 

 

 

 

 

 


