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ABSTRACT  
 
The aim of this study is to investigate the effect of proprioception training associated with the mental imagery on 
prevention of ankle sprain in young footballer. The present study is a quasi-experimental research carried out using 
the experimental and control groups. The research population is all of young soccer players of Khuzestan province 
in Iran among which 400 are selected randomly and divided into an experimental group (mental and 
proprioception) and a control group. In this study the electrogoniometer is used to determine the athlete’s 
proprioceptive and proprioception training and mental imagery to improve proprioceptive in order to reduce sport 
injuries. Data analysis has been performed via the SPSS software. The t-test was used to compare the results of the 
control group and experimental group before and after the test. ANOVA has been used to compare the groups mean 
differences. The results survey show that using mental imagery and proprioception training improve the efficiency of 
proprioceptive system and reduce the injuries in young athletes. The results show that using mental and 
proprioception associated with the bodybuilding training is the best way to reduce the injuries. 
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INTRODUCTION 
 

One of the most common sport injuries that occur in the athletes is ankle sprain. Several studies show that sports that 
require sudden stops and movements such as basketball, volleyball, and football have the highest percentage of these 
injuries[19]. Ankle sprain not only necessitate the emergency room and medical facilities for athletes but also has a 
major impact on costs and resources and also leads to decline of participation of athletes in sport activities in the 
short term (2to25 days) or long term (6to 8 months).The results of this study show that proprioceptive training 
reduces the risk of sport injuries[19]. Mental imagery training reduces anxiety, increase self-confidence and improve 
the readiness of the athletes at the championship level and result in a decline in sport injuries[2,6]. As the sport and 
athletic activities was improved, sport related injuries have also risen. Sport injuries are a limiting factor for the 
athletic activities and also they waste time, energy, and result in a lot of costs. So coaches and athletic physicians 
have a great emphasis on prevention of sport injuries. Their various programs and methods were provided for this 
purpose. There is no doubt that the desirable strength, endurance and flexibility improve athlete’s performance and 
also has a significant impact on prevention of injuries. However the proprioceptive system, which is a combination 
of balance, coordination, and agility[14], has been less considered. Proprioceptive system is as the most important 
body senses that damaged in all types of the soft tissue injuries. Damages to the ligaments and joint capsule, 
Hemarthirits, joint swelling and premature Arthritis cause the defect of the proprioceptive system and instability of 
the joint dynamic[8,13,16]. Surgery treatment may also fail to ensure the stability of the joint dynamic totally if the 
athlete is suffering from injury[10]. If a defect in proprioceptive system does not rehabilitate in the rehabilitation and 
body building programs, it will cause to subsequent injuries [4]. Studies have shown that proprioceptive training is 
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available. I this type of training proprioceptive system should be involved. Many of proprioceptive training are 
performed on the lower limbs, including proprioception training on one leg and proprioception plan training. Based 
on this, proprioception training is used as an effective method for rehabilitation from sport injuries and prevention 
practices [12]. The proprioception training activates the different parts of the sensory and motor systems which 
involved in joint stability and improve the motor-sensory system function. Lack of the attention to the 
proprioception training disrupt the nerve-muscles system and result in repeated ligamentous lesions and subluxation. 
Furthermore the proprioception training can be performed in the bodybuilding in athletes’ fitness programs [17]. 
Using all factors in achieving maximum efficiency in the shortest possible time is the main principle in rehabilitation 
and prevention practices. One of the ways to improve efficiency is the mental training which used as a supplement 
to the physical training in order to achieve the abovementioned principle. With due attention to the point that there is 
no need for any particular devises is required in mental training. Individual is able to repeat these exercises alone 
after training. This method reduces the costs of the rehabilitation and even prevention practice which appear in sport 
injuries [12,20]. 
 

MATERIALS AND METHODS 
 

This research is a quasi-experimental research performed on an experimental group and a control group. Among the 
30 football teams in Khuzestan province from ages 16 to 18 years, 16 teams are selected and randomly divided into 
two groups including one experimental group and one control group:  
 
1) Mental and proprioception group 2 (control group) all groups include eight teams and each team include 
25players).  
 
Before and after the championship season (which is approximately 6mounths) the proprioceptive and the number of 
patients is calculated and measured. The digital electrogoniameter is used to determine the athlete’s proprioceptive 
and Hick man processing method of training is used for mental imagery (1979). The criteria of selection for injured 
athletes are:  grade 1 sprain, wrist pain but instability of the joint along with the mild sprain in anterior talofibular 
ligament. The grade two spraining ankle of painful ankle is with instability in ankle joint. The anterior talofibular 
ligament complete tearing and partial tearing of calcanofibular ligament can be seen in the examination. The grade 
three ankles spraining of painful ankle is with instability in ankle joint. Complete tearing of both anterior talofibular 
ligament and calcanofibular ligament can be seen in the examination. 
 

RESULTS 
 

The results of this study show that proprioception training associated with mental imagery is effective on increasing 
the proprioceptive (P= .000, α =. 05) (table 1, figure1) and thereby, these exercises has reduced injuries (P=.027, 
α =.05) (table 6, figure 6) compared with the control group. 
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Figure 1. Mean difference of Movement error angle between control group and proprioception and mental imagery groups 
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Table 1. Mean comparison between proprioception training and mental imagery with control group through t-test. (proprioceptive 
measuring) 

 
t-test for Equality of means 

P statistical indicators 
Variable 

Mean difference T df 

Mental and roprioception with control groups 1.715 31.53 140 0.000 
 

Table 2. Mean compression between proprioception and mental imagery groups with control group. (The number of injuries) 
 

t-test for Equality of means 
P Statistical indicator 

Variable Mean difference T df 

Mental and Proprioception with control groups 20 3.6 197 0.027 
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Figure 2. Mean error of the number of injuries in control group and proprioception and mental imagery groups 

 

CONCLUSION 
 

The purpose of this study is ankle sprain prophylaxis in young footballer through using the proprioception programs 
(balance training) associated with mental imagery. 
 
The results of this study are discussed in several parts. In this part, the results of the study were compared with the 
results of other researches and finally were examined. Just as it is considered in research finding part, proprioception 
training improves the efficiency of proprioceptive system and reduces the ankle sprain injury in young athletes. This 
means proprioception training has a positive impact on improving the efficiency of proprioceptive system and 
reduces the injury. The result of this study is consistent with the following research1. In this study, the researcher 
justifies the influence of proprioception training on improving the efficiency of proprioceptive system and stated that 
proprioceptive system can inform the athletes from his motion position in order to give order to the muscle 
contraction for joint movement and its strength[2,3].The proprioceptive causes the nervous-muscle system planning 
for controlling muscle movement and also proper muscle contractions which eventually these two factors cause the 
joint stability dynamically[4]. Any factor that reduce the proprioceptive can lead to instability of the mechanics and 
finally causes joint injury. In addition to ligamentous lesions in joint, the joint proprioceptive system is reduced 
further reversely[7]. According to the above mentioned points, it can be concluded that the proprioception training 
improves the proprioceptive and reduces the injury. Another result of this study is that the mental imagery training 
increase the proprioceptive and reduces the ankle injury in young athletes. It means mental imagery training has a 
positive impact on proprioceptive and also can reduce the injury. This result is consistent with the following 
researches[6,12,18]. The researchers explain the efficiency of proprioceptive system and reduction of the injuries 
using several theories. The adherents of mental-nervous-muscular theory claim that clear imagination of the events 
and behavior should create the nerve-muscle responses similar to the real experiences. Created image in mind 
transfer the momentum for the implementation of skills which lead to the better learning[1]. The adherents of the 
symbolic learning theory believe that mental imagery help athletes to improve the metabolism evolved in encode 
patterns of movement. This theory says that mental imagery improves the brain function neither by a little spark of 
muscles in your imagination, but through the creation of the program in central nervous system[5,11]. The followers 
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of the plan suggested that players can learn the optimal level of physiological arousal during the mental imagery. 
Mental imagery prevents ones from thinking about irrelevant factors and encourage one’s to consider the relevant 
factors. Based on this theory, cognitive and physiological aspects of mental imagery combined with each other. 
According to the above theories, it can be concluded that mental imagery training like proprioception training has a 
positive impact on proprioceptive system and reduces the amount of ankle injuries. The results of this study show 
that mental training has the same effect on balance progress compared with the physical training. There are similar 
results in some other studies. The results of the most studies showed that the progress in the mental training was 
much more than physical training although mental training has shown much more progress compared with control 
group[15] .The progress of mental group is also considerable. There are many factors which are effective in 
comparing the mental group with the physical group to achieve good results. Our population was young and active 
groups. The most daily activities are similar to the milder balance reactions which performed by balance training. 
On the other hand, a little amount of physical training can enhance the mental training. These factors may involve in 
obtaining good results by mental group[9]. Another result of this study that discriminates it from other research is 
the comparison between proprioception training and proprioception training associated with the mental imagery. As 
well as the comparison between mental imagery, mental and proprioception training. After analyzing data, it 
becomes clear that integration of the proprioception training and mental training is the most effective method to 
improve the efficiency of proprioceptive system and reduces the injuries in athletes. In this study, the researchers 
were unable to find a similar research in order to compare it with its results. In addition to the mentioned reasons for 
obtaining good results by mental imagery, other reasons can be cited for obtaining good results by integrative 
training. Mental training can improve the efficiency of physical training[9]. Based on the Boohan’s studies, mental 
training is more effective in the early stages of learning. With due attention to the point that the present study has 
been done in short term, it seems that this feature of mental training is effective in enhancing the efficiency of 
integrative training. 
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