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Abstract  Equilibrium is described as the ability to 

maintain the body’s position within its base of support. 

Often the equilibrium is measured from the use of the force 

plate and the excursion of the center of the pressure (COP), 

whose shift presents a target point energetically cost, to 

maintain the equilibrium. The purpose of this study is to 

analyze the effect of proprioception training in improving 

the balance conditions. The measurements were performed 

on the licensed force platform in a group of children aged 

10-14, who are the players of Tirana football club. The 

study period includes three phases: the first phase initial, 

the second phase 24 weeks and the third phase 12 weeks. 

The frequency of exercises is three times a week, with 

duration of 60 minutes for every session, following the 

proprioceptive training program. Subjects performed 

balance tests in two different conditions: one leg open eyes 

(1LEO) and one leg closed eyes (1LEC). The equilibrium 

parameters are analyzed through the statistical package 

SPSS version 20. Data were analyzed using t-test, which 

showed statistically significant changes at major 

biomechanical variables, in one of the most important 

disciplines of motor skills such as balance. The results 

confirmed the need to develop balance exercises to 

improve the quality of life in other psychological and 

emotional dimensions. The results showed that equilibrium 

variables increased after proprioception training, while the 

sway index and sway area decreased. The differences in 

equilibrium variables showed a significant result of p < 

0.050. In conclusion, proprioception training was very 

effective in reducing sway indexes at athletes, in order to 

improve and increase their balance condition and sport 

performances. The results of this study expect to be useful 

for athletes, coaches, and sport teams and all subjected 

engaged to physical activity and education. 

Keywords  Equilibrium One Leg Open Eyes Test, One 

Leg Closed Eyes Test 

1. Introduction

Balance is an important element in the performance of 

life's tasks, from the simplest to the most difficult ones. 

There are different methods for evaluating balance 

performance [1], but the most frequently used method is the 

evaluation of the center of pressure (COP) for measuring 

postural sway. Center of gravity (COG) and COP are the 

two main concepts used to assess postural sway. COG is an 

important concept for the analysis of human motion, 

because it is an imaginary point in which all the mass or 

weight of the body is thought to be concentrated. COG is a 

displacement measurement, because it represents a real 

movement and is completely independent of the speed or 

full acceleration of the body and its moving segments. 

COG is maintained through the dynamic integration of 

internal and external forces as well as the environmental 

factors involved in them [2]. The equilibrium parameters 

were taken during the COP shifts during the time interval 

of 10 s. The sway index is defined as a numerical value of 

the standard deviation of the distance subject spent away 

from his center of balance. It is calculated according to the 
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following formulae [3]: 

𝑆𝐼 = √
𝑆𝐷(𝑥2×𝑦2)

𝑁
                  (1) 

The modified equilibrium is a measure of actual A/P 

sway in relation to the theoretical limits of stability. 

𝐸𝑄(𝐴𝑃) =
𝐵−𝐴

𝐵
× 100%               (2) 

Where A represents actual A/P sway and B represents 

the theoretical limits of stability [4]. The sway index is 

related to the equilibrium with a negative correlation, when 

the equilibrium increases, the sway index decreases, hence 

it is used as a body stability index. The movement of the 

COG is a result of muscular contractions that attempt to 

maintain a vertical position and is physically associated 

with several degrees of sway movement [5]. The direct 

measurement of COG is difficult; therefore, the most 

common way is to measure COP deviations [6]. Although 

COP is not a direct measurement of tremor, it is known that 

it is highly correlated with COG in the resting position [7]. 

In biomechanics, COP is the term given to the point of 

application of the ground reaction force vector. This vector 

represents the sum of all forces acting between the subject 

and its supporting surface. COP is simply the location point 

of the ground reaction force vector. COP localization 

measurements are carried out in tests performed on a force 

platform [8, 9]. The postural sway of the COP during 

resting positioning was studied in basic and applied studies 

of postural control [10]. COP analysis is common in studies 

of human postural control and gait. 

Large COP movements are associated with decreased 

postural control, an indicator of postural instability and 

weakness [11]. Increased postural sway can cause a loss of 

balance in healthy people and in unstable conditions [12]. 

Balance is described as the ability to maintain the position 

of the body on its base of support [13, 14]. In biomechanics, 

balance is the ability to maintain the line of gravity of a 

body within its base of support with minimal postural sway 

[15]. Since the human body is never absolutely fixed, a 

control system is needed to stabilize the body. Balance is 

often measured by the use of force plate and COP 

orientation in the medial-lateral (M/L) and anterior-

posterior (A/P) directions [8, 16]. 

2. Materials and Methods 

2.1. Study Design 

This is experimental research using pre and posttests 

equilibrium measurements. Routine training program was 

applied to this group with a frequency of exercises three 

times a week, with a duration of 60 minutes, followed by a 

program of proprioception training for 30 minutes for each 

session. The results of the group were based on the effect 

of proprioception training program, which occupied about  

30% of the volume of training loads. This program was 

implemented gradually increasing the level of difficulty. 

This type of exercises was performed under imbalanced 

conditions. 

2.2. Study Participant 

This study involved 29 male subjects, aged 10-14, who 

are players of Tirana football club. The recruited sample 

was based on considerations, namely players, who had 

trained and actively participated in football matches for the 

same age group. The parent’s written consent was carried 

out on this sample and the involvement in the study was 

voluntary. 

2.3. Instrument & Protocol 

The measurements were recorded and performed in 

force plate Leonardo Mechanography, Biomechanics 

Laboratory of Sports University of Tirana (SUT). Romberg 

protocol for balance measurements was used to collect data 

in two different conditions: Romberg One Leg Eye Open 

(1L_EO) and One Leg Eye Closed (1L-EC) [9]. The 

equilibrium variables were taken during the COP shifts 

during the time interval of 10s in these tests. This study was 

approved by Sports University of Tirana, Albania. 

2.4. Procedure 

The procedure in this study consisted of three phases: the 

first phase, initial. The data for this phase, were collected 

on equilibrium measurements for sway area, equilibrium 

and sway index for the players of Tirana football club (n = 

29 subjects). The second phase includes an exercise 

training program three times a week with a duration of 60 

minutes, followed by a program of proprioception training 

30 minutes for each session, for 24 weeks. The third phase 

includes an exercise training program three times a week 

with a duration of 60 minutes, followed by a program of 

proprioception training 30 minutes for each session, for 12 

weeks. 

2.5. Statistical Analysis 

The Kolmogorov-Smirnov normality test to determine 

whether the data has a normal distribution was used in this 

study. The Levine’s test for the variance homogeneity was 

applied to this team, to determine whether the population 

number variations are the same, which showed a 

significance value of p > 0.050. Descriptive statistics which 

include mean values and their respective standard 

deviations were calculated for anthropometric and 

biomechanical variables. The t-test was conducted to 

determine whether was a variable difference between the 

postural sway parameters in three different phases of 

measurements. Equilibrium and sway parameters were 
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compared using an independent t-test [17]. All the data 

were utilized to identify the variation between these phases 

The data obtained from these measurements, were analyzed 

statistically descriptively using paired samples t-test 

utilizing the SPSS version 20 program with a significance 

level of 5% (p < 0.050) [18]. 

3. Results 

Analysis results taken from independent t-test 

independent applied by this team, through the mean 

comparisons in three different phases of measurements, 

emphasize the differences between subjects in Romberg 

balance tests and their statistical and practical significance. 

Table 1 gives descriptive statistics of anthropometric 

parameters of this team. Subjects participating were 29 

boys aged 10-14, mean (12.1 ± 0.62) years old, with these 

anthropometric characteristics: height (1.54 ± 0.94) m, 

body mass (46.55 ± 9.74) kg and BMI (19.3 ± 2.37). 
1L_EO test is a balance test in eyes open conditions, 

which is used to assess the anterior-posterior equilibrium 

EQ(AP) and sway index (SI) with the variables taken in 

different phases of training. In function of the main 

parameters such as: sway area (SA) measured in cm2, 

equilibrium EQ(AP) in percentage and sway index (SI) in 

cm, all other parameters of the balance have been studied. 

Table 2 generates descriptive statistics for variables taken 

during three measurements in IL_EO test. Results of these 

measurements are used to describe the characteristics of 

equilibrium and postural sway. 
Table 3 shows the results of t-test. This information is 

related to the differences between three balance 

measurements, based on the mean values of biomechanical 

parameters measurements on IL_EO test and if these 

differences are statistically significant. 

Table 1.  Descriptive statistics of anthropometric parameters 

Parameter Mean ±SD Range Min. value Max. value Variance 

Age (years) 12.10 ± 0.62 4.00 10.00 14.00 0.38 

Height (m) 1.54 ± 0.94 0.40 1.36 1.76 0.01 

Weight (kg) 46.55 ± 9.74 38.40 31.90 70.30 94.81 

BMI (kg/m²) 19.30 ± 2.37 8.71 15.58 24.29 5.63 

Table 2.  Descriptive statistics of postural sway parameters in Eyes Open Conditions 

Measurement Parameter Mean ±SD Range Min. Value Max. Value Variance 

Phase I 

Sway Area 30.12 ± 67.38 297.05 4.45 301.50 4540.47 

Equilibrium 0.71 ± 0.21 0.90 0.00 0.90 0.04 

Sway Index 3.48 ± 2.49 10.80 1.20 12.00 6.18 

Phase II 

Sway Area 9.18 ± 6.54 34.45 3.19 37.64 42.81 

Equilibrium 0.82 ± 0.07 0.37 0.54 0.91 0.006 

Sway Index 2.21 ± 0.89 4.44 1.08 5.52 0.80 

Phase III 

Sway Area 5.43 ± 2.94 15.15 3.12 18.27 8.62 

Equilibrium 0.86 ± 0.05 0.28 0.65 0.93 0.003 

Sway Index 1.72 ± 0.64 3.36 0 4.20 0.41 

Table 3.  Pair of variables comparison in Eyes Open condition before and after training period 

Parameter Pair of variables Mean±SD 
95% CI of difference 

t-value p-value 
Low bound Upper bound 

Sway Area 

(SA) 

SA1- SA2 20.94 ± 62.05 - 2.66 44.54 1.818 0.080 

SA2- SA3 3.75 ± 3.85 2.28 5.22 5.238 0.000 

SA1- SA3 24.69 ± 65.01 - 0.03 49.42 2.046 0.050 

Equilibrium 

EQ(AP) 

EQ1- EQ2 -0.10 ± 0.15 - 0.16 - 0.04 - 3.662 0.001 

EQ2- EQ3 -0.04 ± 0.02 - 0.05 - 0.03 - 7.633 0.000 

EQ1- EQ3 -0.15 ± 0.16 - 0.21 - 0.08 - 4.688 0.000 

Sway Index 

(SI) 

SI1- SI2 1.27 ± 1.86 0.56 1.98 3.662 0.001 

SI2- SI3 0.49 ± 0.34 0.36 0.63 7.633 0.000 

SI1- SI3 1.76 ± 2.02 0.99 2.53 4.688 0.000 
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In order to assess the equilibrium and sway index, some 

measurements are performed by comparing mean values 

between respective paired variables, based on the results is 

reported that the main variables of 1L_EO test are: Sway 

area variable (SA), Equilibrium Index variable in Anterior-

posterior direction [EQ (AP)] and Sway Indes variable (SI). 

 

Figure 1.  3D graph of EQ(AP) parameter and training phases of Tirana 

FC team, on 1L_EO test 

Based on the results reported in table 2, from the 

comparison of sway areas SA1 (30.12 ± 67.38) to SA2 (9.18 

± 6.54), it is noticed a decrease of sway area in means by 

(20.94 ± 62.05) or 69.5%, which is followed by an 

improvement of balance, by comparison of SA2 with SA3 

(5.43 ± 2.94), sway area is decreased in mean value with 

(3.75 ± 3.85) or 40.8%, which is smaller compared to the 

first measurement 69.5%, but it results in an improvement 

of equilibrium, meantime while by comparison of SA1 to 

SA3 (5.43 ± 2.94) there is a decrease of sway area in mean 

of (24.69 ± 65.01) or 82%, which results in a considerable 

improvement of equilibrium of whole team. Accordingly, 

to table 3, t-test analysis shows respectively the values: t 

(28) = 1.818, p = 0.080 > 0.050. For the first phase, the 

value of area is significantly reduced in the second 

measurement, but this is statistically not distinguishable, 

since the standard error of the mean of the selection is very 

large. In the second phase, the corresponding value t (28) = 

5.238 and p < 0.005 indicates a statistically significant 

difference, which is clear, although the test is performed in 

conditions with eyes open on 1L_EO test. In the third phase, 

the values of t(28) = -2.046, and p ≤ 0.050 confirm a 

difference that is within the limits of statistical significance 

and as such it will be considered a statistically significant 

value in the conditions of this study. The 3D graph of 

EQ(AP) parameter and training phases of Tirana FC team, 

on 1L_EO test are shown in figure 1. 

Regarding the Equilibrium index from table 2, from EQ1 

(0.71 ± 0.21) to EQ2 (0.82 ± 0.07) an increase of this 

variable is observed in the mean value by (0.10 ± 0.15), 

which indicates an improvement in balance skills, 

calculated with 13.4%, as a result of proprioception 

training. From EQ2 to EQ3 (0.86 ± 0.05) there is an increase 

in this index in mean value by (0.04 ± 0.02) or calculated 

by 4.7%, which is smaller than in the first phase, almost 1/3 

of it, while from EQ1 to EQ3 (0.86 ± 0.05) there is an 

increase in the equilibrium in mean value by (0.15 ± 0.16) 

or in total by 17.4%. The reported values according to the 

t-test, table 3, are as follows: t(28) = -3.662, p = 0.001; t(28) 

= -7.633; t(28) = -4.688, p < 0.005 which confirm that this 

difference is significant from a statistical point of view, as 

well as from a practical perspective it shows the importance 

of proprioceptive training. 

The evaluation of the results obtained from table 2 for 

Sway Index between the first measurement of SI1 (3.48 ± 

2.49) and SI2 (2.21 ± 0.89) shows a reduction of this 

variable on mean value by (1.27 ± 1.86), calculated with 

36%; between SI2 and SI3 (1.72 ± 0.64) there is a reduction 

of the SI in the mean value by (0.49 ± 0.34), or an 

improvement of balance skills by 22.1%, which is a little 

smaller compared to the first phase measurement, about as 

2/3 of it, a value that shows the improvement of balancing 

(or equilibrium skills). 

From the comparison of SI1 and SI3, there is a 

considerable reduction of SI, in means by (0.07 ± 0.03), 

which indicates a fairly good improvement of balancing 

skills, calculated in the 50.6% measure. The statistical 

values according to the results of t-test on table 3, are 

reported as below: t (28) = 3.662; t (28) = 7.633; t (28) = 

4.688 and p < 0.005. They show that these differences are 

statistically significant and important values in this study. 

Results of 1L_EC test are taken for each phase of 

measurement. One leg eyes closed (1L_EC) test is a 

balance test to assess the equilibrium in anterior-posterior 

direction [EQ(AP)] and sway index (SI) for the variables 

taken during the measurements in three different phases of 

proprioceptive training. Figure 2 shows the 3D graph of 

sway index (SI) parameter and training phases of Tirana FC 

team, on 1L_EO test. Table 4 generates the descriptive 

statistics for these variables: sway area (SA), EQ(AP) and 

SI. Results taken from three phases of measurements are 

used to describe the balance characteristics in this test 

(1L_EC test). 

Table 5 gives the t-test results. This information is 

related to the differences between the balance measurement, 

based on the mean values of biomechanical parameters 

measurements on 1L_EC and if these differences are 

statistically significant. 
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Figure 2.  3D graph of sway index (SI) parameter and training phases of Tirana FC team, on 1L_EO test 

Table 4.  Descriptive statistics of postural sway parameters in Eyes Close conditions 

Measurement Parameter Mean ±SD Range Min. Value Max. Value Variance 

Phase I 

Sway Area 134.69 ± 183.69 814.69 9.51 824.20 33743.56 

Equilibrium 0.43 ± 0.25 0.82 0.00 0.82 0.06 

Sway Index 6.88 ± 3.02 9.84 2.16 12.00 9.09 

Phase II 

Sway Area 45.61 ± 40.45 133.61 9.12 142.73 1635.86 

Equilibrium 0.62 ± 0.16 0.56 0.28 0.84 0.03 

Sway Index 4.51 ± 1.89 6.72 1.92 8.64 3.57 

Phase III 

Sway Area 23.54 ± 22.56 91.79 6.95 98.74 508.84 

Equilibrium 0.73 ± 0.12 0.46 0.42 0.88 0.02 

Sway Index 3.28 ± 1.48 5.52 1.44 6.96 2.20 

Table 5.  Pair of variables comparison in Eyes Close condition before and after training period 

Parameter Pair of variables Mean±SD 
95% CI of difference 

t-value p-value 
Low bound Upper bound 

Sway Area 

(SA) 

SA1- SA2 89.08 ± 162.52 27.26 150.90 2.952 0.006 

SA2- SA3 22.07 ± 28.50 11.23 32.91 4.170 0.000 

SA1- SA3 111.15 ±172.39 45.58 176.73 3.472 0.002 

Equilibrium 

EQ(AP) 

EQ1- EQ2 -0.19 ± 0.15 - 0.25 - 0.14 - 6.959 0.000 

EQ2- EQ3 -0.10 ± 0.08 - 0.13 - 0.07 - 7.316 0.000 

EQ1- EQ3 -0.30 ± 0.19 - 0.37 - 0.23 - 8.480 0.000 

Sway Index 

(SI) 

SI1- SI2 2.37 ± 1.83 1.67 3.07 6.959 0.000 

SI2- SI3 1.23 ± 0.91 0.86 1.57 7.316 0.000 

SI1- SI3 3.60 ± 2.28 2.73 4.47 8.480 0.000 
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In order to assess the equilibrium of swing index, some 

measurements are performed by comparing mean values 

between respective paired values, based on the results are 

reported below: The evaluation of the sway area (SA) 

according to table 4, of SA1 (134.69 ± 183.69) with SA2 

(45.61 ± 40.45) indicates a reduction of sway area in 

average with (89.08 ± 162.52) or 66.1 %, which follows an 

improvement of balance. From measurement of SA2 to SA3 

(23.54 ± 22.56), it is noticed that sway area decreases on 

average with (22.07 ± 28.50) or 48.3%, which is smaller 

compared to the first phase measurements by 66.1%, but 

which results in an improvement in balance, while from 

SA1 to SA3 measurements, a decrease of sway area on 

average values is observed with (111.15 ± 172.39) or 

82.5%, which is reflected in a considerable improvement in 

the balance of the whole team. The results of the t-test 

reported according to table 5 are: t (28) = 2.952, p = 0.006 

< 0.050, and its results are statistically significant. In the 

second phase, the t-test value t (28) = 4.170 and p < 0.005 

indicates a statistically significant difference. This 

difference is statistically significant, although the test is 

performed in eyes closed conditions. In the third phase the 

t-test results t (28) = 3.472, and p = 0.002 < 0.050 confirms 

a statistically significant difference. 

 

Figure 3.  3D graph of EQ(AP) parameter and training phases of Tirana 

FC team, on 1L_EC test 

From the results obtained from table 4 for EQ1 (0.43 ± 

0.25) and EQ2 (0.62 ± 0.16), an average in equilibrium with 

(0.19 ± 0.15) is seen, which shows an improvement in 

balancing skills calculated with 30.6%, as a result of 

proprioceptive training. For EQ2 and EQ3 (0.73 ± 0.12) 

measurements, an increase in the balance in the average 

with (0.10 ± 0.08) or calculated with 15.1% is noticed, 

which is smaller than the first phase, almost 1/2 of it. 

Regarding the results between EQ1 and EQ3 measurements, 

there is an increase in equilibrium with (0.30 ± 0.19) or in 

total with 41.1%. Figure 3 gives the 3D graph of EQ(AP) 

parameter and training phases of Tirana FC team, on 

1L_EC test. According to the t-test results, the respective 

values are as follows: t (28) = -6.959; t (28) = -7.316; t (28) 

= -8.480, p < 0.005. From the table 5, the values confirm 

that these differences are significant from a statistical point 

of view, but also from a practical point of view they show 

the importance of proprioceptive training. 

Regarding the measurements of the sway index taken 

from table 4, by comparing SI1 (6.88 ± 3.02) with SI2 (4.51 

± 1.89) a decrease in the average with (2.37 ± 1.83) is 

noticed, calculated with 34.4%, a value that shows the 

improvement of balancing skills from SI2 to SI3 (3.28 ± 

1.48) a decrease of sway index in average with (1.23 ± 

0.91), or an improvement of balance skills with 27.3 % is 

observed, which is a little smaller, compared to the first 

phase measurements, approximately 2/3 of it. While from 

SI1 to SI3 (3.28 ± 1.48) a considerable reduction of sway 

index can be seen, averaged with (3.60 ± 2.28), which 

indicates a fairly good improvement of balancing skills, 

calculated in 52.3% measure. Figure 4 shows the 3D graph 

of sway index (SI) parameter and training phases of Tirana 

FC team, on 1L_EC test. From table 5, is observed that the 

statistics t-test values are respectively: t (28) = 6.959; t (28) 

= 7.316; t (28) = 8.480 and p < 0.005, and they show that 

these differences are statistically significant for this study. 

 

Figure 4.  3D graph of sway index (SI) parameter and training phases of 

Tirana FC team, on 1L_EC test 

4. Discussion 

The evaluation of the main parameters of the averages of 

the three balance measurements in the 1L_EO test 

condition results in a significant improvement in balance 

ability following the proprioceptive training program. For 

the first phase of measurement, the value of sway area is 
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significantly reduced in the second measurement, but this 

is not distinguishable, from a statistical point of view, since 

the standard error of the mean of selection is very large and 

95% CI, table 3, which lies in the limits of ]2.66; 44.54[, 
it shows this fact, because of the very wide, large Standard 

deviation (SD) intervals, that is the confidence interval (CI). 

In the second phase measurements, this difference is 

statistically clear, because the test is performed in eyes 

open (EO) conditions. This is also confirmed by the very 

large concentration of values in the 95% of CI, 
]2.28; 5.22[ . In the third phase, the obtained results 

confirm a difference that is within the limits of statistical 

significance. This happens because even in this case, the 

standard error of selection is again quite large, which is 

proven by the very wide confidence interval CI, 
]−0.03; 49.42[. However, since the area is significantly 

reduced from measurement SA1 to SA2, the improvement 

of the team is also calculated in 82%. So, thus, the 

proprioceptive training improves the average results: for 

sway area (SA) with 24.69 mm², (or 82%); for EQ(AP) 

with 0.15 and improvement (17.4%) and sway index (SI) 

with 1.76cm (or 50.6%). From table 3, the 95% CI re 

respectively: for sway area (SA) from (0.03 cm² to 49.42 

cm²); for EQ(AP) from (-0.21 to -0.08), and for sway index 

(SI) from (0.99 cm to 2.53 cm). The assessment of the main 

parameters is confirmed by the p-value (p < 0.001), which 

shows that the differences found are statistically and 

practically significant. 

From the comparison of the balance parameters in the 

1L_EC conditions test, it is concluded that there is a 

significant improvement in the ability of the balance, by 

following the proprioception training program in this test 

as well [19]. The value of the sway area decreased 

significantly in the second phase measurement, statistically 

this is noticeable, but the standard error of the mean of the 

selection is very large, table 5, and the 95% CI, table 3, 

which lies within the limits of ]27.26; 150.90[, shows this 

fact, because of the very wide Standard deviation (SD) 

intervals, i.e., confidence intervals (CI). In the second 

phase measurements, t (28) =4.170 and p < 0.005 indicates 

a statistically significant difference. This difference is 

statistically significant, regardless of the fact that the test is 

performed under conditions with eyes closed. This result is 

also confirmed by the very high concentration of values at 

95% of CI, ]11.23; 32.91[. In the third phase, the standard 

error of the mean of selection is again quite large, which is 

proven by the very wide confidence interval CI, 
]5.58; 176.73[. However, since sway area is significantly 

reduced from measure SA1 to SA2, and team improvement 

is calculated at measure 82.5%, this result is practically 

quite important for this study. Therefore, as a result, even 

from the statistical point of view, it will be considered 

statistically significant. In the 1L_EC test, the 

proprioceptive training improves the result, on average as 

follows: for sway area (SA) with 111.15 mm², (or 82.5%); 

for EQ(AP) 0.30 and improvement (41.1%) and sway index 

(SI) with 3.6 cm (or 52.3%). From table 5, the 95% CI is 

respectively: for say area (SA) from (45.58 mm² to 176.73 

mm²); for EQ(AP) from (-0.37 to 0.23), and for sway index 

(SI) from (2.73 cm to 4.47 cm). This confirms that these 

differences are significant from a statistical point of view 

and from a practical perspective, and they show the 

importance of proprioceptive training, therefore they will 

be taken as quite good and significant values for our study. 

5. Conclusions 

Results of biomechanical analysis show that 

biomechanical parameters can be used in measuring body 

movements in postural stability. Postural sway is increased 

in eyes closed (EC) conditions, compared to eyes open (EO) 

test conditions, due to the loss of the base of support. Body 

balance had slight, but considerable effects on the 

variations of the body in balance test. The results have 

shown that sway measurements related to sway area (SA), 

equilibrium in anterior-posterior direction EQ(AP) and 

sway index (SI) were significantly different in two different 

conditions: 1L_EO and 1L_EC tests. The assessment of the 

main parameters which were confirmed by p-vale (p< 

0.001), have shown that the differences found were 

statistically and practically significant in this study. The 

results showed that equilibrium variables increased after 

proprioception training, while the sway index and sway 

area decreased. In conclusion, proprioception training was 

very effective in reducing sway indexes at athletes, in order 

to improve and to increase the balance condition and sport 

performances. The results of this study expect to be useful 

for athletes, coaches, and sport teams and all subjected 

engaged to physical activity and education. 
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