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Abstract Background: Static and dynamic balance are factors of major importance in the 
manifestation of human motor skills at a higher level. Purpose: The determination of 
variations in the performance of balance tests for young women students at the Faculty 
of Physical Education and Sports (48 cases in the 1st year of bachelor's degree), divided 
and analyzed 3 BMI levels (underweight / 7 cases, normal weight / 34 cases and over-
weight / 7 cases) and comparing these results with other similar research. Material and 

method: The testing of the group was scheduled at the Research Center for Human Per-
formance, belonging to the Faculty of Physical Education and Sports in Galați, in the 
month of April of the 2018-2019 academic year. For the assessment of balance, 7 tests 
were used, of which 4 associated with dynamic postural stability (Walk and turn field 
sobriety test/errors, Functional reach test/cm, Fukuda test/degrees of rotation, Bass test/ 
points) and 3 measuring static stability (Flamingo test/falls, One leg standing with eyes 
closed/sec, Stork test/sec). Nonparametric tests (Mann-Whitney U) were applied to 
compare differences between batches. Results: The average values of underweight and 
normal-weight women are better than those of overweight women for the entire set of 
assessment tests. The underweight group has the best results for the Standing balance 
test, Functional reach test, Flamingo test, Walk and turn field sobriety test, Fukuda test, 
and the normal weight women for Stork test, respectively Bass test. We found a lack of 
significant thresholds when comparing the results between the 3 groups (P> 0.05) for 
Stork test, Standing balance test and Functional reach test, so the working hypothesis 
formulated is only partially confirmed. The only significant difference between under-
weight and normal weight (P <0.05) is found in the Flamingo test, with better values for 
underweight. Significant difference thresholds for Flamingo test and Fukuda test are 
recorded between the underweight and overweight groups (Z values have associated 
thresholds P<0.05). The most significant differences are found between the normal 
weight and overweight groups (P <0.05), respectively for the Bass test, Fukuda test and 
Walk and turn field sobriety test. Conclusion: Constant physical activity (as a feature of 
the analyzed group) reduces the chances of significant differences in all balance tests be-
tween BMI levels.  
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1. Introduction 

The manifestation of balance is evident in sports activities, static and dynamic pos-
tural control involving vestibular, kinesthetic and visual analyzers [1]. Visual stimuli 
generate an excitatory input on postural muscles, but visual feedback influences neuro-
muscular control differently in young men and women, which generates different pos-
tural effects [2]. The existence of visual feedback optimizes the ability to maintain bal-
ance, according [3]. Modern technology, statistical and video analysis, as well as investi-
gations in the field of biomechanics facilitate the understanding of the factors that influ-
ence the stability and movements of the body during sports activities [4–6]. The stability 
of the body is directly influenced by the involvement of different categories of the popu-
lation in leisure or sports physical activities. They improve quality of life, motor skills 
and promote an active lifestyle [7–10]. The balance is affected by the existence of muscu-
loskeletal problems and deficiencies of the spine in the frontal plane (scoliosis) [11].   

In obese people, the quality of walking and maintaining the orthostatic position are 
affected, due to the excess of adipose tissue and the deficit of muscle mass and strength. 
Greater postural instability, compared to normal weight and characterized by wider os-
cillations of the CoP/center of pressure in the antero-posterior plane generates problems 
related to injuries and falls [12]. Other research indicates greater problems related to 
postural stability for the obese (12-67 years) but does not report significant differences 
between genders [13]. Physical activity is important in maintaining optimal body weight 
in children, the increase in BMI values is associated with higher risks of impaired bal-
ance, poor fitness forecasting poor motor skills [14]. Actions aimed at increasing the val-
ues of muscle strength of the lower limbs of obese are not enough to improve balance, if 
not supported by loss of body mass, this ensures better controlled movements of the up-
per limbs [15]. Indicators of body composition (lean body mass) are associated with the 
values of body stability and muscle strength, physical effort being a factor that allows 
the functional independence of the elderly and a better balance [16].  For those who are 
overweight but physically active, higher balance scores have been identified, compared 
to those who are physically inactive, so gains in muscle strength generate superior pos-
tural stability [17]. The on one-leg balance is better for physically active women, who 
have better relative and absolute strength, and lower limb muscle loss is lower for this 
category. Significant correlations are reported between balance and involvement in vig-
orous physical exercise [18]. Research at the level of sports and non-sports university 
students has shown a strong association between the values of the strength of the back 
muscles, the increase of BMI indices and the endurance capacity with postural stability, 
according to [19].  

Sports activity is an attribute that improves the value of balance and resistance to 
fatigue, sports adolescent girls with better scores of dynamic stability than non-sports, at 
the end of an exercise of 20 min [20]. The installation of fatigue decreases the perfor-
mance in the balance tests for the snipers, the lots that were not physically tired before 
the shooting have better performances [21]. High-intensity anaerobic efforts reduce the 
values of dynamic balance for university athletes, affecting performance in all planes 
and directions of movement [22].  

The participation of students with sports specialization in physical activities / PA is 
less represented for European men, except in Germany, where girls have better levels 
[23]. There is no consensus on gender differences for postural stability in adolescence, 
according to [24]. For other authors, no gender differences are reported for dynamic pos-
tural stability during adolescence [25]. The analysis of balance on one leg (with eyes 
open and closed) in children showed better stability in the case of girls, who have a low-
er average radius of distribution of CoP than boys, a possible effect of the higher body 
mass of boys [26]. No significant gender differences are reported for static and dynamic 
balance in people with chronic low back pain, but women are associated with higher 
pain intensity and impaired dynamic balance [27].  

Static balance testing (one leg standing) for healthy young people (x = 23 years) 
does not signal significant differences between the dominant and non-dominant leg. 



Balneo and PRM Research Journal 2022, 13, 3.  3 of 15 

3 

 

However, poorer performance is observed for the closed-eye and low-stability variants 
of the support surface/foam ground, according to [28]. The comparison of the balance re-
sults for one leg standing does not identify significant differences in the values of the 
dominant leg vs. non-dominant, regardless of test conditions: stable and unstable sur-
faces, eyes closed and open [29].  

Increasing body stability, mobility and walking quality by using Pilates techniques 
for several weeks for older adults is argued by [30]. Trainings based on the use of dy-
namic balance boards (Indo Board), planned 4 days a week, 10min / session during the 
competition season will generate an improvement in balance for collegiate women ath-
letes (volleyball), according to [31]. Improving the static and dynamic stability of Turk-
ish volleyball players (18-25 years) is possible through strength training, according to 
[32]. The use of the FIFA11 + program for 6 weeks, at the level of young football players 
in puberty has beneficial effects on the values of static and dynamic balance indicators, 
with improved movement quality and reduced risk of injury [33].  However, other re-
search does not find the optimization of static and dynamic balance values by applying 
the FIFA11 program (10 weeks x 2 sessions per week) for amateur futsal players [34]. 
Significant improvements in dynamic balance (especially for women) are noted through 
Unicycling training (5 weeks) for Croatian university students with a specialization in 
sports [35]. For obese and normal-weight college students, Wii Fit Exergames programs 
(6 weeks) generate favorable effects on static balance values [36]. The use of strength ex-
ercises for 6 weeks in the training of young athletes has beneficial and significant effects 
on static and dynamic balance, due to increased muscle strength and decreased disinhi-
bition and stimulating of muscles' spindles [37].  

The sudden reduction in body weight for judo practitioners has no beneficial effects 
on reaction speed and balance, these values being better for those where weight loss is 
slow or it is kept constant [38]. For university students practicing team sports, with func-
tional ankle instability, the implementation of a 4-week program based on balance exer-
cises performed at home has improved the functional capacity of the ankle [39]. Young 
sportswomen in Turkey have higher values of body stability compared to sedentary 
groups, basketball players excel in dynamic assessment tests, and female football players 
and female volleyball players in static ones (Flamingo test) [40]. Stimulating propriocep-
tion in women football players favors achieving higher scores of static balance and agili-
ty, according to [41]. Bone health and improved balance values, with reduced risk of fall-
ing are achieved by using the handball game for recreational purposes, for women aged 
48-79 [42]. No significant differences were found in the manifestation of the balance for 
Spanish children, between the sedentary, practitioners of individual sports and sports 
games, during the pandemic of Covid 19, according to [43]. During the covid pandemic, 
health specialists provided help to overweight people, by adapting and implementing 
exercise programs and accommodating them to online activities [44]. Polish female stu-
dents with sports specialization better withstand sleep deprivation (24 hours), with su-
perior results to men in balance tests [45].  

2. Materials and Methods 

2.1. Working hypotheses: 
We estimated that the inclusion of students in one of the 3 BMI stages would de-

termine statistically significant differences between the performances of underweight, 
normal weight and overweight in static and dynamic balance tests.  

 
 2.2. Participants  

The studied group includes the female students of the Faculty of Physical Educa-
tion and Sports from Galați (48 cases, year 1 bachelor’s degree), belonging to the special-
izations Physical Education and Sports, respectively Physical Therapy and Special Motor 
Skills (age = 20.21 ± 1.51, weight = 56.75 ± 9.13, height = 164.00 ± 7.31, BMI = 21.05 ± 2.77). 
The group was divided into 3 categories, depending on the BMI values: underweight (N 
= 7, BMI = 17.27), normal weight (N = 34, BMI = 20.86), overweight (N = 7, BMI = 25.77). 
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The average values for age and anthropometric data of these groups are summarized in 
Table 1. Both specializations went through the same practical disciplines during the aca-
demic year, all students being physically active (practical curricular activities, forms of 
leisure or performance sports). All investigated subjects received a favorable medical 
opinion to go through set of applied tests.  

 
Table 1. Central tendency indicators by investigated subgroups (age, anthropometric indicators and BMI values)  

 

Group type 
Parameters 

analyzed 
Minimum Maximum Mean Std. Error 

Std. Devi-

ation 
Variance 

Underweight  

N=7 

Age 19.00 20.00 19.2857 .18443 .48795 .238 

Weight  39.00 53.00 44.8571 2.09794 5.55063 30.810 

Height  148.00 171.00 161.0000 3.69040 9.76388 95.333 

BMI 15.60 18.20 17.2714 .38958 1.03072 1.062 

Normal weight 

N=34 

Age 19.00 27.00 20.3235 .28234 1.64631 2.710 

Weight  46.00 78.00 56.9706 1.14811 6.69457 44.817 

Height  155.00 180.00 165.1176 1.09753 6.39964 40.955 

BMI 18.70 25.00 20.8647 .29554 1.72326 2.970 

Overweight  

N=7 

Age 19.00 22.00 20.5714 .48093 1.27242 1.619 

Weight  59.00 84.00 67.5714 3.26494 8.63823 74.619 

Height  152.00 177.00 161.5714 3.26494 8.63823 74.619 

BMI 25.40 26.80 25.7714 .18350 .48550 .236 

Whole lot 

N=48 

Age 19.00 27.00 20.2083 .21871 1.51529 2.296 

Weight  39.00 84.00 56.7500 1.31868 9.13609 83.468 

Height  148.00 180.00 164.0000 1.05647 7.31946 53.574 

BMI 15.60 26.80 21.0563 .40109 2.77886 7.722 
 

2.3. The organization of the research  
The testing of the group was scheduled at the Research Center for Human Perfor-

mance, belonging to the Faculty of Physical Education and Sports in Galați, in the month 
of April of 2018-2019 academic year. For the assessment of balance, 7 tests were used, of 
which 4 associated with dynamic postural stability (Walk and turn field sobriety 
test/errors, Functional reach test/cm, Fukuda test/degrees of rotation, Bass test/points) 
and 3 measuring static stability (Flamingo test/falls, One leg standing with eyes 
closed/sec, Stork test/sec). The manner of application, the measurement of results and 
the data related to the fidelity and validity of these evaluation tools are stipulated by 
[46–49]. The testing of the group was performed in small groups and in the time interval 
1200-1600 PM, in order to avoid gathering poorer performance, generated by variations in 
circadian rhythm [50,51]. The participants were previously explained the purpose of the 
study and the technique of execution of each test, being allowed to practice them, for 
better accommodation to the specific effort, they received the recommendation to avoid 
long or high-intensity efforts before testing, to avoid installation of nervous and muscu-
lar fatigue. The study stages complied with the rules of ethics related to research involv-
ing human subjects, according to the Helsinki Declaration [52,53].  

 
2.4. The statistical analysis of data  

The statistical calculation was performed using the SPSS software (Statistical Pack-
age for the Social Sciences - Vers.24). The normality distribution curves of the data were 
analyzed (Shapiro Wilk test), and because most of the tests (for the 3 batches) the normal 
distribution curve is not observed and the normality conditions of the results are not 
met, nonparametric tests were used to compare the test results between BMI levels, for 
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independent samples (Mann-Whitney U), with highlighting of Z values and related sig-
nificance thresholds. The indicators of the central trend (average, standard deviation, 
average error, variance and identification of upper and lower limits) for each test at the 
level of the 3 BMI categories were calculated and summarized in Table 2, for a more ac-
curate picture of the results obtained. The confidence interval was set to 95% (P <0.05), 
according to [54–56]. The graphs with individual performance of the groups were made 
using the Microsoft Excel editor.  

3. Results  

The average test performance values and the central tendency indicators (separately 
for each BMI level) are summarized in Table 2. It is observed that the average values of 
underweight and normal-weight women are better than those of overweight for the en-
tire set of assessment samples. The underweight group has the best results for the Stand-
ing balance test, Functional reach test, Flamingo test, Walk and turn field sobriety test, 
Fukuda test, and the normal weight women for Stork test, respectively Bass test.  

 
Table 2. Central tendency indicators in balance tests for the 3 BMI categories  

 

Dependent vari-
able 

Group N Minimum Maximum Mean Std. deviation Std. error Variance 

Standing bal-
ance test (sec) 

a. underweight  7 5.01 23.43 10.8071 7.10947 2.132 50.545 
b. normal weight  34 2.72 26.62 8.0041 5.75896 .967 33.166 

c. overweight 7 2.39 9.52 5.3957 2.38637 2.132 5.695 

Functional 
reach test (cm) 

a. underweight  7 39.00 48.50 44.5714 4.12743 1.566 17.036 
b. normal weight  34 37.00 53.00 44.3882 4.32756 .711 18.728 

c. overweight 7 41.00 50.00 44.0143 2.95828 1.566 8.751 

Stork test (sec) 
a. underweight 7 2.25 18.69 6.5757 5.82959 2.085 33.984 

b. normal weight  34 1.65 24.79 7.2968 5.55460 .946 30.854 
c. overweight 7 1.22 15.87 5.2743 4.94815 2.085 24.484 

Flamingo test 
(attempts) 

a. underweight  7 1.00 4.00 2.1429 1.06904 .942 1.143 
b. normal weight  34 1.00 12.00 4.0000 2.43709 .428 5.939 

c. overweight 7 2.00 12.00 5.8571 3.57904 .942 12.810 

Bass test 
(points) 

a. underweight  7 60.00 95.00 76.4286 12.72605 4.327 161.952 
b. normal weight  34 46.00 97.00 82.1765 12.00371 1.963 144.089 

c. overweight 7 70.00 85.00 75.2857 5.34522 4.327 28.571 
Walk and turn 
field sobriety 
test (errors) 

a. underweight  7 .00 .00 .0000 .00000 .000 .000 
b. normal weight  34 .00 1.00 .0294 .17150 .042 .029 

c. overweight 7 .00 1.00 .4286 .53452 .092 .286 

Fukuda test 
(degrees) 

a. underweight  7 4.00 50.00 13.0000 16.56301 5.132 274.333 
b. normal weight  34 .00 60.00 15.2647 12.77381 2.329 163.170 

c. overweight 7 8.00 50.00 28.4286 14.52420 5.132 210.952 
 
The comparison of the results between the 3 groups (by ranks) by means of the 

nonparametric Mann-Whitney U test, with the expression of Z values and the associated 
significance thresholds are summarized in tables 3-5, and the variation of individual re-
sults for each test applied and for each BMI level is represented graphically in fig.1-8.  

 
 

Table 3. Mann Whitney U test results for the pair underweight- normal weight / Test Statisticsa  
 

Dependent variable Group N 
Mean 

Rank 

Sum of 

Ranks 

Mann- 

Whitney U 
Z 

Sig.  

(2-tailed) 

Standing balance 
test (sec) 

underweight 7 26.00 182.00 
84.000 -1.213 .225 

 normal weight  34 19.97 679.00 
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Functional reach 
test (cm) 

underweight 7 22.50 157.50 
108.500 -.365 .715  normal weight  34 20.69 703.50 

Stork test (sec) 
underweight 7 19.29 135.00 

107.000 -.416 678  normal weight  34 21.35 726.00 
Flamingo test (at-

tempts) 
underweight 7 12.50 87.50 

59.500 -2.091 .037  normal weight  34 22.75 773.50 

Bass test (points) 
underweight 7 15.21 106.50 

78.500 -1.406 .160  normal weight  34 22.19 754.50 
Walk and turn field 
sobriety test (errors) 

underweight 7 20.50 143.50 
115.500 -.454 .650  normal weight  34 21.10 717.50 

Fukuda test (de-
grees) 

underweight 7 16.86 118.00 
90.000 -1.007 .314  normal weight  34 21.85 743.00 

a. Grouping Variable: BMI levels 
 

Table 4. Mann Whitney U test results for the pair underweight- overweight / Test Statisticsa  
 

Dependent variable Group N 
Mean 

Rank 

Sum of 

Ranks 

Mann-

Whitney U 
Z 

Sig.  

(2-tailed) 

Standing balance test 
(sec) 

underweight 7 9.57 67.00 
10.000 -1.853 .064 

 overweight  7 5.43 38.00 
Functional reach test 

(cm) 
underweight 7 7.93 55.50 

21.500 -.385 .701  overweight  7 7.07 49.50 

Stork test (sec) 
underweight 7 8.14 57.00 

20.000 -.575 .565  overweight  7 6.86 48.00 
Flamingo test (at-

tempts) 
underweight 7 5.07 35.50 

7.500 -2.227 .026  overweight  7 9.93 69.50 

Bass test (points) 
underweight 7 7.14 50.00 

22.000 -.320 .749  overweight  7 7.86 55.00 
Walk and turn field 
sobriety test (errors) 

underweight 7 6.00 42.00 
14.000 -1.883 .060  overweight  7 9.00 63.00 

Fukuda test (degrees) 
underweight 7 5.21 36.50 

8.500 -2.058 .040  overweight  7 9.79 68.50 
a. Grouping Variable: BMI levels 

 

Table 5. Mann Whitney U test results for the pair normal weight- overweight / Test Statisticsa 

 

Dependent variable Group N 
Mean 

Rank 

Sum of 

Ranks 

Mann-

Whitney U 
Z 

Sig.  

(2-tailed) 

Standing balance test 
(sec) 

normal weight 34 21.94 746.00 
87.000 -1.109 .268 

 overweight  7 16.43 115.00 
Functional reach test 

(cm) 
normal weight 34 21.31 724.50 

108.500 -.365 .715 
 overweight  7 19.50 136.50 

Stork test (sec) 
normal weight 34 22.00 748.00 

85.000 -1.178 .239 
 overweight  7 16.14 113.00 

Flamingo test (at-
tempts) 

normal weight 34 19.82 674.00 
79.000 -1.401 .161 

 overweight  7 26.71 187.00 

Bass test (points) 
normal weight 34 22.90 778.50 

54.500 -2.240 .025 
 overweight  7 11.79 82.50 

Walk and turn field 
sobriety test (errors) 

normal weight 34 19.60 666.50 
71.500 -3.201 .001 

 overweight  7 27.79 194.50 

Fukuda test (degrees) 
normal weight 34 19.04 647.50 

52.500 -2.308 .021 
 overweight  7 30.50 213.50 
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a. Grouping Variable: BMI levels 
 

 

  

Fig. 1. Individual results for the Standing balance test  
 
For the Standing balance test, the average value of the underweight is higher than 

both the normal weight and the overweight. However, the difference between the per-
formances of the pairs (by means of the nonparametric Mann-Whitney U test) indicates 
values of Z associated with insignificant thresholds (P> 0.05), so the higher values of un-
derweight and normal weight are not statistically confirmed. The graphical representa-
tion of the individual values (fig. 1) indicates many higher scores for the group of nor-
mal and underweight, respectively a concentration of the values of the group of over-
weight students in the area of medium and low scores.  

 

 
 

Fig. 2. Individual results for the Functional reach test  
 
At the level of the Functional reach test, a balance is found between the average 

performances of the 3 groups, without signaling significant differences between the ana-
lyzed pairs (all values of Z correspond to P> 0.05 thresholds and are therefore insignifi-
cant). The individual results shown in fig. 2 indicate some lower values (below 40cm) for 
the groups of normal and underweight, but these are compensated in these groups by 
the presence of top scores (close to and even over 50cm).  
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Fig. 3. Individual results for the Stork test 
 

For the Stork test we identified the best average scores at the level of the normal 
weight, followed by the underweight, but all the differences between the resulting pairs 
are statistically insignificant (Z values are associated with P> 0.05 thresholds). The 
presentation of the individual results (fig. 3) signals a placement of the overweight re-
sults below the average value of this group (5.27sec), with one exception, which exceeds 
15 sec. Even if in the normal weight and underweight groups we encounter isolated in-
dividual values of less than 5 sec, at the level of these groups the highest individual re-
sults are registered (with an extreme score of 25 sec), which increases the average of the 
mentioned groups.  

 

 
 

Fig. 4. Individual results for the Flamingo test  
 

The comparison of the results between the groups for the Flamingo test generates 
the first significant differences between the groups, the best average performances being 
reported for the group of underweight students (only 2.14 falls). There is a significant 
difference between the results of the underweight and normal weight group (Z = -2.091 
and P = .037), an aspect confirmed for the comparison at the level of the underweight-
overweight pair (Z = -2.227 and P = .026). However, there are no significant differences 
between the groups of normal and overweight (Z = -1.401 and P = .161, value> 0.05). The 
presentation of the individual results (fig. 4) signals the existence of a large number of 
falls for most of the overweight group, as well as the existence of performance without 
error/falls (performing the test in the first attempt) for the group of underweight (2 cas-
es) and normal weight (4 cases).  
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Fig. 5. Individual results for the Bass test  
 

The average values recorded in the Bass test indicate the superiority of the group of 
normal-weight students, and the average scores of the groups of overweight and un-
derweight are close, with a slight advantage for underweight. Significant differences are 
registered only between the performances of normal weight and overweight (Z = -2.240, 
P = .025, value <0.05), for the other compared pairs being reported only insignificant dif-
ferences (P> 0.05). The individual results (fig. 5) indicate lower extreme scores (below 50 
points) for 2 cases at the level of the normal weight group, but compensated by 11 cases 
placed at higher extreme scores (which have values over 90 points) and thus increasing 
the average value of this analyzed group.  

 

 
 

Fig. 6. Individual results for the Walk and turn field sobriety test  
 

 Walk and turn field sobriety test generates the best average result for under-
weight students (who complete the test without any mistakes), for the group of normal 
weight there is only one case where errors are present, but for overweight there are 3 
cases that make mistakes ( for turning to 1800 or exceeding the marking line), according 
to fig. 6. However, no student commits more than one error in this test. Significant dif-
ferences are registered only between the group of normal weight and the group of 
overweight (Z = -3.201, P = .001), for the other comparisons being reported only insignif-
icant differences (P> 0.05).  
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Fig. 7. Individual results for the Fukuda test  
 

The average results in the Fukuda test indicate higher stability of normal weight 
and underweight, significant differences being reported between the group of under-
weight and overweight students (Z = -2.058, P = .040), respectively between the normal 
weight and overweight (Z = -2.308, P = .021). However, there are no significant differ-
ences between the underweight and normal weight groups (P> 0.05). At the level of in-
dividual values of overweight (fig. 7) it is observed that only one student has values be-
low 100, there are 2 cases that exceed the value of 300, as a threshold that signals the man-
ifestation of vestibular problems. For the underweight group the situation is reversed, 
with a single extreme score (500), the rest of the values being mostly below 100. At the 
level of the whole group dominates the rotation of the body around its own axis to the 
right (34 cases, ie 70.83%) and only 14 students perform the rotation on the left side 
(29.16%).  

4. Discussion 

Research on athletes of varying ages and various specializations (running, wres-
tling, tennis, football, skiing, gymnastics, boxing, alpine skiing, speed skating) identifies 
a better balance of them, compared to similar groups of non-athletes, maintaining the 
bipedal position with eyes open and closed [57]. For children and adolescents (6-18 
years) it was found that the absolute values of the balance parameters changed with in-
creasing age, but the athletic / sports activity does not influence the parameters of abso-
lute and relative balance, regardless of age and gender [58]. Other sources highlight the 
importance of puberty in influencing the values of body stability [59,60]. Very good val-
ues of the balance of Slovenian gymnasts (characterized by lower balance and speed of 
the CoP), compared to young non-gymnasts are identified by [61]. Branches and sports 
events influence the manifestation of static balance differently: gymnasts and martial 
arts practitioners are at the top, followed by practitioners of soccer, wrestling, weight 
lifting and basketball. Wrestling practitioners, then soccer and gymnastics practitioners 
have superior values of dynamic balance [62]. For our group, the good results and the 
lack of significant differences for a series of tests are explained by the fact that most stu-
dents are involved in physical performance activities or leisure activities.  

The comparison of gender balance (10-29 years) by video-force plate analysis indi-
cates a superior postural stability of women for bipodal and unipodal evaluation [63]. 
Young women with military specializations / Air Assault (x = 26.4 years) have better 
values than men in static balance tests, without confirming these differences for the dy-
namic one, according to [64]. Research by age ranges indicates a constancy of the values 
of balance at youth and maturity, but they decrease after 50 years, overweight women 
having poorer performance than normal weight, an aspect similar to our research [65]. 
Another study identifies walking problems and weaker balance values for the obese 
when taking the Functional reach test, in according to [66]. However, in this test we did 
not identify significant differences between the studied groups. Analyzes on young 
people (10-21 years old) signal the difficulties of overweight in the performance of the 
Bruininks-Oseretsky set of tests [67]. For overweight and obese pubertal children (12-15 
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years), muscle strength deficits are reported in the lower limbs and lower performance 
of the balance in the antero-posterior direction / AP compared to normal-weight chil-
dren [68]. Obese young people (x = 21.7 years) have the lowest scores on bipodal and 
unipodal assessment of balance, compared to underweight and normal weight [69], con-
clusions also confirmed by our research. Another study conducted on Brazilian children 
(6-9 years) identifies negative associations between one leg standing performance, re-
spectively standing on tiptoes and high BMI scores, according to [70], ideas also con-
firmed by our study.  

Although no statistically significant differences were found between normal and 
obese young people in dynamic balance tests, obese people had poorer results, accom-
panied by spinal problems and head orientation (lordosis, kyphosis, and head protru-
sion), increased time to solve motor loads, mid-lateral oscillations and higher risks of 
falling [71]. Physical activities / PA implemented in the programs of adult obese people 
with hypertension / HA problems, increase fitness level and balance performance in one 
leg standing test [72]. Other sources highlight the beneficial effects of exercise performed 
in water for therapeutic purposes [73]. The application of dynamic balance optimization 
programs (5 weeks) for older overweight women (with the request of the involved mus-
cular and visual components) is effective in terms of the values of static stability ob-
tained [74]. Physical exercises specifically designed for obese people are proposed by 
[75]. Other research confirms the usefulness of implementing balanced training (for 4 
weeks) in obese adults (under 50 years), improving static and dynamic performance, ac-
cording to [76]. Using Yoga techniques (also 4 weeks x 3 lessons per week) increases per-
formance on the Functional reach test and One leg standing balance test, for obese 
young people (21-25 years) [77].  

Sporty Japanese university students have superior balance and superior visual acui-
ty compared to similar groups of non-athletes [78]. The use of training programs based 
on balance exercises gives Czech sports students, with gymnastic specialization, a supe-
rior static stability in the Flamingo test, for both legs, according to [79]. Other research 
indicates that dancers have a higher balance than non-dancers [80]. Polish university 
students with a long history of practicing regular dancing (at least 7 years old) have ob-
viously better values of unipodal and bipodal static stability compared to sedentary ones 
[81]. Young Slovenian sports dancers have better static balance scores than other ath-
letes, with girls performing better than boys, according to [82]. Women involved in 
technical sports (gymnastics, diving, ski jumping) have better postural stability, com-
pared to recreational sports and those involved in sports games/basketball [83]. For 
Turkish students with sports specialization there are progress in the performance of stat-
ic balance / Flamingo test, after the implementation of a program lasting 12 weeks, based 
on structures in artistic gymnastics [84]. Adaptations of proprioceptive and vestibular 
functions to the specific demands of rowing give the practitioners of this sport better 
values of unipodal and bipodal static balance, compared to field sport athletes [85]. Lim-
iting physically inactive behaviors improves the values of static balance, the involve-
ment of young people (x = 21 years) in physical activities of moderate to vigorous inten-
sity generates a reduction in the CoP balance, being found better scores of women and 
higher values when testing with open eyes [86].  

The information provided by these analyzed researches confirms the results of our 
study, related to the fact that overweight students have the poorest performance on bal-
ance tests. However, the constant involvement of the analyzed groups in physical activi-
ties limits the differences between the groups, which is a strong argument for the role of 
physical effort, in the improvement of static and dynamic body stability values.  

5. Conclusions 

We found a lack of significant thresholds when comparing the results between the 3 
groups (P> 0.05) for Stork test, Standing balance test and Functional reach test, so the 
working hypothesis formulated is only partially confirmed. The group of normal-weight 
students has the best average results in the Stork test and Bass test, and the underweight 
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in the rest of the tests, the overweight women still having the weakest average perfor-
mance in all balance tests.  

The only significant difference between underweight and normal weight (P <0.05) is 
found in the Flamingo test, with better values of underweight, for the rest of the tests be-
ing reported only insignificant differences between the 2 groups. Significant difference 
thresholds are recorded between the underweight and overweight groups only for the 
Flamingo test and the Fukuda test (Z values have associated thresholds P<0.05). The 
most significant differences are found between the normal weight and overweight 
groups (P <0.05), respectively for the Bass test, Fukuda test and Walk and turn field so-
briety test.  

The results indicate that constant physical activity (as a feature of the analyzed 
group) reduces the chances of significant differences in all balance tests between BMI 
levels, most studies analyzed identify significantly lower values for overweight / obese 
groups.  

The resulting data cannot be generalized, primarily due to the low number of cases 
for the underweight and overweight group, but also because all investigated students 
have constant concerns about involvement in physical activities, which is a feature of the 
investigated group.  
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