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ABSTRACT  

Background 

Researchers claim scatteredly distributed association between anthropometric variables with balance. Very 

few studies have been carried out in this interest and reported poor correlation between anthropometrics and balance 

having its shortcomings in methodologies. Yet overweight group alone was not a concern for researchers in 

correlating its influence on static balance.  

Methods 

For this cross sectional study, 24 healthy adults were elected on the basis of Asian BMI classification to 

stratify into normal weight group (12) and overweight group (12). Flamingo test was administrated on both group with 

three trails and average was noted.  

Results 

Descriptive demographic data provided. Mean Flamingo test value for right leg stance of normal weight 

group was 0.068± 0.05 and overweight group was 0.045 ± 0.04. When t test administered for comparison, the drawn p 

value was 0.31. Mean Flamingo Test value for left foot of normal weight group is 0.04 ± 0.02 and of overweight group 

is 0.02 ± 0.01. When t test administered for comparison, the drawn p value was 0.02. 

Conclusions 

This study concludes that there was mean increase in static balance reported in right leg stance in Flamingo 

test. But on left side stance significant difference was found between these two groups.  
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INTRODUCTION 

Background 

Balance is an important aspect that helps to maintain a stable posture for performing the daily activities 

while counteracting external or internal conflicts[1]. From biomechanical prospective, balance is the process that 

maintain the centre of gravity(COG) or centre of mass (COM) within the body’s base of support[2]. Balance may 

be static when the body is at rest (static balance) or dynamic when the body is at steady state motion (dynamic 

balance).¹  
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The factors affecting balance are as breathing, vision, vestibular function and musculoskeletal alignment, 

proprioception[3]. 

Researchers claim recently that there is association between anthropometric variables with balance [4,5.6,7,8]. 

Studies on groups of prepubescent children and adolescents (9,10), adults (11-15), and elderly people (16,17) who were 

obese or extremely obese, and in all of these populations, body mass influenced postural stability. 

Few studies have been carried out in this interest and have found poor correlation between anthropometrics and 

balance [2,4,5]. A study on influence of body mass on balance of school going children suggested that excess body mass 

can influence balance. However there is absence of control group in that study [18].  

Another study claimed that higher body weight may impose new biomechanical constraints follow functional 

adaptation of the control of the erect posture that was characterized by a reduced postural sway associated with a 

substantial reduction of the dynamic stability range in subjects with BMI more than 40[7]. Former findings on healthy 

individuals with normal BMI has shown weak positive relationship with balance control within narrow BMI variation 

[6,18,19]. It was contradicted by the findings of Greve et al. [8] who demonstrated moderate to strong correlation between 

BMI and balance among young adults on an unstable platform. Singh et al. [15] reported that balance becomes impaired 

during prolonged activities if BMI>40 kg/m2. 

Hence it is understood that the influence of normal weight to over weight on static balance is not well explored 

with proper methodology in the past. In the light of conflicts in research reports, there was not a study exclusively was 

carried out with proper methodology to see whether overweight has any influence on static balance in young adults. 

So, there arises a necessity to understand deeply whether increase in body mass in wider range has any influence 

on balance or not. The objective of this study is to see any significant difference in static single leg balance test between 

normal weight and overweight among young adults. 

METHODOLOGY  

Students from Dakshina Kannada who fulfilled inclusion criteria have participated in this cross sectional study. 

Sample Size 

Out of about 60 students who were screened, 24 students had fit into this study. They were excluded as they did 

not fit into these chosen groups as per study criteria. In which 12 were stratified as normal weight group and other 12 were 

suited to overweight group on the basis of Asian Guidelines of BMI [19]. Both Male and Female within the age group 18-

25 had participated in this study. Students were excluded if he or she reports a history of injury or having undergone 

surgery on the lower limbs and trunk, any impairments with the auditory, visual, vestibular and proprioceptive systems, 

congenital lower limb deformities, current use of any medications that might alter postural balance, presence of knee or 

ankle clinical instability, presence of neurological and inflammatory diseases and subjects who were identified as 

underweight and obese. 
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Materials Used 

 

Figure 1: Weighing Machine 

 

Figure 2: Digital Calculator 

 

Figure 3: Stop watch 

 

Figure 4: Stadiometer 
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Figure 5: Wooden Beam 

Procedure 

 

Figure 6: Flamingo Test 

Procedure 

Flamingo test[20] was demonstrated to participants and allowed to practise the test three times by participants to 

avoid all the possible error. Test was practised with eyes open without shoes for both right and left leg. The subject was 

asked to stand on the wooden beam (50 cm long, 5 cm high, 3 cm wide) with shoes removed on his tested leg and bends 

his free leg at the knee and foot of this leg held close to the buttocks with both hands on the iliac crests, standing like a 

flamingo. Participants were instructed to maintain this position as long as they can. Stopwatch used here to note each time 

the person loses balance either by falling off the beam or letting go of the foot being held or hands removed off the body. 

Every participant was made to perform three attempts and average was recorded for statistical analysis of this study Figure 

6.  
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Figure 7 

Data Analysis 

All the statistical analyses were performed using the statistical package for social sciences (SPSS, version 20.0). 

Chi-Square Tests and Independent t-test were used to test homogeneity among groups in gender and age respectively. 

Indepenadant t test was used for comparing normal weight and over weight on static balance. Level of significance was set 

at p ≤ 0.05. 

RESULTS 

Demographic data of overweight group and normal weight group are provided in table 1 and 2. Table 3 and 4 

describes homogeneity among groups in gender and age respectively. Mean Flamingo test value for right leg stance of 

normal weight group was 0.068± 0.05 and overweight group was 0.045 ± 0.04 as described in table 5. When t test 

administered for comparison between normal weight and overweight group for static balance when on right leg stance in 

flamingo test, the drawn p value was 0.31 as described in table 7. Mean Flamingo Test value for left foot of normal weight 

group is 0.04 ± 0.02 and of overweight group is 0.02 ± 0.01 as shown in table 6. When t test administered for comparison 

between normal weight and overweight group for static balance when on left leg stance in flamingo test, the drawn p value 

was 0.02 as described in table 8. When correlation was made between BMI and flamingo test values by Pearson 

correlation, right side exhibited fair negative correlation r= -0.30 and left side exhibited fair negative correlation r= -0.45 

with the p value of 0.02 as shown in table 9.Table 10 shows how weight and height alone is associated with static balance 

outcome. 

Table 1: Demographic Data of Overweight Group 

N=12 Minimum Maximum Mean± S.D 
AGE 18.00 25.00 21.41±2.23 
BMI 24.32 32.07 27.51±2.72 
HEIGHT 150.00 163.00 156.75±4.37 
WEIGHT 57.00 85.00 67.6667±7.72 
    

 
Table 2: Demographic Data of Normal Weight Group 

N=12 Minimum Maximum Mean ±S.D 
AGE 20.00 25.00 22.25±2.09 
BMI 18.87 23.23 20.52±1.53 
HEIGHT 150.00 164.00 157.79±4.00 
WEIGHT 45.00 60.00 51.25±5.46 
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Table 3: Gender Homogeneity Tested 

 Value Df 
Asymp. Sig. 

(2-Sided) 
Pearson Chi-Square .381a 1 .537 
Continuity Correction .000 1 1.000 
Likelihood Ratio .387 1 .534 
Fisher's Exact Test    
Linear-by-Linear Association .365 1 .546 
N of Valid Cases 24   

 
Table 4: Mean Time Taken in Right Leg Flamingo Test between Normal and Overweight Group 

 Group N Mean ± S.D Std. Error Mean 

FT right  
normal weight 12 0.068±0.05 .01664 
Overweight 12 0.045±0.04 .01384 

 

Table 5: Shows Significance Value when Normal and Overweight Group Were Compared 

 

Levene's Test 
for Equality of 

Variances 
T-Test for Equality of Means 

F Sig T DF 
Sig. 

(2-Tailed) 
Mean 

Difference 

Age 

Equal 
variances 
assumed  

.008 .929 .943 22 .356 .83333 

Equal 
variances 
not assumed 

  .943 21.909 .356 .83333 

 
Table 6: Mean Time Taken in Left Leg Flamingo Test between Normal and Overweight 

 Group N Mean ± S.D 
Std. Error 

Mean 
FT 
Left 

normal weight 12 0.04 ±0.02 .00641 
overweight 12 0.02 ±0.01 .00379 

 
Table 7: Significance Value when Two Groups Compared for 

                    Static Balance when on Right Leg Stance in Flamingo Test 

 

Levene's Test 
for Equality of 

Variances 

T-Test for 
Equality 
of Means 

    

F Sig T Df 
Sig. 

(2-Tailed) 
Mean 

Difference 

FTright 

Equal variances 
assumed 

.827 .373 1.039 22 .310 .02250 

Equal variances 
not assumed 

  1.039 21.293 .310 .02250 
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Table 8: Significance Value when Two Groups Compared for  
                   Static Balance when on Left Leg Stance in Flamingo Test 

  

Levene's 
Test for 

Equality of 
Variances 

T-Test for 
Equality 
of Means 

    

  F Sig T Df 
Sig.  

(2-Tailed) 
Mean 

Difference 

FT left 
Equal variances 
assumed 

2.948 .100 2.462 22 .022 .01833 

 
Equal variances 
not assumed 

  2.462 17.840 .024 .01833 

 
Table 9: Correlation between BMI and Static Balance of Participants 

 BMI FT Right FT left 

BMI 
Pearson Correlation 1 -.303 -.455* 
Sig. (2-tailed)  .150 .026 
N 24 24 24 

FT right 
Pearson Correlation -.303 1 .804**  
Sig. (2-tailed) .150  .000 
N 24 24 24 

FT left 
Pearson Correlation -.455* .804**  1 
Sig. (2-tailed) .026 .000  
N 24 24 24 

                         *. Correlation is significant at the 0.05 level (2-tailed). 

                           **. Correlation is significant at the 0.01 level (2-tailed). 

Table 10: Pearson Correlation between Weight Alone and  
   Height Alone to Static Balance Outcome 

N=24  FT Right FT Left 

Height 
Pearson 
correlation 

0.034 0.133 

Sig (2-tailed) 0.873 0.534 

Weight 
Pearson 
correlation 

-0.267 -0.374 

Sig (2-tailed) 0.207 0.072 
       Correlation is significant at the 0.01 level (2-tailed). 

DISCUSSIONS 

The aim of this study was to investigate the evaluation of static balance among young adults with eyes open on 

bare foot. The result of the current study showed that there is no significant difference between normal weight and 

overweight individuals in static balance with right leg stance. However there was significant difference between these two 

groups on left leg stance. This could be because of leg dominancy and considerable amount of influence by overweight on 

nondominant leg stance. Only two participants from each group were found to have left hand dominancy. Yet the mean 

value of Flamingo of right foot stance for normal weight group was more than overweight group. Beside this, there is no 

MCID value up to date available for flamingo test to see any clinical significance with the outcome. When BMI alone 

correlated with static balance across two groups, resulted in negative fair correlation. This is partially agreeing with the 

study that reported that BMI had moderately correlated with postural control and height alone had shown poor correlation 

to static postural balance [4]. Yet the current study shows that height and static balance is moderately correlated. Weight 
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alone had shown poor correlation to static postural balance on right leg stance. Weight alone had shown moderate 

correlation to static postural balance on left leg stance. The main advantage of this study was that homogeneity was tested 

across groups for age and gender which concluded that there is homogeneity for age with p=0.35 gender p=0.53. 

Shortcoming of this study is small sample size and this study did not explore static balance variation between these two 

groups with eye closed. 

CONCLUSIONS 

This study concludes that there was mean increase in static balance reported in right leg stance in Flamingo test 

when normal weight young adults were compared with overweight adult. But on left side stance significant difference was 

found between these two groups. This study result might be helpful to structure exercise programme which may eventually 

help in fall prevention in their old age and will indeed improve life expectancy. 
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BMI:  Body Mass Index; COG: Centre of Gravity; COM: Centre of Mass; BOS: Base Of Support 
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Future Study Recommendation 

Future studies can be aimed at associating underweight, obesity group, overweight and normal weight group to 

static balance considering reasonable sample size on young adults. 
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APPENDICES 

Table 11 

  FT Right FT Left 

Height 
Pearson correlation 0.034 0.133 
Sig (2-tailed) 0.873 0.534 

Weight 
Pearson correlation -0.267 -0.374 
Sig (2-tailed) 0.207 0.072 




