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SUMMARY 

The aim of this study was to investigate age and gender 

differences in standing balance in Brazilian children from 5 to 

10 years-old and to compare with adults. A total of 133 

children divided into three age groups, and 47 adults 

participated in this study. Movement of the center of pressure 

was assessed in the anteroposterior (COPap) and mediolateral 

(COPml) directions during bipedal stance in two situations 

(eyes open and eyes closed). Data from three trials were 

collected for each subject using a force platform. Analysis of 

variance showed that all children groups differ from adults for 

COPap and COPml variables for both visual information 

conditions. Gender differences were found in the adults for all 

variables. In children it was observed gender differences only 

for the 9-10 years old group in the COPml, when visual 

information was eliminated. It can be conclude that balance 

improves from 5 to 10 years of age but it is not similar to 

adults at this age, and gender differences begin to occur 

around 9-10 years old. 

 

INTRODUCTION 

Adequate balance is important for posture control and motor 

performance in children and adults. The development of the 

systems that regulate the balance occurs at different ages; with 

the somatosensory system maturing first, followed by visual 

and then the vestibular system [1]. Several studies have 

reported improvement of balance with age in children. Mature 

strategies of standing balance has been observed at age of 10 

to 12 years [2,3] while other studies have found that some 

aspects of postural control are still developing after 12 years-

old [4,5] until fully development of visual and vestibular 

systems around 14 to 16 years age [6,7]. Gender differences in 

balance in children have not been explored in the literature. In 

general mixed gender groups have been used although recent 

studies have reported differences between girls and boys in 

balance control strategies [4,5]. A better understanding about 

gender and age-related changes in balance control can 

contribute to earlier detection of neuromotor disorders. 

However, no studies were found regarding the development of 

standing balance in Brazilian children from 5 to 10 years of 

age. Thus, the main purpose of this study was to provide age 

and gender information in the standing balance in children 

from 5 to 10 years-old and to compare with a group of adults. 

 

METHODS 

One hundred and thirthy-three healthy children with age 

ranging from 5 to 10 years divided into three age groups 

(Table 1) and 47 adults, aged 22  3.64 years, participated in 

this study. Ethical approval and written informed consent was 

obtained. Amplitude of the center of pressure in the 

anteroposterior (COPap) and mediolateral (COPml) directions 

was measured using a force platform (AccuSway Plus, AMTI 

Inc, MA, USA). Three trials were collected during 30 seconds 

with an acquisition frequency of 100 Hz. The data were 

filtered using a fourth order low-pass filter with a cut-off 

frequency of 10 Hz. Data reduction was done using Clinic 

Balance software (AMTI Inc, MA, USA) and a Matlab routine 

(MathWorks, MA, USA). The normal data distribution was 

verified by Shapiro-Wilk test and ANOVA was used to 

compare age groups. Pairwise comparisons were performed 

using Tukey test. Gender differences were verified using T-

test for independent samples. The significance level chosen for 

these tests was P< 0.05. Statistical analysis was performed 

using SPSS software version 13.0 (SPSS Inc, Chicago, IL, 

USA). 

 

RESULTS AND DISCUSSION 

The amplitude of COPap and COPml of each age group are 

presented in Table 1. It can be observed that the range of COP 

decrease with age as well as the variability of amplitude of 

postural sway. Differences are observed between all children 

groups and adults (p<0.01), regardless of standing with eyes 

open or closed, as well as significant differences are found 

between all age groups in children. Only between the 7-8 and 

9-10 year groups is not found difference for the COPap in the 

eyes closed condition.  

The improvement of balance control with age in children 

characterized by a head-trunk coordination has been explained 

by two main developmental changes: a refinement of muscle 

activity and a better use of the feedback-based control as 

visual, sensory and vestibular information [7,8].  

Regarding 9 to 10 years-old children not presenting a mature 

pattern of postural sway, some studies have reported that 

while children at 6 to 10 years-old show complete 

development of somatosensory system, children under 11-12 

years do not seem to use visual and vestibular information as 

effectively as adults [4,5,7]. 



Gender differences (p<0.05) were observed in the adult group 

for all variables, women having better results than men. In 

children differences were found between girls and boys only 

for the 9-10 years-old group in COPml when visual input was 

eliminated (Table 2). The results show that the girls at 9-10 

years of age had better results in standing balance than boys at 

the same age. There was a trend to significant difference 

(p=0.066) between gender for the COPap in the eyes closed 

condition for this same group. Some studies have reported 

similar results with superior performance in balance control 

for girls at 11-12 years [7] and at 9 to 10 years of age [4]. This 

effect has been related to attention and cognition factors [7].  

In this study children and adults had poor results when 

standing with eyes closed.  These results are consistent with 

the literature that children are more unstable in the absence of 

visual information. 

 

CONCLUSIONS 

The results of this study are in agreement with previous 

reports that balance control improves with age and a mature 

pattern is not observed until 9-10 years-old. However, boys 

and girls differences seem to begin around this age. We can 

conclude that balance could be considered to evaluate earlier 

neuromotor development disorders in children but it is not 

expected an adult pattern at the age of 9-10 years-old. 
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Table 1: Mean (sd) for COPap and COPml in children from 5 to 10 years-old and adults. 

 5-6 (n=55) 7-8 (n=44) 9-10 (n=34) Adults (n=47) 

 mean sd mean sd mean sd mean sd 

Age (years) 5.85
b,c,d 

(0.54) 7.95
a,c,d 

(0.55) 9.79
a,b,d 

(0.57) 22.36
a,b,c 

(3.64) 

COPml EO (cm) 2.97
b,c,d

 (0.80) 2.21
a,c,d 

(0.69) 1.57
a,b,d 

(0.49) 0.82
a,b,c 

(0.21) 

COPap EO (cm) 2.92
b,c,d 

(0.61) 2.38
a,c,d 

(0.49) 1.98
a,b,d 

(0.52) 1.56
a,b,c 

(0.40) 

COPml EC (cm) 3.15
b,c,d 

(0.86) 2.69
a,c,d 

(0.79) 2.16
a,b,d 

(0.77) 1.03
a,b,c 

(0.37) 

COPap EC (cm) 3.60
c,d 

(0.94) 3.28
d 

(0.68) 2.91
a,d 

(0.87) 1.93
a,b,c 

(0.47) 
abcd 

Condition is significantly different from 5-6 years-old, 7-8 years-old, 9-10 years-old and adults, respectively (p<0.01). EO – 

eyes open; EC – eyes closed. 

 

Table 2: Mean (sd) for COPap and COPml in children from 5 to 10 years-old and adults for gender. 

Age 

(years) 
Gender 

COPml  

EO (cm) 

p-

value 

COPap  

EO (cm) 

p-

value 

COPml  

EC (cm) 

p-

value 

COPap  

EC (cm) 

p-

value 

  mean sd  mean sd  mean sd  mean sd  

5-6 
male (n=32) 2.82 (0.69) 

0.111 
2.94 (0.69) 

0.781 
3.09 (0.82) 

0.532 
3.57 (0.94) 

0.776 
fem (23) 3.19 (0.91) 2.89 (0.50) 3.24 (0.92) 3.64 (0.95) 

7-8 
male (n=23) 2.24 (0.67) 

0.738 
2.36 (0.50) 

0.729 
2.57 (0.71) 

0.320 
3.23 (0.61) 

0.637 
fem (21) 2.17 (0.73) 2.41 (0.50) 2.81 (0.86) 3.33 (0.76) 

9-10 
male (n=16) 1.68 (0.36) 

0.183 
2.03 (0.48) 

0.586 
2.43 (0.68) 

0.047* 
3.20 (0.89) 

0.066 
fem (n=18) 1.46 (0.57) 1.93 (0.56) 1.92 (0.77) 2.64 (0.79) 

Adults 
male (n=24) 0.89 (0.20) 

0.019* 
1.72 (0.37) 

0.032* 
1.19 (0.38) 

0.005* 
2.20 (0.55) 

0.002* 
fem (n=23) 0.75 (0.20) 1.46 (0.42) 0.88 (0.29) 1.74 (0.37) 

*significant differences (p<0.05) EO – eyes open; EC – eyes closed. 


