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ABSTRACT
Introduction: Postural balance is essential for activities of daily living and sports performance in all life pha-

ses, but it remains unknown whether the regular practice of sports activities can improve postural balance in 
children. Objective: To evaluate postural balance in children who practice and those who do not practice regular 
sports activities. Methods: The sample consisted of 60 children (7-13 years of age) divided into two groups: 
participants in sports activities (n = 30) and non-participants in sports activities (n = 30). The level of physical 
activity was assessed by applying the Physical Activity Questionnaire for Children (PAQ-C) and static postural 
balance was assessed on the BIOMEC400-412 strength platform in bipedal and unipedal support. Results: No 
significant difference was observed between the groups in age, height or body mass index (p > 0.05). However, 
the groups showed a significant difference (p < 0.001) in the level of physical activity. The practicing sports 
group was characterized as active and the non-practicing group as sedentary. The practicing sports group had 
better postural balance in both bipedal and unipedal support compared to the non-practicing group (p < 0.05). 
Conclusion: The practice of regular sports activities improves postural balance in children from 7 to 13 years of 
age. Level of evidence II; Diagnostic study - Investigating a diagnostic test.
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RESUMO
Introdução: O equilíbrio postural é fundamental para as atividades da vida diária e desempenho esportivo em todas 
as fases da vida, mas permanece desconhecido se a prática de atividade esportiva regular pode melhorar o equilíbrio 
postural em crianças. Objetivo: Avaliar o equilíbrio postural em crianças praticantes e não praticantes de atividade 
esportiva regular. Métodos: A amostra foi composta por 60 crianças (idade: 7-13 anos), divididas em dois grupos: 
praticantes de atividades esportivas (n = 30) e não praticantes de atividades esportivas (n = 30). O nível de atividade 
física foi avaliado com a aplicação do questionário Physical Activity Questionnaire for Children (PAQ-C) e o equilíbrio 
postural em condição estática foi avaliado sobre a plataforma de força BIOMEC400-412 em apoio bipodal e unipo-
dal. Resultados: Nenhuma diferença significativa foi observada entre os grupos quanto a idade, estatura e índice de 
massa corporal (p > 0,05). Entretanto, os grupos apresentaram diferença significativa (p < 0,001) quanto ao nível 
de atividade física; o grupo praticante de atividade esportiva foi caracterizado como ativo e o grupo não praticante 
como sedentário. O grupo praticante de atividade esportiva apresentou melhor equilíbrio postural tanto em apoio 
bipodal como unipodal, quando comparado ao grupo não praticante (p < 0,05). Conclusão: A prática de atividade 
esportiva regular melhora o equilíbrio postural em crianças de 7 a 13 anos de idade. Nível de evidência II; Estudo 
diagnóstico - Investigação de um exame para diagnóstico.

Descritores: Equilíbrio postural; Aptidão física; Esportes; Comportamento sedentário; Criança.

RESUMEN
Introducción: El equilibrio postural es esencial para las actividades de la vida diaria y el rendimiento deportivo en 

todas las edades, pero se desconoce si las actividades deportivas regulares pueden mejorar el equilibrio postural en los 
niños.. Objetivo: Evaluar el equilibrio postural en niños que practican y no practican actividades deportivas habituales. 
Métodos: La muestra estuvo formada por 60 niños (7 a 13 años) divididos en dos grupos: practicantes de actividades 
deportivas (n = 30) y no practicantes de actividades deportivas (n = 30). El nivel de actividad física se evaluó mediante 
la aplicación del Cuestionario de Actividad Física para Niños (PAQ-C) y el equilibrio postural en condición estática se 
evaluó en la plataforma de fuerza BIOMEC400-412 en soporte bípedo y unipodal. Resultados: No se observó diferencia 
significativa entre los grupos en cuanto a edad, talla e índice de masa corporal (p > 0.05). Sin embargo, los grupos 
mostraron una diferencia significativa (p < 0,001) con respecto al nivel de actividad física, el grupo que practica deporte 
se caracterizó como activo y el grupo no practicante como sedentario. El grupo que practica deporte presentó mejor 
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INTRODUCTION
Postural balance is essential for daily activities, motor development 

and the practice of sports activities. When inaccurate information is pro-
vided by one or more of the three sensory systems (visual, vestibular and 
somatosensory), postural balance can be disturbed,1 increasing the risk 
of falls and traumatic injuries.2 In daily life situations, the child is subjec-
ted to multiple disturbances that force them to constantly control their 
posture and their balance. This reality suggests reflection on the way in 
which children regulate postural balance and how regular sports activity 
could improve this variable. During static or dynamic posture, the human 
body uses postural strategies to maintain balance through biomechanical 
mechanisms and neuromuscular postural adjustments,3 such as proprio-
ceptive information in feedback, through an already programmed system 
(feedforward) or using support strength (foot pressure), all intended to 
keep the center of mass of the body inside the support base.3,4

Postural instability can occur due to increased fatigue during a motor 
activity, influencing the systems involved in the integration of postural 
control.5 In this way, the balance control systems perform different muscle 
compensations and postural adjustment strategies by activating the muscle 
groups of the trunk and the lower limbs in order to preserve stability and 
thereby decrease loss of balance and the risk of falls. Such postural balance 
adjustments are repeated in the execution of multiple motor skills during 
the practice of sports activities and, supposedly, they can contribute to 
improving the mechanisms and systems responsible for the stability of 
the body. However, the effects of the regular practice of sports activities 
on postural balance in children from 7 to 13 years of age remain unknown.  

The objective of this study was to evaluate static postural balance 
in bipedal and unipedal support both in children who practice regu-
lar sports activities and children who do not. Through stabilographic 
analysis, a gold standard technique for assessing postural control, we 
tested the hypothesis that regular sports activity can improve postural 
balance in children. 

METHODS
Participants 

Sixty children between the ages of 7 and 13 years were distributed 
into two groups: those who practice sports activities (PSA, n=30, 15 boys 
and 15 girls) and those who do not practice sports activities (NPSA, n=30, 
12 boys and 18 girls). The PSA group consisted of children who play soc-
cer (n=5), futsal (n=8), rhythmic gymnastics (n=7) and triathlon (n=10), 
and all of them had been practicing these sports activities for at least 6 
months. All the participants and their guardians were informed about 
the objectives and procedures, risks and benefits of the research and 
signed an Informed Consent Form approved by the Institutional Review 
Board of the Universidade Norte do Paraná (Unopar) as opinion number 
1.810.298. All the procedures followed the1995 Helsinki Declaration.  

Assessment of the level of physical activity and postural 
balance

The physical activity level was evaluated using the Physical Activity 
Questionnaire for Children (PAQ-C).6 Postural balance in static condition 
(bipedal and unipedal support) was evaluated on the BIOMEC400-412 

equilibrio postural tanto en apoyo bípedo como unipodal, cuando se compara con el grupo no practicante (p < 0,05). 
Conclusión: La práctica de actividad deportiva regular mejora el equilibrio postural en niños de 7 a 13 años. Nivel de 
evidencia II; Estudio de diagnóstico - Investigación de un examen para diagnóstico.

Descriptores: Equilibrio Postural; Aptitud física; Deportes; Conducta sedentaria; Niño.

strength platform (EMG System do Brasil, São José dos Campos-SP). 
Bioanalysis software (EMG System do Brasil, São José dos Campos-SP) 
was used for acquisition and treatment of the balance parameters. 
Postural balance parameters based on the center of pressure (COP) 
[COP ellipse area (in cm2), mean COP oscillation speed (in cm/s) and 
mean COP oscillation frequency (in Hz) in the anteroposterior (AP) and 
mediolateral (ML) directions of movement] were analyzed. 

Experimental protocol
All participants were familiarized with the equipment and with 

the experimental protocol. After six minutes of rest, the participants 
performed the static balance test in bipedal support for 60 seconds 
(two attempts, with 30 seconds of rest between them) (Figure 1A). 
After one minute of rest, the participants performed the static test 
in unipedal support with the dominant lower limb for 30 seconds 
(three attempts, with 30-second rest periods between the attempts) 
(Figure 1B). The balance protocol was conducted with the participants 
barefoot, with arms at the sides and eyes open and focused on a target 
(a black circle at the height of the participant´s eyes) located 2.5 meters 
in front of the strength platform.  

Statistical analysis
Initially, the data were checked for normality using the Shapiro-

-Wilk test. Differences between the groups were analyzed using the 
Mann-Whitney test. The data are expressed as means with standard 
deviation (SD) and the level of significance was set at p < 0.05. Sta-
tistical analyses were performed using SPSS version 21.0 software 
(IBM Corp., Armonk, N.Y., USA). 

RESULTS
No significant difference was observed in the age, weight, height 

or BMI of the experimental groups (p > 0.05). According to the PAQ-C, 
the groups showed a significant difference in physical activity level 
(U = 70,000, p < 0.001), with the NPSA group classified as sedentary 
(score 2.91) and the PSA group as active (score 4.13) (Table 1). Regarding 
the postural balance results, the PSA group performed better than the 

Figure 1. (A) Balance test in bipedal support, (B) Balance test in unipedal support. 
Source: the author.
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NPSA group in the bipedal support test (COP [U = 200,500, p < 0.001]; 
anteroposterior velocity [U = 32,500, p < 0.001]; mediolateral velocity [U 
= 39,500, p < 0.001]; anteroposterior frequency [U = 186,000, p < 0.001]; 
mediolateral frequency [U = 271,000, p = 0.008]) (Table 2), and in the uni-
pedal support test (COP [U = 277,000, p = 0.011]; anteroposterior velocity 
[U = 283,500, p = 0.014]; mediolateral velocity [U = 247,500, p = 0.003]; 
anteroposterior frequency [U = 205,500; p < 0.001]; mediolateral frequency 
[U = 276,500; p = 0.010]) (Table 3). 

Improvement of postural balance in response to the practice of sports 
activities may be related to the repetition of specific techniques and move-
ments, developing skills that accelerate the development of the vestibular 
system, which promotes balance. In addition, sports training can increase 
the ability to use somatosensory information, also resulting in improved 
postural balance.10,11 The study by Heleno et al.12 showed that a five-week 
sensory-motor training program, with static and dynamic exercises asso-
ciated with soccer movements, improved the functional performance and 
postural control of young soccer players. These findings corroborate the 
evidence that the practice of sports activities can increase physical fitness 
and decrease the fatigue parameters that are critical for postural balance.13,14 
In fact, active and trained individuals are less affected by physiological effects 
of fatigue and by disturbances of the proprioceptive system, helping the 
nervous system to better control postural balance,5,15-18 as evidenced in the 
study by Pau et al.,19 in which adolescent soccer players had less fatigue 
after exercise, with improved capacity for postural balance. On the other 
hand, insufficiently active individuals demonstrate a more pronounced 
effect from fatigue on postural balance and they require a longer recovery 
time to return to baseline postural performance.2 

Other studies have shown that better physical fitness in children and 
adolescents is associated with better postural balance.19,20 Stanek et al.21 
showed that children who participated in sports activities had better 
postural balance than insufficiently active children. In addition, Foweather 
et al. (2008)22 reported that a nine-week sports activity program for 8- to 
9-year-old children significantly improved their static postural balance. 
Neuromuscular performance is more striking in this age group, providing 
greater motor skills, which allows children to improve the execution of 
specific motor tasks, such as postural adjustment.23 Granacher et al.24 
found that traditional balance training programs three times a week for 
four weeks only resulted in a small to medium effect on postural bal-
ance ability in children from 6 to 7 years of age. The authors state that 
the incomplete neuromuscular maturity of the postural control system 
in children at this age probably explains their findings. Moreover, the 
visual and vestibular afferent systems attain superior performance only 
around adolescence.25 Nevertheless, our findings show that regular sports 
practice can contribute to improving postural balance starting at age 7. 

Studies report that the age of 7 to 8 years is fundamental to postural 
development, since in this phase children may have greater difficulty 
maintaining balance.26,27 Conscious concentration on the task being 
performed is fundamental in planning movement. As a result of good 
movement planning, the body can adapt to each activity encountered. 
If the child has this ability, they will be able to control their static and 
dynamic balance without needing additional outside help.28 In the study 
by Faigenbaum et al.23 with 7-year-old children, postural balance was 
preserved during the children´s participation in sports activities. However, 
after an eight-week interruption in the activities, the children´s postural 
balance regressed to baseline. Because the response of postural oscillation 
to exercise depends on its type, intensity and duration, and the capacity 
of neuromuscular skills (such as postural balance) is necessary to perform 
a repeated movement, any period of detraining from a specific practice 
can reduce the transmission of the stimulus to the neuromuscular system, 
decreasing postural balance23. The fatigue of stabilizer muscles (such as the 
gastrocnemius, soleus and lumbar muscles) impairs the correct alignment 
of the stabilizer joint and reduces neuromuscular control around the joints, 
which promotes compromised postural stability.29,30 Thus, to maintain or 
improve postural balance and reduce the risk of falls and future injuries, 
specific balance exercises should be combined with activities that improve 
overall physical fitness and the sensory system.2 

This study has some limitations. We only recruited children who play soc-
cer, futsal, rhythmic gymnastics and triathlon. To expand the external validity 

Table 1. Characteristics of the participants.

PSA (n = 30) NPSA (n = 30) p-value
Age (years) 11.03 (2.34) 10.83 (1.58) 0.29
Weight (kg) 43.19 (14.22) 41.15 (17.00) 0.51
Height (cm) 145 (14) 142 (10) 0.13
BMI (kg/m2) 19.40 (3.62) 21.18 (5.47) 0.33
PAQ-C score 4.13 (0.58) 2.91 (0.62) < 0.001*

PSA: practice sports activities, NPSA: do not practice sports activities, BMI: body mass index. Values expressed as 
mean and standard deviation (SD). *Level of significance p < 0.05. 

Table 2. Balance based on COP for the bipedal test. 

Balance in bipedal support PSA (n = 30) NPSA (n = 30) p-value
Area of the ellipse (cm2) 2.27 (1.59) 4.05 (2.38) < 0.001*

Velocity (cm/s)
AP 1.18 (0.53) 2.94 (1.48) < 0.001*
ML 1.09 (0.57) 3.19 (2.74) < 0.001*

Frequency (Hz)
AP 0.32 (0.10) 0.58 (0.28) < 0.001*
ML 0.81 (0.32) 1.17 (0.55) 0.008*

PSA: practice sports activities, NPSA: do not practice sports activities, COP: center of pressure, AP: anteroposterior, 
ML: mediolateral. Values expressed as mean and standard deviation (SD). *Level of significance p < 0.05.

Table 3. Balance based on COP in unipedal test.

Balance in unipedal support PSA (n = 30) NPSA (n = 30) p-value
Area of ellipse (cm2) 9.80 (2.84) 14.22 (7.85) 0.011*

Velocity (cm/s)
AP 4.02 (1.67) 5.16 (2.41) 0.014*
ML 3.83 (1.22) 5.06 (2.48) 0.003*

Frequency (Hz)
AP 0.69 (0.20) 0.93 (0.26) < 0.001*
ML 0.87 (0.19) 1.03 (0.25) 0.010*

PSA: practice sports activities, NPSA: do not practice sports activities, COP: center of pressure, AP: anteroposterior, 
ML: mediolateral. Values expressed as mean and standard deviation (SD). *Level of significance p < 0.05.

DISCUSSION
The results of this study demonstrated that the group of children who 

practice sports activities has better balance control than the group of 
non-practicing and insufficiently active children. The children in the group 
who practiced sports activities participated in extracurricular activities in 
which they developed specific team or individual sports skills. Our results 
are consistent with those of the study by Rabello et al.7 who reported that 
young taekwondo athletes had better postural control (COP velocity during 
unipedal support) when compared to sedentary youths. In addition, Greco 
et al.8 stress the importance of regular practice of extracurricular sports 
activities, showing that an eight-week training program in combination 
with the practice of physical education at school improved the static 
balance, the flexibility of the lower limbs, leg strength and overall motor 
coordination in children aged 8 to 10 years. On the other hand, the chil-
dren who only participated in physical education at school did not show 
significant improvement in the static balance and strength of the lower 
limbs. Such evidence, together with our findings, suggests that the regular 
practice of extracurricular sports activities may be an important strategy to 
reduce sedentary behavior and, thus, improve the level of physical fitness, 
overall motor coordination and postural balance in children.9
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of the results, further studies are needed to investigate the possible effects 
of the practice of other sports on children´s postural control. In addition, our 
results should be interpreted with caution, due to the reduced sample size and 
the lack of evaluation of the state of neuromuscular maturity of the children.

CONCLUSION
Children who practice regular sports activities and are phy-

sically active have better postural balance than children who do 

not practice sports activities and are insufficiently active. Thus, the 
practice of sports activities, with emphasis on sensory integration 
and postural balance, should be widely encouraged both in school 
and extracurricular contexts.

All authors declare no potential conflict of interest related to this article
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