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The in�uence of lower-limb dominance on postural balance
A in�uência da dominância dos membros inferiores no equilíbrio postural
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ABSTRACT

CONTEXT AND OBJECTIVE: Maintainance of postural balance requires detection of body movements, in-

tegration of sensory information in the central nervous system and an appropriate motor response. The pur-

pose of this study was to evaluate whether lower-limb dominance has an in�uence on postural balance. 

DESIGN AND SETTING: This was a cross-sectional study conducted at Faculdade de Medicina da Univer-

sidade de São Paulo (FMUSP) and at Hospital do Coração (HCor). 

METHODS: Forty healthy sedentary males aged 20 to 40 years, without any injuries, were evaluated. A single-

foot balance test was carried out using the Biodex Balance System equipment, comparing the dominant leg 

with the nondominant leg of the same individual. The instability protocols used were level 8 (more stable) and 

level 2 (less stable), and three instability indices were calculated: anteroposterior, mediolateral and general.

RESULTS: The volunteers’ mean age was 26 ± 5 years (range: 20-38), mean weight 72.3 ± 11 kg (range: 

46-107) and mean height 176 ± 6 cm (range: 169-186). Thirty-four of them (85%) presented right-leg domi-

nance (de�ned according to which leg they used for kicking) and six (15%) had left-leg dominance. There 

were no signi�cant di�erences between the dominant and nondominant legs at the two levels of stability 

(eight and two), for any of the instability indices (general, anteroposterior and mediolateral).

CONCLUSION: The lower-limb dominance did not in�uence single-foot balance among sedentary males. 

RESUMO

CONTEXTO E OBJETIVO: A manutenção do equilíbrio postural exige a detecção dos movimentos do corpo, 

a integração das informações sensoriais no sistema nervoso central e uma resposta motora apropriada. O 

objetivo deste estudo foi avaliar se a dominância dos membros inferiores in�uencia o equilíbrio postural. 

TIPO DE ESTUDO E LOCAL: Este é um estudo transversal realizado na Faculdade de Medicina da Univer-

sidade de São Paulo (FMUSP) e no Hospital do Coração (HCor).

MÉTODOS: Foram avaliados 40 indivíduos sedentários e saudáveis, do sexo masculino de 20 a 40 anos, 

sem lesões. O teste do equilíbrio unipodal foi realizado no equipamento Biodex Balance System, com-

parando membro dominante com não dominante do mesmo indivíduo. Os protocolos de instabilidade 

utilizados foram: nível 8 (mais estável) e nível 2 (menos estável) e três índices de instabilidade foram calcu-

lados: anteroposterior, medial/lateral e geral.

RESULTADOS: A idade média foi de 26 ± 5 anos (20-38), massa corporal 72.3 ± 11 kg (46-107) e estatura 

176 ± 6 cm (169-186). 34 voluntários (85%) tinham o membro direito como dominante (determinado 

pelo membro que chuta) e seis (15%), o membro esquerdo. Não houve diferenças signi�cantes entre os 

membros dominantes e não dominantes nos dois níveis de estabilidade (oito e dois) em nenhum índice 

de instabilidade (geral, ântero-posterior e medial/lateral). 

CONCLUSÃO: A dominância dos membros inferiores não in�uencia o equilíbrio unipodal em indivíduos 

sedentários do sexo masculino.
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INTRODUCTION 

Balance is de�ned as the process of maintaining the body’s center of gravity within the weight 

support base. It requires constant adjustment, which is provided by muscle activity and joint 

positioning.1-4

Maintenance of postural balance requires detection of body movements, integration of sensory 

information in the central nervous system and an appropriate motor response. �e body’s posi-

tion in space is determined by visual, vestibular and somatosensory functions. Motor control and 

dynamic maintenance of balance involve coordinated activity by the muscle kinetic chains.1,4-6 

�e dominant limb can be de�ned on the basis of muscle strength, functional use and per-

sonal preference and these parameters may interfere with balance. Limb dominance should be 

determined according to which leg the individual chooses and relies on to carry out a variety of 
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functional activities, including maintaining balance.7 However, 

there is a lack of consensus regarding the de�nition and deter-

minants of lower-limb dominance. �e methods most used have 

been evaluations of kicking and hopping on a single leg.

Comparisons between the limbs are used in orthopedic eval-

uations and balance tests in order to diagnose functional instabil-

ities, make therapeutic decisions, evaluate results and determine 

whether patients are in a condition to return to locomotion and/

or to sports activities.8,9

Unilateral tests are routinely incorporated into clinical practice 

in order to compare an injured limb with the intact contralateral 

limb (long jump and high jump tests and single-foot balance test, 

among others). �e contralateral limb serves as a control for the 

evaluation that is carried out. Postural balance evaluations are one 

of the ways of measuring proprioceptive loss and they help to deter-

minate the e�ciency of habilitation a�er injury or surgery.1,8,9 

There has been little investigation relating to variation 

between the lower limbs and balance, including in relation to 

dominance.7 The body weight support and functional activi-

ties of the lower limbs are more important on the dominant 

side, and thus, dominance might influence postural balance. 

Unilateral body weight support tests can be used, in order to 

correlate dominance and postural balance. Our hypothesis 

was that different lower-limb activities such as body weight 

support and functional activities with the dominant limb 

could modify postural balance.

OBJECTIVES

�e aim of the present study was to evaluate whether low-limb 

dominance has an in�uence on postural balance. 

METHODS

�is study was conducted at the Institute of Orthopedics and 

Traumatology, Hospital das Clínicas (HC), Faculdade de Medic-

ina da Universidade de São Paulo (FMUSP) and at Hospital do 

Coração (HCor) a�er approval granted by the Ethics Committee 

of Universidade de São Paulo (USP) (number 013/02).

�is was a cross-sectional study without intervention, in 

which 40 male volunteers were evaluated. For the sample size cal-

culation, we assumed the following for the two-tailed hypothesis: 

alpha value (type 1 error probability) of 5%; beta value (type 2 

error probability) of 20%; and thus, a test power of 80% and a dif-

ference between the groups regarding the main outcome of 10% 

To meet these conditions, at least 40 subjects were needed (tak-

ing one limb as the unit of analysis, 40 nondominant limbs and 

another 40 dominant limbs would be needed).10 

�e inclusion criteria were that the volunteers should: a) 

sign the free and informed consent statement; b) be male; c) be 

between 20 and 40 years old; d) not have done any physical activ-

ity for a minimum of six months; e) not present any neurological, 

cardiovascular, metabolic, rheumatic or vestibular diseases; f) 

not have any injuries or previous surgery on the legs; and g) not 

present any clinical instability in the knees or ankles. 

�e balance test was carried out using the Biodex Balance 

System (Biodex, from Biodex Medical Systems, Inc., 2009). �e 

protocols followed the instructions of the equipment manual and 

previous studies. �e instability protocols used were level 8 (more 

stable) and level 2 (less stable). Level 2 allowed an inclination of 

up to 20º in the horizontal plane in all directions. Stability varies 

according to the level of resistance (such that level 8 is the most 

stable and level 1 is the least stable). �ree stability indexes were 

calculated: anteroposterior stability index, mediolateral stability 

index and general stability index (sum of the �rst two).1,11-15 

Positioning

�e patients were each positioned barefoot on the platform, with 

their weight supported on one foot and with the corresponding 

knee semi-�exed at 10º. �e contralateral knee remained �exed 

at 90º. �e patients crossed their arms over their chests, look-

ing at the screen in front of them (Figure 1). �e platform was 

Figure 1. Patient’s position in the Biodex Balance System.
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indices: general P = 0.27, anteroposterior P = 0.16 and mediolat-

eral P = 0.85 (Table 1). 

DISCUSSION

The study by Freeman et al.11 advocated that activities per-

formed on a single leg should be used in order to decrease the 

effects of functional instability. Since then, functional activi-

ties with the body weight supported on a single foot have been 

greatly used for evaluating and rehabilitating balance impair-

ments relating to musculoskeletal injuries. However, the dif-

ference in performance between the dominant and nondomi-

nant limbs needs to be known. 

Hoffman et al.7 carried out a series of functional tests that 

they called “functional determination of the dominant limb” 

and established that the dominant limb was the one that per-

formed the movement with more precision and skill. They 

confirmed that the dominant leg was the one used for kicking 

a ball. We used the criterion of the kicking leg to determine 

dominance in the present study. 

As expected, the validity and reliability of balance tests using 

the Biodex Body System has been considered satisfactory in pub-

lished studies. For this reason, it was also used in the present 

study.12-14 

�ere was no di�erence between the dominant and nondom-

inant limb at both levels of instability, but at the level of greater 

instability of the equipment (level 2), the range of motion was 

greater because of the need for greater postural adjustments in 

order to maintain balance.6,17,18 However, these �ndings are simi-

lar to those of Alonso et al.,6 who found that in groups of seden-

tary individuals and recreational football players, there was no 

di�erence between the limbs. In another study by Alonso et al.16 

using the same equipment and making the same comparison, 

but this time on the stability limits among sedentary individu-

als and judo practitioners, there were no di�erences between the 

limbs or in relation to the time taken to achieve e�ective action 

in the tests. �is was also shown by Tookuni et al.,2 who used 

the Fscan Mat equipment, Ho�man et al.7 with a force platform 

and McCurdy and Langford,17 who correlated force and balance 

by means of squat tests with weights on a platform using sin-

gle-foot support. �ese �ndings are very important because they 

could be used to evaluate rehabilitation results and postural bal-

ance de�cit.

Ho�man et al.7 stated that asymmetry between the lower 

limbs was due to acute or chronic lesions and was unrelated to 

limb dominance. However, McCurdy and Langford17 stated that 

there was no knowledge about the e�ect of dominance on ath-

letes who used their legs in repetitive asymmetrical activities that 

would have the potential to generate distinct balance patterns in 

single-foot evaluations and therefore to interfere with the train-

ing and rehabilitation of these athletes.

Dominant side

Mean (SD)

Nondominant side

Mean (SD)
P value

General instability

Level 8 1.8 (± 0.4) 1.9 (± 0.5) 0.3015

Level 2 4.5 (± 2.1) 4.2 (± 1.8) 0.274

Anteroposterior instability

Level 8 1.5 (± 0.4) 1.5 (± 0.4) 0.7393

Level 2 3.8 (± 1.8) 3.6 (± 1.5) 0.1629

Mediolateral instability

Level 8 1.2 (± 0.2) 1.3 (± 0.3) 0.1338

Level 2 2.5 (± 1.0) 2.5 (± 1.1) 0.859

[Paired Student t test] *P ≤ 0.05

Table 1. Comparison of postural balance between individuals’ 

dominant and nondominant sides, at stability levels eight and two

SD = standard deviation.

released and the patients were instructed to keep themselves in 

balance with the indicator kept at the center of the target on the 

screen. When the patient was capable of doing this (i.e. achieving 

a balance position) without hand support, the foot position was 

recorded using the platform rail.

Test

Once the subjects had been positioned, they were instructed not 

to move their feet until the end of each measurement. �e changes 

were recorded in relation to the center of the platform. �ree mea-

surements of 20-second duration separated by one-minute inter-

vals were made on each leg. �e result was the arithmetic mean of 

the three measurements, and this was supplied automatically by 

the equipment. All the tests started with the dominant leg. 

Statistical analysis

�e statistical analysis was performed using SPSS 13.0 for Win-

dows. Di�erences were taken to be signi�cant when the p value 

was less than 0.05 (P < 0.05).

�e statistical analysis for comparing the dominant leg with 

the nondominant leg was performed using the paired Student t 

test for parametric samples.

RESULTS 

�e volunteers’ mean age was 26 ± 5 years (range: 20-38), mean 

weight 72.3 ± 11 kg (range: 46-107) and mean height 176 ± 6 cm 

(range: 169-186). �irty-four volunteers (85%) presented right-

leg dominance (de�ned according to which leg they used for 

kicking) and six (15%) presented le�-leg dominance. 

Comparing the data through the paired Student t test, there 

were no signi�cant di�erences between the dominant and nondom-

inant legs at stability level 8, for any of the instability indices: general 

P = 0.30, anteroposterior P = 0.73 and mediolateral P = 0.13.

�ere were no signi�cant di�erences between the dominant 

and nondominant legs at stability level 2, for any of the instability 
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Our results demonstrate that dominance does not interfere 

in the evaluation of single-foot balance among healthy sedentary 

individuals who use their legs for their daily activities and for 

walking. �ese �ndings are particularly important for clinicians 

and researchers who use comparative evaluations between the 

limbs, for the purposes of either enabling progression in func-

tional exercises or identifying balance de�cits in injured indi-

viduals. Further studies are needed with di�erent populations, 

including elderly people and athletes, in order to con�rm these 

results. 

CONCLUSIONS

In this cross-sectional study, the lower-limb dominance did not in�u-

ence single-foot postural balance among young sedentary males. 
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