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ABSTRACT 
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Objective: The main aim of the dissertation is to determine the standardized values 

(normative data) of individual parameters of test protocols obtainable with usage of 

dynamic computer posturography of the NeuroCom SMART EquiTest System 

(hereinafter SMEQ). The partial second goal is to compare the determined normative 

data with the existing values used for routine evaluation of postural stability given by 

the SMEQ software. Another partial goal is to determine the reliability of individual test 

parameters in an additional pilot survey. 

 

Methods: Data for the determination of standardized values were obtained by 

laboratory measurements using the SMEQ system and subsequently were converted, 

unified and adjusted for further processing by statistical "software R". To determine the 

normative data, an input data-set obtained from a deliberately selected group of active 

athletes (n = 245) in the selected age range of 20 - 30 years with an average age of 24,04 

(± 1,23 years), with an average body height of 173, 29 (± 10,04 cm), mean body weight 

68,46 (± 13,10 kg) and mean BMI 22,67 (± 3,04) was used. 

To calculate the predicted normative data for the population of athletes, 

referred to as "Athles Norm 20-30" (hereinafter "norm AN") was used a linear mixed 

model with a random intercept. Its construction respects (presence of coefficients in the 

model formula) the number of repetitions, increasing complexity, changing speed and 

time sequence of specific postural tasks, which are given by the design of individual test 

protocols. 
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The determination of the statistical difference between the values created as the 

norm AN and the reference values commonly offered by SMEQ software was performed 

using the Welch t-test at the significance level α = 0,05. 

The calculation of the correlation coefficient was used for the pilot 

determination of the reliability of individual test protocols, where the value r ≥ 0,80 was 

taken as high reliability. 

 

Results: The established values of the norm AN standards (normative data) are 

constructed as one-sided or two-sided 95% prediction intervals. Its limites would be 

exceeded in approximately 5% of the tested individuals who would reach undesirable 

values (too high or too low). 

The result of the work are complete normative data for all parameters of the 

SMEQ test system (norm AN), which are supplemented by the parameter values for 

which standardized values have not yet existed. 

By the setting normative data for the sporting population (norm AN) aged 20-30 

with the possibility of integrating this data into the evaluation software of the SMEQ 

device itself, it offers a wide application in the field of performance sports - at the 

nationally and internationally level due to the expansion of SMEQ system in Europe and 

USA. 
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