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A B S T R A C T   

Background: Gait analysis in children with accelerometers is of special interest in daily clinical 
practice, as it eliminates possible biases related to the assessor and is not very sensitivity of visual 
analysis. The sensitivity of data collection by these instruments makes it possible to evaluate the 
efficiency of body movements during gait and to better understand the degree of motor devel-
opment in childhood, assessing progress within normal developmental parameters or detecting 
possible deficits. 
Research question: What are the accelerations of the center of mass during normal gait in children 
aged 6–11 years? 
Methods: Descriptive cross-sectional study conducted with a total of 283 school children (girls =
142). The analyzed variables were the mean and maximum values obtained in each of the three 
body axes and their root mean square during normal gait 10 m out, turn and 10 m back over firm 
ground in a straight line three times. 
Results: The accelerometric data obtained showed similar values between sexes in each of the age 
sub-groups analyzed. Except for the medial-lateral axis in children aged 10–11 years where dif-
ferences between sexes were detected (being significantly lower in girls). A reduction in medial- 
lateral axis average values over the years was also identified in both sexes. The regression models 
generated for the average accelerometric values showed significant values only in the average 
value of the medial-lateral axis. However, the maximum values were significant in all cases. 
Significance: The preferred motor strategies of boys and girls during gait include developing 
mainly control and adjustment movements in the frontal plane (hence the high magnitudes 
recorded there). Flexion-extension movements are the most reduced over the six years of age 
analyzed, particularly in girls. Conversely, rotational movements are the most constant in speed 
in both sexes and all age subgroups.   

1. Background 

Gait analysis is of special interest in pediatrics to identify the underlying causes of abnormalities in normal development [1]. 
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Considering that visual analysis involves important biases related to the assessor and is not very sensitive, the use of instruments 
applicable in daily clinical practice is of special interest [2]. In this line, accelerometers allow the “normal” movement of the child as 
they are small and lightweight devices [3]. These devices record basic gait parameters that are sensitive and valid for the identification 
of motor control disturbances [4]. In fact, the variability of upper trunk oscillations has been identified as a reflection of gait stability 
[5]. 

Gait velocity is a key clinical parameter but has no diagnostic sensitivity about the postural control subsystems causing the gait 
disturbance [6,7]. Developmentally related mechanisms for refining postural control performance appear to be linked to how children 
use the different sensory stimuli available to produce appropriate muscle activation [8,9]. Age is a highly influential factor in postural 
control because of the maturation of the central nervous system and accumulated movement experience [10]. Both of these factors 
enhance the weighting processes involved in postural control [11]. Although postural control is present from the first months of life, 
maturation and refinement processes occur especially between the ages of 6 and 10 years [12]. These maturational changes are 
fundamentally characterized by the optimization of the coordination of head and trunk movements [13,14], and by the improvement 
in the control and management of the sensory information that feeds this system (vision, proprioception and vestibular) [15–17]. All 
this coincides, in the same period, with the development of other important maturation phenomena in the central nervous system and 
the acquisition of other complex motor skills [18]. 

It has been defined that at 12 years of age, postural control reaches maturity at a physiological level [19,20]. In addition, it has also 
been identified that this maturity is reached earlier in girls than in boys [9,21]. Subsequently, males appear to have slightly better 
postural stability [20,22]. It has recently been identified that girls are less dependent on somesthetic and visual information for the 
maintenance of postural control and, consequently, girls would preferentially use inputs from the vestibular system (or, at least, more 
than their male counterparts) [9,23]. 

Based on previous results from studies of postural control in infancy and our current understanding of the sensitivity of acceler-
ometers, they allow continuous monitoring of the stability of the center of mass during movement. The information obtained on 
postural and gait patterns allows us to observe the development of dynamic balance in infancy and to detect early deficits in its 
development. Therefore, the present investigation had the objective of analyzing trunk acceleration during gait under normal con-
ditions in children aged 6–11 years. At the same time, as a secondary objective, we aimed to provide normative values of the accel-
eration of the center of mass during this test in the entire age range mentioned. 

2. Methods 

2.1. Study design and participants 

This descriptive cross-sectional study was conducted in several public schools involving a total of 283 children, 142 of whom were 
girls. Participants had to meet the inclusion criteria of being between 6 and 11 years old, typically developing, able to walk inde-
pendently and without aids, and able to understand and comply with the experimental indications. Excluded from the study were 
children who had undergone previous surgeries, had musculoskeletal injuries at the time of the analysis, used body prostheses, or 
whose legal guardians had not given informed consent for participation in the study. 

2.2. Measuring instruments and variables analyzed 

Firstly, the anthropometric analysis of height and weight was carried out using a measuring rod and a Seca scale (SECA, Germany). 
With the anthropometric data, the Body Mass Index (Kg/m2) was calculated. 

The kinematic analysis instrument used was the Actigraph G3TX + triaxial accelerometer (Actigraph, USA). Body accelerations 
were recorded in the three body axes: medial-lateral (ML), vertical (VT) and anterior-posterior (AP). From these three measurements, a 
fourth accelerometric variable was calculated: the Root Mean Square (RMS). 

The accelerometer was configured so that measurements were taken at a frequency of 50 Hz, in fractions of 1 s, and prior to use 
it was calibrated in static [7]. 

2.2.1. Procedure 
Prior to the measurements, a meeting was held with the parents of the participants in all the schools where the measurements were 

taken to inform them about the procedure and the objectives of the study and to request their informed consent. The gait measurement 
was carried out in the school sports facilities of the schools themselves. The place was perfectly acclimatized and known to the subjects 
analyzed. Before the measurements, the subjects were informed of the procedures to be followed in a manner adapted to their ages and 
to resolve any doubts they might have. Measurements were taken barefoot and with excess clothing removed. 

The accelerometer was attached with an elastic belt and was secured with hypoallergenic adhesive tape to the waist of each subject 
at the level of the L4 vertebra to ensure that the device would not move independently of the subject’s trunk, during the tests. The test 
consisted of walking 10 m out, turn when passing the mark located on the floor making a 180◦ turn naturally and 10 m back over firm 
ground in a straight line three times (the results obtained in the three repetitions were averaged). Between the three repetitions of the 
test, 30-s rests were taken in order to avoid the onset of muscle fatigue [24]. The instruction given to the participants was to walk at a 
normal pace, as they usually do (no faster, no slower). 
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2.3. Statistical analysis 

The analysis included first extracting the raw data with the specialized accelerometer software, and then the data analyzed were the 
four accelerometric variables mentioned above, the average value and the maximum value recorded were calculated. The sample was 
divided into age subgroups: group 1 (G1), 6–7 years; group 2 (G2), 8–9 years; and group 3 (G3), 10–11 years. 

Firstly, a descriptive analysis of the variables studied was carried out using measures of central tendency (mean and standard 
deviation). The Kolmogorov-Smirnov test was applied to verify the normal distribution of the data analyzed. Subsequently, means 
were compared between sexes in each of the groups analyzed using the Student’s t-test and Cohen’s d was calculated. Similarly, means 
were compared between age subgroups with ANOVA and Bonferroni adjustment and effect size estimation with the partial eta squared 
statistic. 

A logistic regression model (logit) was also applied to analyze the evolution of accelerations occurring during walking over the 
years (0 = 6–7 years; 1 = 8–9 years; 2 = 10–11 years). This model was adjusted with the anthropometric values of the body mass index 
and included the calculation of the Odds Ratio (OR) and its confidence interval. 

Statistical analysis was performed with the specialized software Stata 15 (Stata Corp., College Station, USA) and in all tests per-
formed the level of statistical significance was set at 5% (p < 0.05). 

3. Results 

Data from a total of 283 children (142 were girls), aged 6–11 years (8.7 ± 1.7 years), were analyzed. Anthropometric analysis data 
from the sample showed homogeneity between sexes in each age subgroup, with no statistical differences (Table 1). Significant in-
creases in height, weight and BMI with increasing age were observed in the whole sample (p < 0.05; 0.04 < η2

p > 0.75). 
The accelerometric data obtained showed similar values between sexes in each of the age sub-groups analyzed (Table 2). Except for 

the ML axis in G3 where differences between sexes were detected (being significantly lower in girls) (p = 0.03; d = 0.26). A reduction 
in ML axis average values over the years was also identified in both sexes: in boys between groups G1 and G3 (p = 0.004; η2

p = 0.9) and 
between G3 girls and the other two groups (0.0001 < p > 0.03; η2

p = 0.3). 
The analysis of the maximum acceleration values in all axes and their RMS decreased the older the age analyzed (Table 3). For the 

variables analyzed, it was perceived that the highest magnitude values occurred in the VT axis and the RMS and the lowest magnitude 
values in the AP axis. Peak accelerations decreased significantly with age on the VT axis when analyzing the subgroup of G1 girls 
separately from the other two age groups (p = 0.005; η2

p = 0.9) and on the ML (p = 0.003; η2
p = 0.05) and RMS (p = 0.002; η2

p = 0.07) 
axes when analyzing G1 girls with G3. Differences in ML axis peak accelerations were identified between both sexes (p = 0.002; d =
0.35). 

The regression models generated for the average accelerometric values (Table 4) showed significant values only in the average 
value of the ML axis (OR = 0.92; p < 0.001). However, the maximum values were significant in all cases (0.98 < OR > 0.99; p < 0.008 
for all four models). 

4. Discussion 

The aim of this study was to analyze trunk acceleration during walking under normal conditions in boys and girls aged 6–11 years. 
The results obtained indicate that postural control improves significantly over the age range studied. Especially at the age of 10 years 

Table 1 
Sample characteristics (mean ± standard deviation).  

Age group N Age (years) Height (cm) Weight (kg) BMI (kg/m2) 

ALL (n = 283) 
G1 88 6.6 ± 0.5 121.8 ± 6.2aa, bb 26.1 ± 6aa, bb 17.4 ± 2.6a,b 

G2 71 8.4 ± 0.5 132 ± 6.6aa,c 33 ± 7.6aa,c 18.8 ± 3.3a 

G3 124 10.5 ± 0.5 146.9 ± 7.5bb,c 40 ± 9.8bb,c 18.6 ± 3.3b 

All 283 8.7 ± 1.7 134.9 ± 12.4 33.9 ± 10.2 18.3 ± 3.1 
BOYS (n = 141) 
G1 42 6.5 ± 0.5 121.3 ± 5.3d,e 25.4 ± 5d,e 17.1 ± 2.4e 

G2 39 8.5 ± 0.5 132.6 ± 5.3d,f 33.2 ± 6.8d,f 18.8 ± 3.2 
G3 60 10.5 ± 0.5 145.3 ± 6.4e,f 40 ± 9.6e,f 18.8 ± 3.6e 

All 141 8.7 ± 1.7 134.7 ± 11.7 33.8 ± 9.8 18.3 ± 3.3 
GIRLS (n = 142) 
G1 46 6.7 ± 0.5 122.2 ± 7 gg,h 26.7 ± 6.8 g,h 17.6 ± 2.8 
G2 32 8.4 ± 0.5 131.1 ± 7.8 gg, ii 32.6 ± 8.5 g,i 18.8 ± 3.4 
G3 64 10.4 ± 0.5 146.3 ± 8.4 h, ii 40.1 ± 10.1 h,i 18.4 ± 3.1 
All 142 8.8 ± 1.7 135.1 ± 13.2 34.1 ± 10.5 18.2 ± 3 

G1: 6–7 years; G2: 8–9 years; G3: 10–11 years; BMI: Body Mass Index. 
ANOVA results all participants: G1 vs. G2 ap < 0.01; aap < 0.001; G1 vs. G3: bp < 0.01; bbp < 0.001; G2 vs. G3: cp < 0.001. 
ANOVA results boys subgroup: G1 vs. G2: dp < 0.0001; G1 vs. G3: ep < 0.0001; G2 vs. G3: fp < 0.0001. 
ANOVA results girls subgroup G1 vs. G2: gp < 0.05; ggp < 0.0001; G1 vs. G3: hp < 0.0001; G2 vs. G3: ip < 0.01; iip < 0.0001. 
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the accelerations obtained were significantly reduced compared to the results obtained in the 6- and 7-year-old participants. The 
reduction in accelerations recorded is indicative of better postural control and greater dynamic stability of the children during walking 
[7]. and is consistent with previous research in different population groups [25–27]. 

This reduction was significant in the mean value of the ML axis and the maximum values of the three axes and their RMS. In other 
words, optimization of trunk acceleration during gait occurs in all three axes of movement, but especially in the sagittal plane. 
Consequently, the movements that undergo the greatest refinement during the maturation of motor control during gait are the flexion- 
extension movements of the center of mass area (i.e. of the thoracolumbar spine and pelvis). This sophistication in trunk movements 
allows control of aspects of gait such as speed and body control, an element that is influenced by the age of maturation of children, who 
over the years required fewer compensatory movements of the trunk to maintain balance [5]. 

However, it should be noted that accelerations on the ML axis were significantly lower in girls. And this difference increased with 
the age of the participants. A plausible explanation for this phenomenon would suggest that trunk acceleration during gait matures 
earlier in girls as early as six years of age and continues to improve until at least 11 years of age. In addition to being earlier, this 
improvement is greater compared to boys of the same age group. Consequently, the anticipatory movements required to maintain 
balance during gait evolve as a function of sex (previous in girls) and age [20,21]. In the VT axis, the highest accelerations were 
detected in all age subgroups. That is, the most abrupt movements, with less constant velocity, occurred in the frontal plane (lateral 

Table 2 
Gait accelerometric mean values by sex and age groups.  

Variable G1  G2  G3   
Boys (n =
42) 

Girls (n = 46) Boys (n =
39) 

Girls (n =
32) 

Boys (n =
60) 

Girls (n = 64)   

Average mean values of vertical axis     
Mean ± standard 

deviation 
40.3 ± 15.9 42.3 ± 10.5 38.6 ± 13.3 38.4 ± 13.6 39.5 ± 17.2 40.5 ± 13.1 

Minimum 13.7 20 11.1 12.9 3.8 15.2 
Maximum 79.2 65.4 62.4 70.5 90.5 73 
p25 26.8 33.6 28.9 31.8 25.9 31.1 
p50 (median) 38.6 43.8 38.9 37.9 37.9 39.6 
p75 47.2 48.2 47.6 45.7 49.2 47.5 
Iqr 20.5 14.6 18.7 14 23.3 16.5 
Kurtosis 2.9 2.7 2.3 2.8 3 2.8 
Skewness 0.7 0.3 − 0.3 0.1 0.5 0.4   

Average mean values of medio-lateral axis     
Mean ± standard 

deviation 
25.7 ± 7.9a 24.2 ± 8.3b 23.2 ± 9.1 21.4 ± 7.9c 19.6 ± 7.9*,a 16.7 ± 7.2*,b, 

c 

Minimum 8.5 5.3 9.3 9.3 7.3 5.8 
Maximum 48.4 40.9 42.3 37.2 39.7 44.8 
p25 22.2 17.9 14.7 14.5 14.4 12.2 
p50 (median) 26.2 22.8 21.4 21.3 18.4 15.6 
p75 30.4 29.5 32.2 28.4 24.2 19.2 
Iqr 8.2 11.7 17.5 13.9 9.9 7 
Kurtosis 3.6 2.3 2 2.1 2.6 5.2 
Skewness 0.1 0.2 0.3 0.2 0.6 1.3   

Average mean values of antero-posterior 
axis     

Mean ± standard 
deviation 

27.5 ± 8.4 30.4 ± 5.2 28.2 ± 7.3 30.8 ± 8.3 28.9 ± 9.8 30.8 ± 8 

Minimum 10.2 23 11.8 10.9 12.4 16.3 
Maximum 56.9 44.6 43.4 44 54.2 61.8 
p25 21.4 25.4 23.2 24.3 21.1 26 
p50 (median) 27.2 30.4 26.9 33.1 27.3 29.2 
p75 31.9 33.7 33.8 37 35.6 33.8 
Iqr 10.5 8.3 10.7 12.7 14.5 7.8 
Kurtosis 5.1 2.61 2.7 2.41 2.7 5.6 
Skewness 0.9 0.5 0.1 − 0.2 0.6 1.3   

Average mean values of Root Mean Square     
Mean ± S. D. 55.9 ± 17.2 58.3 ± 10.3 54.2 ± 13.8 54.6 ± 14.4 53.7 ± 18.5 54.4 ± 14 
Minimum 23.7 35 24.3 22.7 22.5 31.8 
Maximum 97.2 79.6 77.5 85.1 100.1 87.7 
p25 46 49.1 47.7 42.1 39.1 45.5 
p50 (median) 54.9 59.4 54.1 54.9 53.4 52.2 
p75 66.6 65.2 64 65.9 66.9 59.9 
Iqr 20.7 16.1 16.3 23.8 27.9 14.4 
Kurtosis 2.8 2.7 2.8 2.55 2.4 2.7 
Skewness 0.4 − 0.1 − 0.4 0.02 0.3 0.6 

t-test between sex in intra-group: *p < 0.05. 
ANOVA results boys subgroup: G1 vs. G3: ap < 0.01. 
ANOVA results girls subgroup: G1 vs. G3: bp < 0.001; G2 vs. G3: cp < 0.05. 
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trunk flexions). This phenomenon had previously been identified as a preferential strategy for the recovery of verticality in girls over 8 
years of age in monopodal balance on an unstable Surface [9]. In contrast, the smallest accelerations were detected in the AP axis in 
both sexes, indicating that the rotational movements of the center of mass and the flex and hip extension are controlled and less 
accelerated from the early stages of childhood, responding to normal adult gait patterns that have been previously studied in the 
literature [28]. 

The secondary objective was to provide the normative values of center of mass acceleration during the test over the age range 
mentioned above. The data obtained confirm that the values in the ML axis are those that undergo the greatest changes in the 
magnitude of accelerations during walking and tend to reduce over the years. Thus, for the accelerometric analysis of trunk accel-
eration in the pediatric population, it could be considered to carry out this 10-m round trip gait test and the subsequent calculation of 
the average value of the accelerations in the ML axis and the maximum values of the three axes. In this way, a specific and individ-
ualized diagnosis of the needs of each child could be obtained for the treatment of motor control during walking and improvement of 
dynamic stability. All this thanks to the early identification of alterations in trunk acceleration, an aspect that has been demonstrated 
and presented differences in the comparative analysis between populations with typical development and those with pathologies with 
balance disturbances [25]. 

The study achieves to combine the use of accelerometry and gait test, which represent a valid, reliable, minimally invasive 
methodology that can be used comfortably in a multitude of situations for the quantification of compensatory movements to maintain 
balance during gait [4,5,24]. The authors recognize that the combined use of other kinematic analysis instruments could provide even 
more reliable and valid information in this regard, which may be an added limitation of the study not to specifically analyze other 
associated gait parameters that may provide a greater amount of information. Moreover, further investigations with larger sample sizes 

Table 3 
Gait accelerometric maximum values by sex and age groups (mean ± standard deviation).   

Variable 
G1 G2 G3 

Boys (n = 42) Girls (n = 46) Boys (n = 39) Girls (n = 32) Boys (n = 60) Girls (n = 64) 

Average maximum values of vertical axis 
Mean ± standard deviation 76.2 ± 28.5 80.8 ± 24.2a,b 69.5 ± 23.1 65.4 ± 21.1a 67.5 ± 26.5 67.1 ± 19.7b 

Minimum 32 43 21 31 14 34 
Maximum 159.3 178 135.3 133.3 145.3 130.3 
p25 56.7 61 54.7 50.5 46.2 53 
p50 (median) 67.8 77 67.7 62.3 62.8 64.7 
p75 92.3 89.3 81.7 74 85.8 77.3 
Iqr 35.7 28.3 27 23.5 39.7 24.3 
Kurtosis 3.1 7 3.9 4.7 3.7 4.3 
Skewness 0.7 1.5 0.4 1 0.8 1 
Average maximum values of medio-lateral axis 
Mean ± standard deviation 66.5 ± 14.2 64.6 ± 15.2b 64.9 ± 16.3 60.6 ± 18.3 63.7 ± 16.3* 55 ± 14.4*,b 

Minimum 43 20.3 35.7 33.3 33.3 21.7 
Maximum 115.7 106 101.3 99.7 113.7 89.3 
p25 58 55.3 51 46.8 52.2 46 
p50 (median) 64.5 61.3 65 57.2 62.5 54.2 
p75 75.7 76.7 75.7 73.3 75.7 62.2 
Iqr 17.7 21.3 24.7 26.5 23.5 16.2 
Kurtosis 4.9 4.1 2.4 2.3 3.1 2.9 
Skewness 0.9 0.2 0.2 0.5 0.3 0.2 
Average maximum values of antero-posterior axis 
Mean ± standard deviation 57.5 ± 17.6 61.3 ± 13.4 60.4 ± 21.8 58.3 ± 16.6 56 ± 22.4 54.9 ± 14 
Minimum 26 35 24.7 56.5 27 34.7 
Maximum 106.3 92 146.3 166.5 159 113 
p25 47 54.7 43.7 42.8 42.8 45.7 
p50 (median) 53.8 58.5 58 61.7 52 52.5 
p75 68.7 66.3 72 72.5 65.8 60.7 
Iqr 21.7 11.7 28.3 29.7 23 15 
Kurtosis 3.5 2.7 7.3 2.2 8.9 6.5 
Skewness 0.8 0.4 1.5 − 0.1 1.9 1.5 
Average maximum values of Root Mean Square 
Mean ± standard deviation 118.2 ± 29.6 121.5 ± 25.9b 114.3 ± 29.7 108.2 ± 26.1 110.5 ± 31.7 104.1 ± 21.9b 

Minimum 64.2 60.7 60.7 56.5 61.6 68.2 
Maximum 197 212.4 208.7 166.5 234 176 
p25 95.2 100.9 98 88.1 90 87.8 
p50 (median) 114.9 118.4 110.4 106 105.4 100.5 
p75 138.8 136 130.2 130.2 132.5 113.8 
Iqr 43.6 35.1 32.2 42.1 42.5 26 
Kurtosis 2.8 5 4.1 2.3 5.4 3.6 
Skewness 0.5 0.8 0.6 0.1 1.1 0.9 

t-test between sex in intra-group: *p < 0.001. 
ANOVA results girls subgroup: G1 vs. G2: ap < 0.01; G1 vs. G3: bp < 0.01. 
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and with specific subgroups of children with developmental impairments (such as cerebral palsy, visual and/or vestibular system 
impairments …) should be carried out in order to define more fully and with greater generalizability the trunk acceleration patterns 
detected. The analysis of gait with accelerometry in a double-task situation or on different surfaces, stable or unstable, is recommended 
as a line of future research. At the same time, the main strength of this research is that, in addition to specifying in detail the capacity of 
the postural control system of children during walking, it has made it possible to describe some key factors for the early identification 
of alterations in the development of normal walking, therapeutic intervention and the prevention of falls in the school population. 

5. Conclusions 

The gait test analyzed revealed the preferred motor strategies of boys and girls: both develop mainly control and adjustment 
movements in the frontal plane (hence the high magnitudes recorded there). Flexion-extension movements are the most reduced over 
the six years of age analyzed, particularly in girls. Conversely, rotational movements are the most constant in speed in both sexes and 
all age subgroups. 

Therefore, interventions for the prevention and treatment of gait disturbances should include activities that preferably involve, 
encourage and train lateral flexion movements of the body segment of the center of mass (dorsal-lumbar and pelvic area). In addition, 
the percentiles provided will allow the design of interventions specific to the demands and needs of each child. 
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Table 4 
Models of logistic regression for age group, adjust by Body Mass Index.   

OR SE P > |z| 95% CI 

Mean value in vertical axis 1.001 0.008 0.9 0.985–1.017 
Body Mass Index 1.1** 0.04 0.01 1.022–1.18 
Constant 0.96 0.816  − 0.644–2.557 
Mean value in medio-lateral axis 0.92*** 0.013 0.0001 0.895–0.947 
Body Mass Index 1.12** 0.041 0.003 1.039–1.202 
Constant − 0.62 0.723  − 2.037–0.796 
Mean value in antero-posterior axis 1.01 0.014 0.3 0.985–1.04 
Body Mass Index 1.1** 0.039 0.009 1.024–1.178 
Constant 1.28 0.790  − 0.267–2.831 
Mean value in Root Mean Square 0.99 0.007 0.3 0.978–1.007 
Body Mass Index 1.09** 0.039 0.01 1.017–1.172 
Constant 0.38 0.836  − 1.258–2.019 
Maximum value in vertical axis 0.99** 0.005 0.006 0.978–0.996 
Body Mass Index 1.08* 0.039 0.03 1.005–1.159 
Constant − 0.34 0.805  − 1.922–1.233 
Maximum value in medio-lateral axis 0.98*** 0.007 0.001 0.964–0.991 
Body Mass Index 1.12** 0.041 0.002 1.042–1.204 
Constant − 0.18 0.739  − 1.631–1.267 
Maximum value in antero-posterior axis 0.99** 0.006 0.008 0.977–1.001 
Body Mass Index 1.1** 0.04 0.009 1.024–1.179 
Constant 0.29 0.749  − 1.179–1.757 
Maximum value in Root Mean Square 0.99** 0.004 0.002 0.979–0.995 
Body Mass Index 1.09** 0.04 0.01 1.0199–1.175 
Constant − 0.59 0.82  − 2.194–1.022 

OR: odds ratio; SE: standard error; 95% CI: 95% confidence interval. 
*p < 0.05; **p < 0.01; ***p < 0.001. 
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