
Geriatr Gerontol Aging. 20XX;XX(X):422-429422

ORIGINAL ARTICLE

1Universidade de São Paulo – São Paulo (SP), Brazil.
2Universidade de Pernambuco – Recife (PE), Brazil.
*Corresponding author: Escola Superior de Educação Física, Universidade de Pernambuco, Rua Arnóbio Marques, 310, Santo Amaro – 
CEP 50100-130 – Recife (PE), Brazil. E-mail: maria.cattuzzo@upe.br

Conflict of interests: nothing to declare. Funding: International Mentoring Foundation for the Advancement of Higher Education (IMFAHE) 
(AGR); São Paulo Research Foundation (FAPESP) Grant 2021/03385-7; Foundation for the Improvement of Higher Education Personnel 
(CAPES) – Funding Code 001; CAPES/UPE funding number 88887.633885/2021-00 and CAPES/UPE funding number 88882.435727/2019-01.
Received: 03/13/2022. Accepted: 07/18/2022.

Supine-to-stand task performance and 
anthropometric characteristics in children 

and adolescents
Martín Dario Villanueva Alonso1 , Maria Teresa Cattuzzo2* , Guilherme dos Santos1 , 

Anderson Henry Pereira Feitoza2 , Paulo Cesar Wauthier2 ,  
Alessandro Hervaldo Nicolai Ré1

A
B

S
T

R
A

C
T

The performance of getting up from the floor from a supine position (Supine-to-Stand task, STS) can be considered a milestone in 

motor development and a potential indicator of motor competence in global terms. However, the knowledge about the performance 

of STS task and anthropometric characteristics is limited. This study examined the relationship between STS task performance and 

anthropometry in youth and the differences between the sexes, range age and nationality. Participants (n= 397; 45% girls) from Spain 

and Brazil (M= 9.13 years; SD= 3.79) had the following variables measured: timed STS task, mass, height, chronological age, hip, 

and waist circumference; Body Mass Index (BMI), Waist/Hip Ratio (WHR), Waist/Height Ratio (WHtR) were calculated. The analysis 

included ANOVA, Pearson’s correlation test and Stepwise multiple regression analysis in four age groups. Age was the variable 

that obtained statistically significant associations with timed STS task in the youngest age group; the BMI in the children group 

corresponded to the second childhood phase, and the WHR and the WHtR in the oldest age group. The timed STS task decreased 

as age groups were increasingly older, confirming that timed STS is strongly associated with growth and maturation processes; 

there were little differences between sexes or nationalities.

KEYWORDS: psychomotor performance; development; body mass index; childhood; adolescence.

https://doi.org/10.6063/motricidade.26680

INTRODUCTION
The term motor competence (MC) describes goal-di-

rected movements that involve control and coordination of 
the human body (Robinson et al., 2015; Stodden et al., 2008; 
Utesch & Bardid, 2019). The role of MC in the development 
of health-related physical fitness (AFRS) (Cattuzzo et al., 
2016; Utesch et al., 2019), obesity prevention (D’Hondt et al., 
2009), and as a predictor of continuing PA practice in adult-
hood (Lloyd et al., 2014) has been emphasized in the last years. 
On the other hand, a low MC, characterized by the inability 
to perform motor skills at an age-appropriate level (Ré et al., 
2018a; 2020), adversely affects the human life cycle. World 
health agencies and researchers have published alarming results 

regarding obesity and physical inactivity in children and ado-
lescents, highlighting the global increase in both (Guthold 
et al., 2020; WHO, 2022). Thus, the development of MC 
can be essential in promoting an active and healthy lifestyle 
in children and adolescents (Lubans et al., 2010).

Several assessments are available to measure children’s 
MC (Cools et al., 2009; Robinson et al., 2015). Such tests 
have been developed for young children, preventing the 
assessment of MC in later life stages since it affects the tests’ 
ability to differentiate the increasing levels of MC, the well-
known ceiling effect (Robinson et al., 2015; Stodden et al., 
2008). Measures based on motor tasks, such as the task of 
getting an upright position from the supine position on the 
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floor (Supine-to-Stand Task, STS), getting up from a chair, 
and walking for three meters, among others, are based on 
motor tasks that explain functional capacity and have been 
used in populations during ageing, as well as in subjects with 
motor disabilities (Volpato et al., 2011). These functional 
measures of MC, in essence, measure gross coordination and 
global control over the body and can be defined as an ability 
to coordinate and control the centre of mass and extremities 
in a gravity-based environment to achieve a task goal effec-
tively and objectively (Robinson et al., 2015). Furthermore, 
these assessments indicate specific developmental milestones 
through ageing; because they are, by nature, tasks that undergo 
adjustments throughout life (Nesbitt et al., 2017).

Among the assessments of functional capacity, the STS 
task offers both product-oriented measures, i.e., quantitative 
(e.g., the time it takes a child to get up and touch the wall) 
and process-oriented measures, i.e., qualitative (e.g., move-
ment pattern to get up), both indicators of human MC. In 
particular, the timed STS task (product-oriented measure) 
could be used as an efficient test for functional MC exam-
ination since it is simple, fast, and affordable. In fact, a sys-
tematic literature review examined studies about the STS 
task performed by subjects in all life phases; it was concluded 
that the timed STS task would be a universal lifespan test for 
functional motor competence and musculoskeletal fitness for 
clinical or research aims (Cattuzzo et al., 2020). 

The present study is focused on the STS test performed 
by youth (children and adolescents), and, historically, the 
first studies on this subject were engaged in describing the 
STS task’s sequence of movements in early and later child-
hood (Marsala & VanSant, 1998). Subsequently, such knowl-
edge was extended to not typical development populations 
(Mewasingh et al., 2002; Mewasingh et al., 2004). After that, 
the STS performance started to be related to health mea-
surements through product-oriented measurement (time) 
(Beenakker et al., 2005) or both measurement types (Duncan 
et al., 2017; Hsue et al., 2014a; Hsue et al., 2014b; Nesbitt 
et al., 2017; Nesbitt et al., 2018; Ng et al., 2013). However, 
considering the later phases of youth, only one study has 
investigated STS performance and health measurements in 
children and adolescents (Tadiotto et al., 2021). 

Especially when it comes to investigating anthropomet-
ric measures and youth performance on the timed STS task, 
the results of Duncan et al. (2017) and Ng et al. (2013) sug-
gested that time on the STS task follows a developmental 
course according to chronological age: the older the children, 
the better their results (less time in performing the task), 
regardless of other anthropometric measures. However, the 
study by Tadiotto et al. (2021) with adolescents added one 

more point to the study of this functional task: excess body 
adiposity was negatively related to the performance of the 
timed STS task.

So, considering that the STS task can be considered a 
milestone in motor development and a potential indicator 
of motor competence in global terms and that the knowl-
edge of the relationship between the performance of STS 
task and anthropometric characteristics is, however, limited, 
this study aimed to verify the relationships between perfor-
mance on timed STS task and the anthropometric charac-
teristics of children and adolescents; and examine differences 
between the sexes, age groups, and nationality of these chil-
dren and adolescents.

METHODS
As described in Table 1, two convenience samples of healthy 

children and adolescents of two nationalities (Brazilian-
Spanish), between 3 and 17 years of age (M= 9.13, SD= 
3.79), were recruited to participate in this study. The Brazilian 
participants (n= 130) came from a public elementary school 
and a community program oriented to the practice of PA for 
young people, both located in a community of low socio-eco-
nomic status on the east side of the city of São Paulo. The 
Spanish sample (n= 289) came from a private kindergarten 
and three sports clubs (Club Amigos del Baloncesto, Club 
Tenis Mercantil, and Club Triatlón), where access to activ-
ities is paid; these institutions belong to the provincial city 
of Pontevedra.

Subjects included met the following criteria: a) aged 
between 3 and 17 years; b) be a volunteer to participate in 
the research; c) have the Free and Informed Consent Term 
(TCLE) signed by the parents or guardians d) have no 
diagnosis of physical or mental health problems. The Ethics 
Committee approved the study of the School of Sciences, 
Arts and Humanities of the University of São Paulo with 
the code CAAE: 92599518.1.0000.5390.

Table 1. Participants in the sample by nationality, sex, and 
age group of the Brazilian and Spanish youth (2021). 

Age range 
(years) Boys BRA Girls BRA Boys ESP Girls ESP

3 to 4.99 18 18 15 12

5 to 6.99 29 39 10 7

7 to 8.99 0 0 31 27

9 to 10.99 0 0 34 28

11 to 17 13 16 78 52

Total 60 70 175 114

Motricidade, 2022, vol. 18, n. 3, pp. 422-429



Supine-to-stand performance in children

Geriatr Gerontol Aging. 20XX;XX(X):422-429424

Design and procedures
The study design was cross-sectional and descriptive. 

The participating institutions were selected by convenience, 
depending on the existing possibilities to carry out the data 
collection, which was carried out between February 2017 and 
June 2018. The product of STS (time in seconds) was mea-
sured, and the anthropometric variables measured were age 
(years), body weight, height, and waist and hip circumference. 
These data were calculated: the Waist-Hip Ratio (WHR), 
the Waist-Height Ratio (WHtR), and the Body Mass Index. 
Data collection began with anthropometric measurements, 
and then the STS test was performed. 

Anthropometric measurements
Anthropometric data were collected following a standard 

protocol (Norton, 2018). Height and body mass measure-
ments were used to calculate the Body Mass Index (BMI). 
The child’s height was measured using a tape measure 
(Cescorf 2m, São Paulo, Brazil) supported on the wall at 90º 
from the floor, with an accuracy of 0.1 cm. For measuring 
body mass, a precision scale with a capacity of 100 kg and 
a sensitivity of 0.1 kg was used (EB2000, Esselton, China). 
The waist circumference was taken between the last rib and 
the iliac crest, while the hip circumference was obtained by 
calculating the maximum circumference in the area of the 
joint formed between the iliac crest and the femur. Both cir-
cumferences were taken in a standing position, with arms 
crossed at chest level. Waist and hip circumferences were 
measured in the standing position with the same tape mea-
sure (CESCORF 2m, São Paulo, Brazil), with an accuracy of 
0.1 cm. From the measurements of waist and hip circumfer-
ence, the waist-hip ratio (WHR) [waist circumference (cm) 
/ hip circumference (cm)] was calculated, and the measure-
ments of waist circumference and height were used for the 
calculation of the waist-to-height ratio (WHtR) [waist cir-
cumference (cm) / height (cm)].

All anthropometric measurements were performed by the 
first author of the research, who is certified by the International 
Society for Advancement in Kinanthropometry level II.

Motor competence measure
The STS task was used as an indicator of the MC (Cattuzzo 

et al., 2020; Nesbitt et al., 2018). The test starts from a supine 
position. The feet were aligned with the rest of the body at 
0.5 meters from the wall. Participants were filmed with a 
camera positioned under a tripod at 45º from the right side. 
Children were individually tested by instructing them based 
on an oral explanation of the task and a single demonstra-
tion of the task by the author. Five attempts were made per 

participant, with only the shortest time computed. (Nesbitt 
et al., 2017; Nesbitt et al., 2018).

After the “go” command, the children should get off the 
floor and touch a marked point on the wall, located approx-
imately at the participants’ shoulder height (Cattuzzo et al., 
2020; Nesbitt et al., 2017). In line with Nesbitt (Nesbitt et al., 
2017), individuals were encouraged to complete the task as 
quickly as possible. The participants themselves selected the 
time between trials to minimize fatigue. The total time (sec-
onds) was calculated from the frame where the first movement 
took place to the frame where the individual was touching the 
wall (hands/fingers touching the wall), using the video ana-
lyzer software Dartfish-7 (Dartfish USA, Alpharetta, GA).

Statistical analysis
The assumptions of normal data distribution and equality 

of variance were confirmed using the Kolmogorov-Smirnov 
and Levene tests, respectively (Hair et al., 1998). Descriptive 
tables were constructed with the mean values of performance 
on the STS task with age and anthropometric characteris-
tics, based on two-way analysis of variance (ANOVA) (age 
group and sex) to verify the possible differences between 
groups. To verify the differences between nationalities, the 
one-way ANOVA test was used. Correlations between 
measured variables were tested using Pearson’s correlation 
test. The strength of the correlation coefficient was based 
on Vincent (2005): values up to 0.5 = low; between 0.5 and 
0.7 = moderate, and above 0.7 = high. Stepwise multiple 
regression analysis to verify the set of anthropometric vari-
ables that predict the time in the STS task by sex and range 
age group; the time on the STS task as a dependent variable 
and range age, BMI, ICQ, and WHtR as independent vari-
ables. When necessary, Bonferroni’s test was used to locate 
statistically significant differences. Statistical analyzes used 
SPSS v20.0 software (SPSS Inc., IBM, USA), and the sig-
nificance level was set at 5%.

RESULTS

Timed STS task, age group, and sex
The mean and standard deviation of the timed STS task 

and the anthropometric characteristics of the sample are in 
Table 2. In general, there was a significant decrease in the 
timed STS task as age groups got older. Boys showed bet-
ter performance than girls up to the age group of nine to 
11 years; girls matched the STS performance of boys in the 
age group of the oldest participants (11 to 17 years); this 
group is represented only by Spanish participants. However, 

Motricidade, 2022, vol. 18, n. 3, pp. 422-429



MDV Alonso, MT Cattuzzo, G Santos, AHP Feitoza, PC Wauthier, AHN Ré

Geriatr Gerontol Aging. 20XX;XX(X):422-429 425

there were no significant differences in the performance of 
the timed STS task between sexes in any age group studied.

Anthropometric variables, age 
group, and sex

Regarding the anthropometric variables, it is notewor-
thy that both boys and girls exhibited a persistent increase 
in BMI, while the other anthropometric variables, such as 
WHR and WHtR, decreased significantly in the older age 
groups. It is worth mentioning that from seven to 11 years 
of age, the data obtained belonged only to Spanish partici-
pants, observing the statistically significant differences in the 
WHtR from nine to 11 years of age; in the older age group, 

with both nationalities represented again, the differences in 
terms of sex in the WHtR increased.

Timed STS task, anthropometric 
variables, and nationality

The main results of the timed STS task and the anthropo-
metric characteristics between Brazilians and Spaniards were 
represented by the significant decrease in the timed STS task 
in both nationalities as age groups got older. Descriptively, 
Spanish participants performed better on the timed STS than 
Brazilians in all age groups, except for seven to 11-year-olds, 
where the Brazilian sample was not represented. Despite this, 
there were no significant differences in STS time performance 

Table 2. Mean (M) and standard deviation (SD) for timed STS task and anthropometric characteristics according to sex and 
age group of the Brazilian and Spanish youth (2021).

Age range
Boys BRA Boys ESP Girls BRA Gils ESP

M± SD M± SD M± SD M± SD

3 to 4.99 yrs 

Time STS (s) 2.42± 0.08be 2.29± 0.89bcde 2.76± 0.63be 2.07± 0.25bcde#

BMI (Kg/cm2) 16.64± 0.66e 15.87± 1.46cde 16.17± 1.31e 15.87± 0.72ce

WHR (cm) 0.89± 0.04e 0.89± 0.05cde 0.89± 0.03be 0.92± 0.04de

WHtR (cm) 0.49± 0.03be 0.48± 0.03e 0.50± 0.03be 0.49± 0.03

5 to 6.99 yrs

Time STS (s) 1.89± 0.06a 1.73± 0.28a 2.01± 0.29a 1.87± 0.11ad#

BMI (Kg/cm2) 16.20± 0.52e 16.34± 1.18d 15.77± 2.10e 16.98± 0.89de

WHR (cm) 0.87± 0.05e 0.87± 0.04de 0.85± 0.05ae 0.87± 0.05de

WHtR (cm) 0.47± 0.04ae 0.47± 0.02e 0.46± 0.03ae 0.46± 0.04

7 to 8.99 yrs

Time STS (s) 1.73± 0.32a 1.65± 0.06a

BMI (Kg/cm2) 16.78± 4.18a 18.69± 4.18a

WHR (cm) 0.86± 0.04a 0.84± 0.04de

WHtR (cm) 0.48± 0.05e 0.47± 0.04e

9 to 10.99 yrs

Time STS (s) 1.75± 0.27a 1.76± 0.06a

BMI (Kg/cm2) 19.04± 2.68a 18.73± 2.76e

WHR (cm) 0.83± 0.05ab 0.80± 0.05abc

WHtR (cm) 0.44± 0.04a 0.44± 0.04

11 a 17 yrs

Time STS (s) 1.72± 0.78a 1.62± 0.18a 1.78± 0.20a 1.62± 0.04a#

BMI (Kg/cm2) 19.43± 3.38ab 20.17± 3.06ab 18.29± 2.36ab 20.97± 3.03abd#

WHR (cm) 0.81± 0.02ab 0.82± 0.05ab 0.76± 0.04ab 0.78± 0.05abc

WHtR (cm) 0.43± 0.04ab 0.44± 0.04abc 0.41± 0.03ab 0.44± 0.04#

*(p< 0.05); **(p< 0.01); M: average; SD: standard deviation; Time STS: Time to get up from a supine position; BMI: Body Mass Index; WHR: 
Waist Ratio Hip; WHtR: Waist to Height Ratio; aSignificant differences between the age group of 3 to 5 years; p< 0.05; bSignificant differences 
between the age group of 5 to 7 years; p< 0.05; cSignificant differences between the age group of 7 to 9 years old only for Spaniards; p< 0.05; 
dSignificant differences between the age group from 9 to 11 years old only for Spaniards; p< 0.05; and Significant differences between the 
age group of 11 to 17 years; p< 0.05; #Significant differences between sex; p< 0.05.
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between nationalities in the age groups studied. Regarding 
anthropometric characteristics, BMI increased significantly 
in older age groups, although there were no significant dif-
ferences between male nationalities. WHR and WHtR 
decreased significantly in the older age groups, noting no 
significant differences in any studied groups.

The main results of the timed STS task and anthropo-
metric characteristics among Brazilian and Spanish chil-
dren and adolescents were represented by the significant 
decrease in time on the STS task in both nationalities as 
the age groups got older. Spanish girls significantly per-
formed better in the timed STS task than Brazilian girls 
in all age groups, except for seven to 11 years of age, where 
there was no representation of the Brazilian sample. As with 
the male anthropometric characteristics, BMI increased 
significantly as age groups became older, and WHR and 
WHtR decreased with increasing age (advanced age groups) 
in both nationalities. There were significant differences in 
BMI and WHtR between both nationalities from 11 to 17 
years of age in females.

Correlations between timed STS task 
and anthropometric characteristics

As shown in Table 3, Pearson’s coefficients indicate that 
the timed STS task is related to anthropometric variables in 
this sample of children and adolescents. Age was the variable 
that obtained inversely significant correlations with timed 
STS time in boys (r= –0.41; p< 0.05) and girls (r= –0.31; p< 
0.05) aged 3 to 5 years. BMI was significant in girls aged 5 
to 7 (r= 0.33; p< 0.05) and aged 9 to 11 years (r= 0.45; p< 
0.05), and WHR and WHtR related significantly with the 
timed STS task in boys (r= 0.21; p< 0.05) and girls (r= 0.32; 
p< 0.01) of the oldest age group in this sample.

The regressions in Table 4 presented the contribution of age, 
BMI, WHR, and WHtR, together and individually, with the 
timed STS task in children and adolescents. Taken together, 
having timed STS as a dependent variable and the others as 
independent, they contributed significantly to the explanation 
of the variability in the time of the STS task in the older partic-
ipants of this sample of both sexes. Specifically, age and selected 
anthropometric characteristics accounted for 13.7% of STS 
task time variability in boys and 25.2% in girls aged 11 to 17. 

Individually, age was the variable that had the most remark-
able contribution to the timed STS task in boys aged three 
to 11 years. WHtR was a statistically significant variable that 
predicted the timed STS task from five to seven years of age. 
Among the older participants in this sample, age was the only 
independent variable that proved to be a statistically significant 
predictor of the timed STS task, these being found in girls. It 
should be noted that BMI was excluded from the analysis due 
to collinearity problems and because the WHtR had a higher 
common variance with the timed STS task.

DISCUSSION
The first purpose of this research was to verify the rela-

tionship between the performance in getting up from the 
floor from a supine position and the anthropometric char-
acteristics, according to sex and age group, in children and 
adolescents of two different nationalities (Brazilians and 
Spaniards). In general, data analysis revealed significance 
between age group and anthropometric variables of chil-
dren and adolescents, excluding the age group from seven 
to 11 years old, in which there were only Spanish children.

The results provided evidence of positive relationships 
between timed STS task and BMI, WHR and WHtR, and 

Table 3. Pearson’s coefficient for timed STS and anthropometric characteristics by sex and age group of the Brazilian and 
Spanish youth (2021).

Age range (yrs) Dependent variable Age BMI WHR WtHR

3 to 4.99 
Timed STS Boys –0.41*  0.00  0.17  0.12

Timed STS Girls –0.31*  0.00 –0.02  0.14

5 to 6.99 
Timed STS Boys  0.02  0.29 –0.04  0.24

Timed STS Girls –0.00  0.33* –0.11  0.09

7 to 8.99 
Timed STS Boys  0.05  0.04  0.01  0.17

Timed STS Girls  0.40 –0.28 –0.47 –0.37

9 to 10.99 
Timed STS Boys  0.21 –0.05  0.06 –0.05

Timed STS Girls –0.17  0.45* –0.08  0.26

11 to 17 
Timed STS Boys –0.08  0.18  0.21*  0.10

Timed STS Girls  0.25*  0.20  0.20  0.32**

*p< 0.05; **p< 0.01; BMI: Body Mass Index; Timed STS: Time to get up from a supine position; WHR: Waist Ratio Hip; WHtR: Waist to Height 
Ratio.
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participants’ lifetime, except for the negative associations 
found between anthropometric characteristics and timed 
STS task in the 7- 9 years-old age group in females. Age 
had statistically significant correlations with time on the STS 
task (r= –0.41; p< 0.05) in the younger age group. Ng et al. 
(2013) found similar results in three to 8-year-old children, 
allowing them to create charts showing normal age-related 
values. So, our results support that the STS task appears to 
be a valuable tool for tracking MC for clinical or research 
purposes (Cattuzzo et al., 2020; Ng et al., 2013).

The present study results showed that BMI was not asso-
ciated with the youngest children’s performance in our sam-
ple of both sexes. On the other hand, the lack of interaction 
between time performance on the STS task and BMI, both 
in boys and girls, complements the results of another study, 
where BMI had a low correlation (r= 0.15; p< 0.05) with 
American, early childhood children (Nesbitt et al., 2017). 
Additionally, the stepwise regression coefficients showed 
that age proved to be the statistically predictive variable of 
time in the STS task, decreasing the variability of time in 
the STS by 0.45 seconds in boys of the younger age group.

Correlations showed that BMI proved to be a statistically 
significant variable and positive direction with the performance 
of the STS task in boys in the age group corresponding to sec-
ond childhood. Such a result can be explained by the increase 
in body mass expected by linear growth in the middle years 
of childhood (from six to 11 years of age) (Rogol et al., 2002). 
Negative associations were found in the nine-11 age group 
between time on the STS task, BMI, WHR, and WHtR in 
girls. A recent study’s results (Tadiotto et al., 2021) showed cor-
relations moderate and direct between BMI with timed STS 
and inverse with STS-MC (p< 0.01) in 10- and 16-years old 
children; they concluded that excess fat and low physical fit-
ness inhibit STS-test performance. In tasks where all or most 
of the body mass is projected, the negative relationship between 
BMI and MC could be partially explained by the increase in fat 
mass, which can be detrimental to the performance of the CM 
(Lopes et al., 2012). Similarly, previous study results showed 
that girls have a higher body fat percentage than boys during 
childhood (Arfai et al., 2002). Thus, we hypothesized that this 
body fat mass could be related to a longer time in the STS task 
and prevent girls from performing better in the general MC.

Continuing with the analysis of the relationship between 
anthropometric characteristics and time on the STS task, 
WHR and WHtR were confirmed to be statistically sig-
nificant indicators with timed STS task in the age group of 
the oldest participants in our sample, which included adoles-
cents. Such a result may be because adolescents increase both 
size and body composition (Ré, 2011). Previous studies have 

highlighted that one of the main phenomena of puberty is 
the height growth peak, a visible result of biological matura-
tion that also causes improvement in metabolic and muscle 
functions (Thomas & French, 1985). In this way, the physi-
cal changes represented in body composition could explain 
the improved performance on the STS task. It is well known 
that boys become bigger in general, highlighting the widen-
ing of the shoulders, the legs becoming longer in relation to 
the chest, and the forearms becoming longer in relation to 
the arms and height. While in girls, the increase in body fat 
percentage stands out (specifically, in the breasts and hips).

Coinciding with some previous results (Cattuzzo et al., 
2016; Nesbitt et al., 2018) where the connection between 
MC and fitness level from childhood to adolescence was 
demonstrated, timed STS task and the anthropometric char-
acteristics of the sample were also shown to increase associa-
tions consistently in increasingly older age groups (Table 3). 

The second purpose of this study was to examine the differ-
ences in STS task time and anthropometric characteristics between 
the sexes and age groups of the sample of children and adoles-
cents. Time on the STS task was significantly shorter in older age 
groups, and there were no significant differences between sexes in 
the time of the STS task in children and adolescents. However, 
the stratification of the samples by nationality showed significant 
differences between the sexes, being found only in girls from Spain.

Regarding the significant decrease in time in the STS task, 
previous studies have described how the different age groups 
investigated in the present study are strongly associated with the 
growth and maturation processes; and it is possible to affirm that 
childhood is a period represented by rapid neurological devel-
opment and greater neural plasticity (Ré, 2011). Nesbitt et al. 
(2017) were the first to validate STS task timing and develop-
mental sequences, suggesting that the effective control of the 
centre of mass is essential for getting up faster. In this sense, 
the present study expanded the findings of this previous study 
(Nesbitt et al., 2017) according to sex. Our results offered per-
formance (time) on the STS task (cf., Table 1) in Spanish and 
Brazilian children aged three to 17. In general, the mean times 
obtained in the STS task of this study coincide with the mean 
times found in other studies (Nesbitt et al., 2017; Ng et al., 
2013) in populations represented by different nationalities — 
e.g., American and English children - and Brazilian (Cattuzzo 
et al., 2019), such as those in the present study.

Understanding the assessment of the STS task as a test 
that combines flexibility, locomotion, and balance (Duncan 
et al., 2017) and that many previous studies have observed 
superior performance in males compared to females in tests 
of strength (Bäckman & Henriksson, 1988), speed (Thomas 
& French, 1985) and coordination (Levy & Hobbes, 1979), 
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it would be expected in the present investigation, boys to 
perform better on the STS task; this fact did not occur in 
any age group. In this sense, our results are compatible in not 
having found statistically significant differences in psycho-
motor performance between boys and girls during childhood 
and adolescence (Thomas & French, 1985). Another way of 
interpreting the results could be that the differences in mass 
gain and maturation of muscle functions during puberty 
between boys and girls might not be sufficient to provide 
these significant differences between the sexes in this task.

Considering that socio-economic factors particular to a 
region/country can impact the level of physical activity and 
MC (Fu & Burns, 2018) and that in economically devel-
oped places, this impact is likely to be lower than in places of 
greater social vulnerability, especially in large urban centres 
such as the city of São Paulo (Ré et al., 2018b), may explain 
the statistically significant difference between the times in 
the STS task of Spanish girls compared to Brazilian girls. 
Understanding the different contexts of the samples compared 
in this study and the need to develop valid assessments in 
samples from different countries (Robinson et al., 2015), the 
timed STS task could be a valid instrument to fulfil this need.

To our knowledge, this is the first research that studies the 
relationships between STS task performance and the anthro-
pometric characteristics of children and adolescents aged three 
to 17 and how these anthropometric characteristics affect 
STS task time in increasing age groups. As limitations of this 
study, we can note that it did not include the measurement 
of skinfolds to observe the interaction of the time of the STS 
task with these body composition variables, anthropometric 
characteristics strongly associated with growth and develop-
ment (Thomas & French, 1985). Also, we did not research 
the socio-economic context of the participants in this study. 
However, if any of these factors had induced advantages, it is 
worth thinking that a global effect on the assessed motor per-
formance could be found. Some caution must be taken with 
our results since the design is cross-sectional, preventing any 
conclusion relative to lifespan change. Further studies could 
examine the relationship between biological age and physical 
activity practice with STS task performance.

CONCLUSIONS
In the investigated sample, we conclude that there were 

consistently associations between the STS task and the anthro-
pometric variables from three to 17 years of age. Specifically, 
our results verified that age was the variable that obtained 
statistically significant associations with timed STS task in 
the children of the youngest age group in the sample, which 

corresponds to the preschool phase, as well as the BMI in 
children corresponding to the second childhood phase and, 
the WHR and the WHtR variables, in the oldest age group 
of the sample, corresponding to the adolescence phase.

The first interactions between timed STS task and anthro-
pometric variables occur from 3 to 5 years of age. Thus, the 
present investigation extends previous findings (Nesbitt et al., 
2017), where no association was found between BMI and 
STS task time, in both sexes, in early childhood children.

Regarding the decrease in time on the STS task as age 
groups are increasingly older, they confirm that time on the 
STS task is strongly associated with growth and maturation 
processes; there were little differences between sexes.

Finally, comparing the times of the STS task between 
nationalities and considering the specific socio-cultural and 
socio-economic factors, we observed similar times for males 
but statistically significant differences for females.
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