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Abstract

Introduction: Electronic devices have been used by 
increasingly younger people, leading researchers to investigate 
the impact of these technologies on the health of developing 
children.

Objective: To investigate the impact of smartphone use on the 
postural control of Brazilian children 6 to 9 years old.

Methods: This cross-sectional study was conducted with 
278 children from public schools in Goiânia (Goiás, Brazil). 
The children were assessed in an orthostatic posture with the 
computerized baropodometry system in three conditions: eyes 
open, eyes closed, and using a free smartphone application.

Results: The children were 8.36 years old on average, 82% of 
them were well-nourished, and had a daily mean screen time of 
2 hours. The postural control analyses revealed that the children 
made greater postural adjustments with their eyes closed than 
with them open. When using the smartphone application, the 
postural adjustments were similar to those with eyes closed. 
In the stabilometry, the postural displacements made by the 
children behaved similarly to the static assessment only in total 
feet surface area. 

Conclusion: Smartphone use and absence of visual stimulus 
in the orthostatic position caused postural instability in children 
6 to 9 years old. These findings can contribute to understanding 
the impact of technologies on children’s development of balance 
in daily tasks.

Keywords: child development, balance, postural control, 
screen time.
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Technological advancements are among the most 
striking phenomena of present-day society. They have 
triggered the expansion of the mobile phone network, and 
thus smartphones have become widely used by adults, 
adolescents, and children1. Children have been starting to use 
this device increasingly earlier, either because the technology 
is fascinating, or for the social status it represents2.

Children and adolescents are more and more 
immersed in and connected to the virtual world of 
information and communication technology. The use 
of mobile devices such as smartphones and tablets with 
access to social media has impacted their family and school 
relationships. Data from research conducted by the Internet 
Management Committee in Brazil reveal that Internet 
access via these devices has had a significant increase. It 
is estimated that 86% of children and adolescents aged 9 
to 17 years access the Internet via smartphones, and the 
results show that this proportion has been increasing over 
the years3. In Brazil, the indicators and statistics point out 
that 34% of young people and adolescents have learned 
skills with their online activity that they had not learned 
at school4. 

Postural control is an important parameter to 
maintain posture and carry out functional activities from 
childhood to adulthood. Hence, assessing it in early 
childhood is greatly important as it is an essential indicator 
of the child’s proper motor development. Postural control 
is also associated with the maturation of the central nervous 
system and requires the integration of visual, vestibular, 
and proprioceptive information. Moreover, it demands 
postural strategies to maintain body balance, including 
the use of strength to control the position of the body and 
cognitive skills such as attention and motivation5 which 
can positively or negatively influence the development 
due to the early use of technology6. 

During childhood, which is an important period 
to the child’s development, the performance in static 
and dynamic balance is an essential element in postural 
control assessment. In this phase, the children’s balance 
control is less developed than the adults since the postural 
stability is gradually refined as they grow up in a typical 
development7.

 INTRODUCTION
Various factors contribute to attentional 

performance at school when children carry out cognitive 
and motor tasks. The influence of daily dual tasks 
performed by the children when using the smartphone 
may be a risk factor for both poor posture and balance 
instability when carrying out daily skills, especially in 
standing posture8. Thus, it is important to assess these 
aspects when preventing health problems in children.

The American Academy of Pediatrics points out the 
multifactorial effects of using media and emphasizes the 
strong association between media content and children’s 
behavior9. In Brazil, the Brazilian Society of Pediatrics 
recommends limiting the maximum daily screen time 
to 2 hours for children 6 to 10 years old and 3 hours for 
adolescents 11 to 18 years old10.

Although electronic devices are present in the daily 
life of Brazilian children, the effects of their use on aspects 
of the young children’s motor development (such as 
balance and postural control) have not been fully clarified 
yet. Hence, the objective of this study was to investigate 
the impact of smartphone use on the static postural control 
of children 6 to 9 years old.

 METHODS
This cross-sectional study was conducted in three 

full-time public schools in Goiânia, Goiás, Brazil. The 
sample size was calculated with GPower 3.1.2 software, 
considering the 4% minimum effect size, 95% test power, 
and 5% significance index. The sample number resulted in 
272 participating children.

A total of 700 invitations were handed out 
to participate in the research, of which 278 children 
authorized by their parents agreed to participate. The 
sample comprised typical children of both sexes, recruited 
according to the age range of 6 to 9 years. Children with 
congenital anomalies, a history of surgery, fracture, upper 
or lower limb luxation, delayed cognitive development, 
convulsive crisis, sensory changes, and stereotypies were 
excluded. The study complied with the principles of 
research ethics and was approved by the Human Research 
Ethics Committee of the Federal University of Goiás with 
protocol number 71269717.0.0000.5083.

Authors summary 

Why was this study done?
This is pioneer research in Brazil, presenting a novelty on the impact of mobile technology on children’s motor development. The theme 
of the research is up-to-date and is in line with international discussions involving professionals and researchers that investigate the 
growth and development of children born in the digital era.

What did the researchers do and find?
In our study (cross-sectional study), we investigated the effect of smartphone use on the postural control of Brazilian children 6 to 9 
years old. The postural control analyses revealed that the children made greater postural adjustments with their eyes closed than open. 
Also, when using the smartphone application, the postural adjustment was similar to that with the eyes closed. In the stabilometry, the 
postural displacements performed by the children behaved similarly to the static assessment only in total feet surface area.

What do these findings mean? 
Considering the age when postural control develops, our findings indicate that schoolchildren aged 6 to 9 years face many unstable 
activities in their daily tasks, particularly regarding the use of mobile devices for hours, as they can decrease postural stability. Also, 
based on the results, it was verified that smartphone use in an orthostatic position associated with an attentional demand destabilized 
the children’s postural control, as when they had their eyes closed, in contrast with having their eyes open. Hence, the children had 
greater postural instability in the activity performed with the smartphone.
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instructed to kick a ball with the dominating foot. To assess 
postural control, the children were asked to stand barefoot 
on the platform in a static orthostatic position, with 
parallel feet apart. They were previously shown how to 
step up onto the platform. Based on the instructions given, 
the position width was automatically selected by the child 
as they went up onto the platform, simultaneously viewing 
both feet (right and left) to quantify the data. The postural 
control analyses were registered in three conditions: a) 
Eyes open (EO), in which the child kept the upper limbs 
along the body and looked to a fixed point on the wall 1.5 
meters away; b) Eyes closed (EC), in which the child stood 
as in the previous condition but with their eyes closed; c) 
Dual tasks (DT), in which the child stood in orthostatic 
position, flexing the cervical spine and using the arms 
simultaneously while holding the device (an iPhone 8 
smartphone, iOS 13.3, 148 g, from Apple Inc.), paying 
attention to the screen, and using the Plush Hospital free 
mobile application. 

A single recording was made in each testing 
condition. The analyses were made following a protocol 
with a 30-second cut as a reference for each testing 
condition11. 

Instruments and procedures
The following instruments and material were used: 

physical, anthropometric, and health data sheet (weight, 
height, body mass index, foot dominance, information 
on electronic device use, and sleep time), socioeconomic 
questionnaire (assessing family income and social class, 
stratified from high [B1-B2] to low [D-E] purchasing 
power), digital scale (G-Tech®, model Glass 10 with 
tempered glass, 100 kg subdivisions and a maximum load 
of 150 kg), a portable stadiometer, and a baropodometry 
platform (measuring 565 x 420 x 25 mm, active surface of 
490 x 490 mm, with 4096/6x6 capacitive sensors, 200 Hz 
frequency, and 120 N/cm² maximum pressure per sensor, 
using Footwork Pro® software). The baropodometry 
equipment was automatically calibrated before beginning 
the data recording and collection; a notebook was used 
for the data transmitted from the platform. A duly trained 
professional physiotherapist assessed the children in a 
separate room in each school. The questionnaires on the 
children’s information were administered to the parents/
guardians.

At first, the participants got acquainted with the 
test protocol. To verify foot dominance, the children were 

Figure 1: Assessment of postural control with the child on the platform in the dual-task condition.

The statistical data analysis was conducted with the 
Statistical Package for the Social Sciences – SPSS version 
23.0. Data normality was tested with the Kolmogorov-
Smirnov statistical test. The descriptive analysis was 
conducted with mean and standard deviation for the scalar 
or numerical variables and frequency and percentage for 
the categorical variables. In all the analyses, the p-value 
was considered with a 5% significance index (p ≤ 0.05).

The repeated measures ANOVA test was used for the 
variables with a normal distribution (foot mean pressures) 
to compare the children’s postural control in the three 
assessment conditions, observing the sphericity with the 
Greenhouse-Geisser (p < 0.001) and Sidak post hoc test. 
The Friedman test with Wilcoxon post hoc was used for the 
variables without normal distribution (areas, weight support, 
and anteroposterior and side-to-side displacements).
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Variables Mean SD
Age (years) 8.36 1.14
Child’s body mass (kg) 31.17 8.83
Child’s height (metros) 1.33 0.09
Body mass index (kg/m²) 17.30 3.34
Family income (in Brazilian reais) 2.715.33 2.853.30

Frequency (f) Percentage (%)
Sex
Females 133 48
Males 145 52
Classification of the body mass index*
Underweight (1st - 3rd) 7 2.5
Well-nourished (5th - 75th) 227 81.7
Obesity (95th - 99th) 44 15.8
Foot dominance
Right 255 91.7
Left 23 8.3
Socioeconomic class**
B1-B2 9 3.3
C1 25 9.0
C2 65 23.4
D-E 66 23.7
Internet use** 
Yes 124 44.6
No 41 14.7
*Percentage-based classification. **Not all the parents/guardians answered this question, so it was not possible to collect their data in 
the interview. Source: the author. 

Table 1: Characterization of the study sample (n = 278) 

 RESULTS
A total of 278 children, mean age 8 years, 

participated in the study. The sample characterization is 
shown in Table 1. Most of the children in this study are 
males, well-nourished, with a prevalence of right foot 
dominance. On the socioeconomic aspect, the children 

belonged mostly to low-income families. As for screen 
time, 56.3% of the children watched television for 2 to 
7 hours a day. The summed time of mobile device use 
(tablet, computer, and smartphone) was approximately 
2 hours a day; 44.6% of the children had access to the 
Internet. The mean sleep time was 8.2 hours a night. 

Table 2 presents the results of the time of use of 
electronic media. As for screen time, 56.3% of the children 
spent 2 to 7 hours a day watching television. The time 
using electronic media (tablet, computer, and smartphone) 

Electronic media used Mean SD
TV time (hours/day) 1.88 1.31
Tablet time (hours/day) 0.47 0.97
Smartphone time (hours/day) 1.38 1.29
Computer time (hours/day) 0.26 0.56
Hours with mobile devices (total time) 1.80 1.50
Sleep time (per night) 8.26 1.04
Internet use** Frequency (n) Percentage (%)
Yes 124 44.6
No 41 14.7
** Not all the parents/guardians answered this question in the interviews. Source: author. 

Table 2: Result of the time using electronic media

added up to approximately 2 hours a day; also, 44.6% of 
them had access to the Internet. The mean sleep time was 
8.2 hours a night.
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Table 3: Results of postural control of the children in the statistical analysis.

EO EC DT p EO x 
EC

EO x 
DT

EC x 
DT

Variables Mean SD Mean SD Mean SD
Left foot Forefoot 

MP (%)
17.15 5.42 18.15 5.53 18.25 6.10 <0.001 0.001 0.002 0.979

Hindfoot 
MP (%)

32.09 7.92 30.89 7.78 31.93 9.40 0.016 <0.001 0.98 0.083

MP (kPa) 34.24 9.77 32.72 8.85 33.35 10.14 <0.001 <0.001 0.15 0.31
Area (cm²) 58.75 15.95 60.75 15.47 61.72 16.03 <0.001 <0.001 <0.001 0.013

Right 
foot

Forefoot 
MP (%)

20.71 6.49 21.87 6.63 21.19 6.83 <0.001 <0.001 0.42 0.10

Hindfoot 
MP (%)

29.82 7.33 29.07 6.99 28.66 8.48 0.02 0.05 0.04 0.72

MP (kPa) 34.72 9.66 33.50 8.81 33.14 10.17 0.003 0.004 0.008 0.83
Area (cm²) 59.71 15.35 61.41 15.78 62.33 16.24 <0.001 <0.001 <0.001 0.225

R and L Forefoot 
WS (%)

37.93 10.07 40.14 10.25 39.39 10.32 <0.001 <0.001 <0.001 0.163

Hindfoot 
WS (%)

62.09 10.09 59.85 10.24 60.38 10.85 <0.001 <0.001 <0.001 0.197

Legend: EO: eyes open; EC: eyes closed; DT: dual tasks; SD: standard deviation; L: left; R: right; MP: mean pressure; P: post hoc; 
WS: weight support; % (percentage of load distribution). Source: the author.

Table 4: Results of postural control of the children in the stabilometry.

Variables EO EC DT p Post hoc (p-value)
Mean SD Mean SD Mean SD EO x 

EC
EO x 
DT

EC x 
DT

Anteroposterior 
displacement 
(cm)

1.71 0.80 2.09 0.96 1.83 0.80 <0.001 <0.001 0.063 <0.001

Side-to-side 
displacement 
(cm)

1.48 1.04 1.67 0.90 2.03 1.76 <0.001 0.06 <0.001 0.002

Ellipse area 
(cm²)

2.23 2.26 3.01 2.61 3.46 5.54 <0.001 <0.001 <0.001 0.444

Legend: EO: eyes open; EC: eyes closed; DT: dual tasks; SD: standard deviation. Source: the author. 

Table 3 shows the results of the statistical analysis 
of postural control. It is noticeable that, in the eyes-closed 
condition, the values regarding forefoot pressure, area, 
and forefoot surface of both feet increased in relation to 
eyes open and were similar to the dual-task condition 
(smartphone use paying attention to the smartphone 
screen). 

The results of the stabilometry analysis of postural 
control are presented in table 4. The use of smartphones 
decreased the anteroposterior displacement in relation 
to the eyes-closed condition. The children assessed had 
less anteroposterior displacement (AP) in the EO and DT 
conditions, whereas there was a greater displacement in 
the EC condition. Using the smartphone, the side-to-side 
displacement (SS) was greater than in the EO and EC 
conditions. The ellipse area values, in their turn, were 
similar in the EC and DT conditions.

 DISCUSSION
The objective of the study was to assess the impact 

of smartphone use on the postural control of children 6 
to 9 years old. The results revealed that the participating 
sample had homogeneous characteristics regarding sex, 
health conditions, and their family’s socioeconomic 
aspects. All children in the research had had previous 

contact with electronic devices, such as tablets and 
smartphones, and most of them had frequent access to 
the Internet. All children studied in full-time schools, and 
despite spending a long time at school, the daily mean 
screen time was approximately 2 hours; they also had a 
satisfactory sleep time. No difference was found in the 
screen time between the different ages assessed. 
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In this study, the sum of the time using mobile 
devices (smartphone, tablet, and computer) was 
approximately 2 hours a day. Also, 44.6% of the children 
assessed had access to the Internet. This value agrees with 
the recommendation of the Brazilian Society of Pediatrics10 
and a systematic review on the theme12. However, a study 
conducted in Turkey with preschoolers verified that the 
total screen time, including mobile devices, was 3 hours 
a day one hour more than in the present study. This is 
explained by the fact those children belonged to high 
socioeconomic and educational settings, with easy access 
to technology13.

The analyses of postural control of the children 
assessed in the eyes-open, eyes-closed, and smartphone-
use conditions revealed that the postural adjustments 
performed by the children were similar for most parameters 
in the eyes-closed and smartphone-use conditions, unlike 
when the children were in orthostatic position with their 
eyes open.

The influence of each of the sensory systems is 
greatly important to the integration and maintenance of 
postural control. Thus, the vision had a fundamental role in 
postural control. The vestibular system is sensitive to the 
information of head position in space and sudden changes 
in the direction of movement. Stimuli from the visual, 
somatosensory, and vestibular systems are important 
information components about head positioning and 
body movement. Each of these senses furnishes different 
information to the central nervous system, with a different 
model to postural control14.

It is believed that the adaptations made by the 
children in this study with eyes closed further activated 
the vestibular sensors to control the movement and 
maintain posture. This is due to their sensitivity to 
information on head positioning in space and sudden 
changes in the direction of movement. The peripheral 
stimuli coming from the somatosensory, vestibular, and 
visual systems provide different references regarding 
the positioning and movement of the body, in relation to 
the environment and gravity. During the maintenance of 
static orthostatic posture, the body sway doubles when 
the visual information is absent15. In this sense, when the 
child started using the smartphone paying attention to the 
cognitive task, the somatosensory system may have been 
further activated to maintain the position of the feet on 
the platform and minimize the trunk and head movements. 

In this study, the body displacement of children 
using the smartphone was similar to that in the eyes open 
condition. On the other hand, the displacement increased 
when the child closed their eyes. The additional weight of 
the device did not influence the results of the variables of 
the present experimental condition. Vision is known to be 
an important component of postural control, and postural 
stability tends to be better when seeing with both eyes16. 
In this regard, the children are believed to have adjusted 
their balance with peripheral vision even while involved 
in a cognitive task.

In another study, preschoolers aged 3 to 5 years were 
assessed to investigate how age and sensory deprivation 
affect the temporal organization, the center of pressure 
(CoP) sway variability, and posture correction commands. 

The results revealed that the 5-year-old children had 
less CoP sway variability while balancing than the 
younger children. More challenging sensory deprivation 
conditions resulted in less postural sway variability, 
greater amplitudes, and more frequent correction torques 
to stabilize17. 

Our findings reveal that only 8% of the 
participating children had left foot dominance, indicating 
that the difference may be related to dominance. A similar 
result was found in previous studies on the influence 
of laterality in the distribution of plantar pressures18,19. 
Children experience different plantar load patterns in the 
static analysis, increasing the dominant forefoot pressure 
and consequently increasing non-dominant hindfoot 
pressure19. 

The children participating in this study mostly had 
right foot dominance and greater mean pressures in the 
left hindfoot. The EO was comparable to the DT condition 
because it was used as a means of postural stability. 
A study verified changes in the dynamic analysis when 
assessing the gait pattern while using the smartphone. One 
of the attributions of such changes was the reduced visual 
attention on the environment and the orientation regarding 
head posture adjustments20. 

In the present study, the environmental information 
from the device apparently behaved similarly to when 
the child had their eyes closed in an orthostatic position. 
This is so because the side-to-side displacement in the 
smartphone-use condition was greater than in EO and EC. 
However, observing the ellipse area, the analysis showed 
that using the smartphone was similar to having the eyes 
closed. It is believed that the smartphone-use cognitive 
task did not cause significant lateral posture changes in 
the children comparing with postural adjustments in 
the sagittal plane (anteroposterior displacement) and 
considering the total area.

Studies point out that frequent and prolonged 
flexed cervical spine to handle electronic devices can 
trigger musculoskeletal disorders and muscle pains, 
especially in the head and neck region. Also, promotion 
and prevention actions regarding cervical diseases in 
children and adolescents must be implemented to prevent 
postural deviations and other symptoms21-23. In this study, 
no manipulation was made on the head posture of the 
children during the tests, as each child was instructed to 
use the smartphone as they would at home. 

Head movement is diminished when using the 
smartphone, changing both the visual and vestibular 
signal for postural control stability, as these changes 
allow the nervous system to optimize postural responses24. 
This explains why the head posture adjustment was 
diminished while the child was using the smartphone. 
Possibly, the child’s postural adjustments while using the 
smartphone require a different head and neck orientation, 
and/or a substantial movement of the upper limb, or even 
any change in the posture that displaces the center of 
gravity. Thus, the children do not have yet a fully mature 
somatosensory system to activate postural adjustments as 
adults do. 

Postural control means controlling the head position 
in relation to gravity, ensuring balance maintenance, 
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orientation, and positionings of the segments as a reference 
of postural perception and actions, emerging from the 
interaction of elements such as the person, task, and 
environment25. Hence, the postural adjustments performed 
in this study when the children had their eyes are closed 
were similar to those when they are focused on using the 
smartphone.

Stimuli of the visual, somatosensory, and vestibular 
systems are important sources of information on head 
positioning and body movement. Each of these senses 
furnishes different information to the central nervous 
system, with different postural control models26. This is 
explained by the decreased visual field associated with 
a cognitive task that led to postural instability as with 
sensory input restriction (total vision restriction with eyes 
closed). Attention is limited to the cognitive function of 
the application task, focused on the screen and not on the 
environment.

The postural adjustments are activated before 
the voluntary movements, minimizing possible balance 
disturbances. Postural control requires the processing of 
attention while performing a single task. When performing 
simultaneous tasks, the performance may be affected. The 
motor responses promoted by posture disturbances are 
postural adjustments commanded by the central nervous 
system, which depend on information on the task being 
performed and the environment27.

Postural control assessment is commonly 
conducted in orthostasis. However, when the head position 
is changed, the components involved in postural control 
may have their function impaired, leading to an increase in 
postural sway. In this study, we considered that the change 
was due to the child’s posture during the assessment, as 
they had an attentional demand that made them more 
unstable in the activity conducted with the smartphone. 
When focusing on the smartphone screen, the visual 
attention is diminished along with the physical function 
of holding the device with the hands and bowing the head 
which increases the CoP sway area. The restricted visual 
field associated with a cognitive task causes postural 
instability, as the dual-task activities, such as using the 
smartphone while standing, show greater instability and 
require significant concentration28.

A previous study investigated the dual-task 
condition with the smartphone in gait and found a negative 
impact of dynamic gait instability in young people when 
walking. This finding may result from the reduced visual 
field associated with the cognitive task due to the increase 
in the demand for attention when using the smartphone29. 
In the present study, the children also performed dual 
tasks with less anteroposterior displacement when using 
the smartphone, while there was a greater displacement 
when they had their eyes closed. Hence, the hypothesis 
is that using excessively this posture in childhood may 
have negative consequences to their motor development. 
However, it has not yet been clarified whether this process 
is temporary or lasting. Further research on this issue may 
contribute to understanding these factors.

The stability, postural adjustments, and 
contribution of sensory information to postural control 
were investigated in children 5 to 12 years old, indicating 

that postural stability tends to increase as the person grows 
up and decrease with sensory manipulation. The capacity 
to perform anteroposterior adjustments was more evident 
and the sensory maturation occurred first in the visual 
system, passing through the proprioceptive system, and 
then in the vestibular system, reaching functional maturity 
by 9 years old30.

It is believed that in younger children the ability to 
use proprioceptive input occurs as in adults. However, the 
vestibular function seems to take longer to mature and is 
still developing at 16 years old31. The children apparently 
integrate sensory information for postural control only 
after finishing the first decade of life, more precisely at 
12 years old, corresponding to their postural stability 
maturation level32. In our study, when the sensory input 
was decreased, a sensory reweighting began, and when the 
visual was removed the child used strategies of vestibular 
and somatosensory inputs. Therefore, when using the 
smartphone, the child has less visual input causing body 
sway similar to having the eyes closed.

Considering the age when postural control is 
developed, it is believed that schoolchildren 6 to 9 years 
old face many unstable activities in their daily tasks, 
especially in terms of spending hours with mobile devices 
that may reduce their body stability. Also, it was verified 
in the results that using the smartphone in the orthostatic 
position associated with an attentional demand destabilized 
the children’s postural control, as with the eyes closed, in 
contrast with having their eyes open. Hence, the children 
had greater postural instability in the activity performed 
when using the smartphone.

This study has some methodological limitations, 
such as the non-randomized sequence of testing conditions 
used with each child. However, our findings revealed that 
the postural adjustments the child performs with their 
eyes closed are similar to those that take place when using 
the smartphone in dual tasks. The results may contribute 
to understanding the use of technology by children 6 
to 9 years old. Future studies must investigate more in-
depth the relationship between the use of technology and 
other aspects of the child’s development in attentional 
and postural dual-task activities to help take preventive 
measures to prevent the excessive use of electronic 
devices in childhood. Also, future studies can assess the 
impact of technology considering different age groups – 
for instance, children and adolescents.
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18. Echeverría J C, Rodríguez E, Velasco A, Álvarez-Ramírez J. Limb dominance changes in walking 
evolution explored by asymmetric correlations in gait dynamics. Physica A, 2010; 389(8): 1625-1634. 
https://doi.org/10.1016/j.physa.2009.12.025

participated in the study design, training the team, 
statistical data analysis, interpretation, writing the text, 
and final revision of the article.

Funding
This study was financially supported by the 

Fundação de Amparo à Pesquisa do Estado de Goiás 

(FAPEG): Processes 201810267000108 (Formiga, 
C.K.M.R) and 201810267000575 (Beliche, T.W.O), 
as well as FAPEG/CAPES 88887.162706/1028-00 
(Bizinotto, T).

Conflict of interest
The authors report no conflict of interest.



207J Hum Growth  Dev. 2021; 31(2):199-208. DOI: 10.36311/jhgd.v31.12229

www. jhgd.com.br                                                               

19. Pi, CM, Arrese AL, Aparicio AV, Masià JR. Distribution of Plantar Pressures during Gait in Different Zones 
of the Foot in Healthy Children: The Effects of Laterality. Perceptual and Motor Skills, 2015; 120(1), 159-
176. DOI: 10.2466/26.10.pms.120v15x8

20. Schabrun SM, Van Den Hoorn W, Moorcroft A, Greenland C, Hodges PW. Texting and walking: strategies 
for postural control and implications for safety. PLoS One. 2014 Jan 22; 9(1). https://doi.org/10.1371/
journal.pone.0084312

21. Namwongsa, S., Puntumetakul, R., Neubert, M. S., & Boucaut, R. Factors associated with neck disorders 
among university student smartphone users. Work, 2018, 61(3), 367-378. 

22. Kim Y-G, Kang M-H, Kim J-W, Jang J-H, Oh J-S. Influence of the duration of smartphone usage on 
flexion angles of the cervical and lumbar spine and on reposition error in the cervical spine. Physical 
Therapy Korea. 19 de fevereiro de 2013; 20(1): 10–7.

23. Samaan, M. N., Elnegmy, E. H., Elnahhas, A. M., & Hendawy, A. Effect of prolonged smartphone use on 
cervical spine and hand grip strength in adolescence.Int J Multidiscip Res Dev, 2018, 5(9), 49-53.

24. Yiou, E., Hamaoui, A., & Allali, G. The contribution of postural adjustments to body balance and motor 
performance. Frontiers in human neuroscience, 2018, 12, 487. 

25. Massion J. Postural control system. Current Opinion in Neurobiology. Dezembro de 1994; 4(6): 877–87.
26. Wiener-Vacher SR, Hamilton DA, Wiener SI. Vestibular activity and cognitive development in children: 

perspectives. Front Integr Neurosci [Internet]. 2013 [citado 19 de abril de 2021; 7. Disponível em: http://
journal.frontiersin.org/article/10.3389/fnint.2013.00092/abstract

27. Ghai, Shashank, Ishan Ghai, and Alfred O. Effenberg. “Effects of dual tasks and dual-task training on 
postural stability: a systematic review and meta-analysis.” Clinical interventions in aging 12 (2017): 557.

28. Cho S-H, Choi M-H, Goo B-O. Effect of smart phone use on dynamic postural balance. J Phys Ther Sci. 
2014; 26(7): 1013–5.

29. Magnani RM, Lehnen GC, Rodrigues FB, de Sá e Souza GS, de Oliveira Andrade A, Vieira MF. Local 
dynamic stability and gait variability during attentional tasks in young adults. Gait & Posture. junho de 
2017; 55: 105–8. 

30. Sá C dos SC de, Boffino CC, Ramos RT, Tanaka C. Development of postural control and maturation 
of sensory systems in children of different ages a cross-sectional study. Brazilian Journal of Physical 
Therapy. janeiro de 2018; 22(1): 70–6.

31. Steindl R, Kunz K, Schrott-Fischer A, Scholtz A. Effect of age and sex on maturation of sensory systems 
and balance control. Developmental Medicine & Child Neurology. 13 de fevereiro de 2007; 48(6): 477–
82.

32. Peterson ML, Christou E, Rosengren KS. Children achieve adult-like sensory integration during stance at 
12-years-old. Gait & Posture. junho de 2006; 23(4): 455–63.



208J Hum Growth  Dev. 2021; 31(2):199-208. DOI: 10.36311/jhgd.v31.12229

www. jhgd.com.br                                                               

© The authors (2021), this article is distributed under the terms of the Creative Commons Attribution 4.0 International License (http:// 
creativecommons. org/ licenses/ by/ 4. 0/ ), which permits unrestricted use, distribution, and reproduction in any medium, provided 
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate 
if changes were made. The Creative Commons Public Domain Dedication waiver (http:// creativecommons. org/ publicdomain/ zero/ 
1. 0/ ) applies to the data made available in this article, unless otherwise stated.

Resumo

Introdução: O uso de dispositivos eletrônicos móveis tem alcançado usuários cada vez mais jovens 
e tem levado pesquisadores a investigar o impacto dessas tecnologias na saúde da criança em 
desenvolvimento.

Objetivo: Investigar o impacto do uso do smartphone no controle postural de crianças brasileiras de 6 
a 9 anos de idade.

Método: Estudo transversal realizado com 278 crianças de escolas públicas de Goiânia (GO, Brasil). As 
crianças foram avaliadas na postura ortostática pelo sistema de baropodometria computadorizada em 
três condições: olhos abertos, olhos fechados e manuseando um aplicativo gratuito para smartphone.

Resultados: As crianças tinham idade média de 8,36 anos, sendo 82% de eutróficas e com tempo 
médio de tela de duas horas diárias. As análises do controle postural revelaram que as crianças 
apresentaram maiores ajustes posturais com os olhos fechados em comparação com os olhos abertos e 
ao usar o aplicativo do smartphone o ajuste postural foi semelhante ao encontrado com olhos fechados. 
Na estabilometria, os deslocamentos posturais realizados pelas crianças se comportaram de modo 
semelhante à avaliação estática apenas na área total da superfície dos pés.

Conclusão: O uso do smartphone e a ausência do estímulo visual na posição ortostática promoveram 
instabilidade postural nas crianças de 6 a 9 anos de idade. Estes achados podem contribuir para o 
conhecimento do impacto de tecnologias no desenvolvimento do equilíbrio de crianças em atividades 
diárias.

Palavras-chave: desenvolvimento infantil, equilibrio, controle postural, tempo de tela.


