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Abstract

Sedentary behavior among early childhood using ActiGraph accelerometer
technology to measure their daily physical activity for seven days. This cross-
sectional study was conducted among 147 early childhoods under five years old.
The instrument used is ActiGraph accelerometer technology to detect and monitor
children's physical activity patterns for a whole day and simultaneously as a data
collection tool for their physical activity. ActiLife 6 is a software for data analysis
and data recorded on ActiGraph. The data extraction is analysed using an
independent sample t-test to test the differences in physical activity patterns in
children based on gender and location of residence variables. The results showed
there is no significant difference between the variables of height, weight, body mass
index (BMI), screen time, and total sleep based on gender (p > 0.05). Meanwhile,
the entire physical activity (TPA) and moderate to vigorous physical activity
(MVPA) between boys and girls were significantly different (p < 0.05). The average
TPA and MVPA of boys were higher than girls. The analysis of differences s based
the d on the location of residence for all variables is the differences between boys
and girls who live in rural areas and those who live in urban areas. Physical activity
among children could be influenced by parents' educational level and electrical
devices as a tool to predict their physical activity pattern. The study recommends
developing global 24-hr movement guidelines for the early years to increase
awareness of healthy levels and behaviors in the early years.

Keywords: ActiGraph accelerometer, Early childhood, Physical activity,
Technology use.
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1. Introduction

The early year's children, defined as 0-5 years old, is a sensitive and critical period
for developing crucial physical activity and social, cognitive, and motor skills.
considers the physical and motor development of young children in the way they
move throughout the day. these activities are usually a combination of sleeping,
standing, sitting, and other physical activity of varying intensity. At present, there
are no guidelines regarding international movements for the early years. These are
specific recommendations from the Report of the WHO Commission to End obesity
in Childhood [1]. Currently, a look at the prevalence of overweight and obesity in
countries where there is no data on delayed development of gross and fine motor
skills. There is also evidence, obtained from several countries, that the prevalence
of developmental delay in other outcomes considered important in the domain of
motor and physical development is high, around 15% for gross motor skills, even
up to 32% for fine motor skills [2-5].

This is problematic for many countries, especially Low- and Middle-Income
Countries (LMICs), in these countries the awareness and behavior of the
importance of health, especially in early years children, is still low. benchmarks
and standards to determine the prevalence is still lacking. Several countries, in
Australia, America, Great Britain, and New Zealand have created and developed
physical activity guidelines for early years children. Canada and Australia have
gone a step further and, in November 2017, released 24-hour integrated movement
guidelines, which also include sleep [6, 7]. Preliminary data collected from Canada
and Australia shows that only about 15% of preschool-age children (3-4 years) meet
the three WHO recommended daily movement guidelines, namely: i) do at least
180 minutes of physical activity, at least 60 minutes engage in active games, ii)
screen time does not exceed 60 minutes, and iii) quality sleep time must be between
10 and 13 hours. [8, 9]. the low level of physical activity carried out causes an
increased risk of poor health and development of children [10, 11] and the potential
for increasing human resources becomes less [12].

Physically active is recommended for early childhood, including an
accumulation of at least 60 minutes or more of Moderate to Vigorous Physical
Activity (MVPA) involving various aerobic Activities. Besides the MVPA,
Vigorous Physical Activity (VPA), muscle and bone strengthening activities should
incorporate at least three days/per week. Regarding sedentary behavior, every child
is encouraged to minimize this activity. Sedentary behavior is the time that children
spent to engage in screen time or sitting per day and should be monitored by an
instrument. Uninterrupted 9 to 11 hours of sleep in step with nighttime for the
children aged 5-13 years, and 8 to 10 hours consistent with night time for the ones
aged 14 —17 years. The common sleep duration in step with nighttime is 9 to 11
hours or 8 to 10. Respectively, the evidence (upon which the guideline is in each
student) is predominantly made from research that used common sleep length in
step with the night of their analyses. a mean lets in for some ordinary variability.
there may be no unique size of the consistent bed and wake-up time; a metric that
assesses the consistency of bedtime and wake-up time is not always present daily.

The average sleep duration per night is 9 to 11 hours or 8 to 10, respectively.
The evidence upon which the guideline is based is predominantly comprised of
studies that used average sleep duration per night in their analyses. An average
allows for some normal day-to-day variability. There is no specific measurement

Journal of Engineering Science and Technology February 2023, Vol. 18(1)



Technology’s Influence on Pattern of Physical of Physical Activity . . . . 455

of consistent bed and wake-up time; a metric that assesses the consistency of
bedtime and wake-up time is not currently available.

For these reasons, it is essential to collect surveillance data using the new global
24-hr integrated movement guidelines as benchmarks in various countries,
especially Indonesia. This will provide the first such international data for the early
years and help the global community move towards preventing young children
from developing obesity and ensuring they reach their developmental potential. The
24-Hour Movement Behavior for Children and Youth: An Integration of Physical
Activity, Sedentary Behavior, and Sleep represents a paradigm shift in thinking
about daily movement behaviors. This fundamental shift from focusing on
movement behaviors in isolation to the concept that "the whole day matters" is
strongly supported by the available evidence. Consideration of all behaviors along
the movement continuum as a collective is warranted and holds promise in
promoting population health. These are strong recommendations; the potential
benefits of following these guidelines far exceed the potential risks. It is hoped that
these guidelines open new avenues for population health promotion and instigate
new research on the health effects of integrated movement behaviors. Due to the
problem statement above, an instrument is needed to monitor all children's
activities in one full day. This needs to be done to monitor the overall physical
activity data of the children so that it can be adequately recorded and meet the
principles of validity and reliability. To carry out valid and reliable recording, we
need a tool with the right and appropriate technology elements to measure
children's physical activity, including MPVA, VPA, and screen time, objectively
and in real-time.

Children are increasingly interested in the latest forms of technology [13]. At
this time, the popularity of smartphones and tablets and the use of such
technological devices have become unavoidable, even now seen as an integral part
of life. This device can be a unique attraction for children so that it can motivate
them to use them, and indirectly this tool also performs its function of recording all
their physical activities. Children even think of this as a toy or tool that seems to
make them become superheroes and so on. ActiGraph is a technological device
with procedures to record and integrate all events and activity levels of limb
movements from time to time. The ActiGraph device can be worn on the wrist,
ankle, or waist, relatively unobtrusive if used for several days or weeks. In addition
to its function as a recording device for physical activity, the ActiGraph provides
consistent objective data from sleep records of adult patients and pediatric patients
suspected of or diagnosed with insomnia, circadian rhythm sleep-wake disorders,
breathing disorders during sleep, central disorders of hypersomnolence, and adults
with insufficient sleep syndrome [13].

The use of ActiGraph accelerometers in physical activity research has been
overgrown in recent years [14]. To measure the level of physical activity, data are
usually obtained from the vertical axis of the ActiGraph accelerometer worn at the
waist and converted to the number of minutes per day spent in various physical
activities. Another metric that can be estimated from an accelerometer and reflects
the energy expended in physical activity is energy expenditure. Several predictions
for estimating energy expenditure can also be recorded based on data from
accelerometers [15]. This prediction was developed using indirect calorimetry as a
comparison to convert the calculation of accelerometer activity into energy
expenditure [16, 17].
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2. Method

This cross-sectional study lasted eight months and was conducted in west java,
Indonesia. ActiGraph is used by children for five full days without being released
and under the help and supervision of parents in terms of its use at home. The
subject of this research is early Childhood ages between 4-5 years; as many as 147
children come from several preschools in the West Java region. In terms of taking
data on the subject, the researcher involved parents, and their willingness to be a
participant was proven through informed consent—the pattern of research design,
as seen in Fig. 1.

Socioeconomic

24- he Mavernent

Fig. 1. Research design.

Twenty-four-hour movement behaviors (physical activity, sedentary time, and
sleep) will be assessed using a technology device, namely an accelerometer
ActiGraph. The type of ActiGraph used is GT3XP-BTLE; the device is also
supported by ActiLife 6 single as software to read and analyse the data in
ActiGraph. The data collector will be trained to use an ActiGraph to measure
movement behaviors in this age group. Children will be asked to wear an ActiGraph
continuously (including sleeping) for a minimum of seven days. Parents/careers
will report their child's use of electronic media, sleep quality, and restrained
sedentary time. Socio-demographic data will be collected from parents/careers
using a modified version of the WHO STEPS Survey. The researcher undertook an
initial shortlisting of all proposed secondary outcomes, instruments, and protocols.
These included:

(i) Height and weight (used to calculate body mass index (BMI)) - measured using
standardized procedures (as per WHO protocols).

(ii) Motor Development — Ages and Stages Questionnaire (3rd ed.). This has
been translated into Zulu, Spanish, French, and Chinese.
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(iii) Executive Function — Early Years Toolbox. Translated into four South African
languages and Japanese.

To examine differences in children's physical activity patterns and sedentary
behavior based on their gender and location of residence, the researcher used an
independent sample t-test analysis with a significance level of 0.05.

3.Results

The results of independent sample t-test analysis showed that there was no
significant difference between boys and girls in the variables of height, weight,
BMI, screen time, and total sleep (p > 0.05). Meanwhile, the entire physical activity
(TPA) and MVPA between boys and girls were significantly different (p < 0.05).
The average TPA and MVPA of boys were higher than girls. Based on the location
of residence, there is no difference between children who live in rural areas and
those who live in urban areas on the variable of height, weight, BMI, screen time,
total sleep, MVPA, and VPA (p = 0.05). All the research results can be seen in
Tables 1 and 2.

Table 1. The pattern of physical activity is based on gender.

Levene's Test for t-test for
Equality of Variance Equality of Means
F Sig. t Sig. (2-tailed)
Height Equal variances 0653 0.420 0.624 0534
assumed
Equal variances not 0627 0.532
assumed
Weight Equal variances 0.034 0.855 0.726 0.469
assumed
Equal variances not
assumed 0.726 0.469
BMI Equal variances 0.004 0947 0.638 0.524
assumed
Equal variances not 0639 0524
assumed
TPA Equal variances 1478 0230 2448 0.018
assumed
Equal variances not 2 448 0.018
assumed
MVPA  Equal variances 0.476 0.493 3.201 0.002
assumed
Equal variances not 3201 0.002
assumed
Screen Time Equal variances 6.356 0013 1.486 0.140
assumed
Equal variances not 1.409 0162
assumed
Total Sleep Equal variances 1,995 0270 -0.708 0480
assumed
Equal variances not -0.699 0.486
assumed
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Table 2. The pattern of physical activity is based on the location of residence.

Levene's Test for t-test for
Equality of Variance Equality of Means
E Sig. t Sig. (2-tailed)
Height Equal variances 0.061 0.806 1.678 0.096
assumed
Equal variances 1.605 0.112
not assumed
Weight  Equal variances 0.458 0.500 1.266 0.208
assumed
Equal variances 1.315 0.191
not assumed
BMI Equal variances 1.170 0.281 0.727 0.469
assumed
Equal variances 0.788 0.432
not assumed
TPA Equal variances 1.793 0.187 0.182 0.856
assumed
Equal variances 0.152 0.882
not assumed
MVPA Equal variances 3.446 0.069 0.468 0.642
assumed
Equal variances 0.365 0.723
not assumed
Screen Equal variances 3.780 0.054 1.630 0.106
Time assumed
Equal variances 1.788 0.076
not assumed
Total Sleep Equal variances 0.024 0.876 0.457 0.648
assumed
Equal variances 0.460 0.646

not assumed

4.Discussion

This research showed a significant difference in TPA and MVVPA in early childhood
based on gender, where boys were more active than girls. Although some previous
studies related to action based on gender in children under five years were relatively
limited [18], some research found that children in elementary school reveal that
boys are more active than girls. However, this study estimated that other factors
affect children's physical activity, namely environmental factors [19]. Another
study revealed that girls in rural areas are more motivated to do physical activity
than boys [20]. These findings can be used as an illustration for further research by
adding other variables and, on a larger scale

Based on the residence location, this research found no difference between
children who live in rural areas and those who live in urban areas in physical
activity. This result contrasts previous studies, which described that children who
live in rural areas are less physically active than those who live in urban areas [21].
Other studies reveal that children who live in rural areas are more physically active
than those who live in urban areas [22]. Previous studies also showed that children
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who live in urban areas spend less time in sedentary activities than those who live
in rural areas [23]. This study is aligned with the survey on young people in
America; those who live in rural areas spend more time watching tv and using a
computer than those who live in urban areas [24].

This study is important to understand physical activity in children. Additional
understanding through education is needed. This is in line with current literature on
the need for education to children to improve their understanding [25-41].

5.Conclusion

This research concludes that there is a significant difference in physical activity in
early childhood based on gender, where boys are more physically active than girls.
This study also concludes that there is no difference in physical activity in rural and
urban areas in early childhood. In this research, gender is predicted to be the most
substantial variable compared to the location of residence (Rural-Urban).
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