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ARTICLE INFO ABSTRACT

Gadgets as technological tools with its various conveniences are
currently considered important in everyday life. The use of gadgets for
a long duration time can interfere children's learning ability, reduce
interaction with the surrounding environment and can reduce attention,
resulting in impaired cognitive function’s development. This study
aims to determine the relationship of gadget usage duration to the
development of cognitive function. This is a descriptive analytic,
cross-sectional study, which was conducted on SMPN 2 Koba students

Keywords: _ totaling 72 students. The SAS-SV questionnaire was used to determine
Gadgets, Cognitive Function, the gadget usage duration (categorized as light, medium and heavy)
Junior High School Students and the MMSE questionnaire to examine cognitive function

(categorized as normal and impaired cognitive function). The results
showed that more than half of the subjects (56.9%) cognitive
impairment and most (51.4%) were heavy gadget users. There is a
significant relationship between the length of device use and the
development of cognitive function (p=0.000). As a conclusion, the
longer duration of gadget usage, the greater the possibility of impaired
development of cognitive function
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1. INTRODUCTION

Gadgets are currently devices with various advantages, especially its facility compared to other
technologies. Some examples of gadgets are cellphones, computers, laptops and iPads. Various age
groups use gadgets, from children to adults. The purpose is to communicate, as information media,
and entertainment. Despite the fact that it has various advantages, the use of gadgets in longer
duration time and for bad intention (such as playing games, watching movies containing violent and
sexual elements), can have a negative impact on children's daily thinking and behavior patterns.[1]
The duration of device use can be measured using the Smartphone Addictions Scale-Short Version
(SAS-SV) questionnaire and the results are categorized as mild, moderate and severe. The SAS-SV
guestionnaire was also used to assess the level of device dependence, anxiety, and decreased
attention.[2]

According to Kominfo survey on device ownership in 2017, based on education’s level, the
elementary school education were 40.87%, junior high school were 59.89%, high school were
79.56%, diploma / S1 were 93% and S2 / S3 were 100%. When categorized by age group, the
majority (65.34%) are between 9-19 years old. The devices are used for various purposes, including
for communication (93.46%,) entertainment media (games) (65.29%) and for learning (27.51%). The
use of devices for communication and entertainment is higher than for learning.[3]

Heavy use of gadgets can cause an increase in the neurotransmitter GABA in the brain,
resulting in an inhibition or slowing of signal transmission in the brain. This can cause obstacles to
regulate various brain functions, for instance sensory-motor and anxiety, thus disrupting the
development of cognitive functions.[4] The development of cognitive functions according to Piaget,
children aged >12 years has entered formal operational stage, where the child no longer needs help to
use concrete objects or to think. The ability to abstract thinking begins to develop and cognitive
function at this age is needed to improve brain’s capability. Cognitive function is an aspect of a
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person's development that includes mental abilities and activities which related to the process of
receiving, processing, storing and using information in the form of thinking, problem solving, and its
adaptation.[5]

Various studies on the effect of gadgets on cognitive function have been conducted.
Manggena's research (2017) state that the development of cognitive function can be influenced by the
intensity of device use of more than 3 hours / day.[6] Other researches also showed that the
development of cognitive function can be influenced by the intensity of high device use and the use of
annoying applications.[7], [8]

Ma’ani (2016) states that the development of cognitive function can be influenced by
socioeconomic and poor nutritional status. Development of cognitive function can be assess through
several tests, including the Mini Mental State Examination (MMSE) questionnaire. Mini Mental State
Examination is a practical and effective questionnaire used to assess a person's cognitive function,
which consists of 5 components, including orientation, registration, attention, memory and
language.[9]

2. METHOD

This study is a cross-sectional descriptive analytic study that aims to describe the relationship
between duration of gadget usage on cognitive function. The research was conducted at SMP 2 Kaba,
Bangka Belitung. Data was collected by interview and questionnaires. The SAS-SV questionnaire
used to assess the risk of attention disturbance due to device usage and the MMSE questionnaire to
assess cognitive function. Data collection was carried out during August - December 2021 and
obtained 72 subjects according to the inclusion and exclusion criteria. The data will be investigated
with univariate and bivariate analysis, and processed using SPSS ver. Univariate analysis consists of
sample characteristics, description of length of device use, description of cognitive function, and
description of risk of device users, while bivariate analysis is assessing the relationship between
length of device use and cognitive function.

3. RESULTS AND DISCUSSION
Subjects Characteristics
Based on gender, most were female (41.7%) and the majority were 13 years old (61.1%) (Table
1). Based on the length of device use, the majority (45.9%) were heavy users (> 5 hours per day).
Only 19.4% used devices <5 hours per day.
Table 1. Subject Characteristics (n=72)

Characteristics Total Percentage
Gender
e Male 30 41.7
o Female 42 58.3
Age
e 12 20 27.8
e 13 44 61.1
o 14 8 11.1
Length of use (per day)
e Mild (<5 hours) 25 34.7
e Medium (5 hours) 14 194
e Heavy (=5 hours) 33 45.9
Cognitive function (MMSE score)
e Normal (24-30) 31 43.1
e Moderate impairment (17-21) 33 45.8
e Severe impairment (0-17) 8 111
Risk of device use (SAS-SV)
e Lowrisk 67 93.1
e High risk 5 6.9
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Assessment of cognitive function impairment using the MMSE questionnaire. The study found
that more than half (56.9%) had cognitive impairment, which was divided into moderate (45.8%) and
severe impairment (11.1%). From the risk status of gadget usage, the majority (93.1%) of subjects are
still at mild risk. In this study, we found that the age of most device users was >12 years old. Children
aged >12 years have entered the junior high school stage and puberty. From a social point of view,
children’s dependence on both parents has begun to disappear and their hang out more with their peer-
group.[10] Based on gender, there are more females than males. This is because in general, in SMPN
2 Koba female students predominantly, so more female samples are obtained. As mentioned by
Mawarpury (2020), female use devices more than men. This is because women prefer to access the
internet for various purposes such as searching for information, communication, and entertaining.[2]

The results of the length of device use are divided into 3 categories, light (<5 hours/day),
medium (5 hours/day), high (>5 hours/day). As stated by Subarkah (2019), longer than 5 hours device
usage can have a positive impact, for instance, it helps in learning foreign language, as a tools for
searching information and communication, as well as to playing games.[1] However, as mention in
Irfan’s study (2020), excessive device use (>5 hours / day) can lead to several negative impacts,
including health problems, irregular sleep time, reduces meal frequency and sedentary life style. All
of which can ultimately interfere with the cognitive functional development.[7], [11]

Relationship Between Gender And Cognitive Function

Table 2. shows that there are more male subjects experiencing a decrease cognitive function
(29.2%) compared to female (27.8%). The results of bivariate analysis using the Chi-square test found
no significant relationship between gender and cognitive function (p=0.059).

Table 2. Relationship Between Gender And Cognitive Function

Gender Cognitive Function Total p Value
Normal Decreased
Cognitive Function
Male 9 (12.5%) 21 (29.2%) 30 (41.7%) 0.059
Female 22 (30.5%) 20 (27.8%) 42 (58.3%)
Total 31 (43.1%) 41 (56.9%) 72 (100%)

Based on the results of the device usage risk from the SAS-SV questionnaire, the risk is
categorized into high and low. Subjects are categorized as high risk, if the final score value is more
than 31 for male and more than 33 for female. As mentioned in Mawarpury's study (2020), person
with high risk can suffer from gadget dependency, so they will find it difficult to concentrate or focus
on something due to being distracted by gadgets. The opposite happens for low-risk subjects. In this
study, the subjects are still at low risk.[2]

The Relationship Between Gadget Usage Risk and Cognitive Function

The relationship between gadget usage risk on cognitive function can be seen in Table 3. Total
of 56.9% subjects had impaired cognitive function. After bivariate analysis with Chi-square test, the p
value obtained was 0.886. This indicates that there is no significant relationship between gadget usage
risk and cognitive function impairment in SMP 2 Koba’s student. Odds ratio value gadget usage risk
is 1.145 times affect cognitive function.

Tabel 3. Relationship Between Risk of Gadget Usage And Cognitive Function
Cognitive Function

o Odds
SAS-SV Decreased Cognitive Value .
Questionaire Normal Functior? Total i Ratio
Low Risk 29 (40.3%) 38 (52.8%) 67 (93.1%)
High Risk 2 (2.8%) 3 (4.1%) 5 (6.9%) 0.886 1.145
Total 31 (43.1%) 41 (56.9%) 72 (100%)

The cognitive function based on MMSE results is categorized into normal, moderate cognitive
impairment and severe cognitive impairment. In this study, more than half of subjects had cognitive
impairment. Ma’ani (2015) in their study showed that the MMSE test can be used to determine any
disturbances in the development of cognitive function in children. Cognitive function is influenced by
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various factors, including environmental factors, biological factors. She is also reported that that poor
nutritional status can hinder nerve development in the brain and addiction to games or devices can
cause a cognitive function impairment.[9] In this study, it is not known whether other factors
associated with decreased cognitive function because no other information was collecting regarding
this matter. This study was conducted to determine the relationship between duration of gadget usage
on cognitive function. Bivariate analysis shows that there is a significant relationship between the
duration and cognitive function. As indicated in Nurita’s study, development of cognitive function can
be influenced by the length of use of gadgets and the use of applications. [7] From the MMSE
questionnaire, it is noted that the most cognitive function components that decline are attention,
memory, and orientation. Attention reduction due to long time usage of device, leads to anxiety and
reducing cognitive function. Study by Lee, indicate that device addiction leads to elevation of GABA
neurotransmitter in the brain, which then inhibit or decelerate the brain signal transmission. This will
obstruct the regulation of various brain functions, including sensory-motor, cognitive function, and
even anxiety.[4] As demonstrated by Stahl in his research, anxiety leads to memory and attentional
abilities problems, because person tends to think about the gadgets and have desire to be connected to
it all the time.[12] Lack in social connection or communication with other people in surrounding
environment is a sign of declining orientation abilities.[13] [14] A persons will no longer realize what
happened and recognize other people in their environment.
The Relationship Between Screen Time And Cognitive Function

Table 4 showed that subjects who use gadgets more than 5 hours / day have the highest
cognitive function impairment, as many as 29 subjects (51.4%). Bivariate analysis using the chi
square test was conducted to see the relationship between the use of gadgets on cognitive function (p
= 0.000). Thus this indicating that there is a significant relationship between the length of device use
on cognitive function in the subject.

Table 4. Relationship Between Duration of Gadget Usage And Cognitive Function

Cognitive Function

Duration of Gadget

Decreased Value
Usage per Day Normal Cognitive Function Total P
Mild (< 5 Jam) 21 (29.1%) 4 (5.6%) 25 (34.7%)
Moderate (5 jam) 6 (8.3) 8 (11.1%) 14 (19.4%) 0000
Severe (> 5 Jam) 4 (5.6%) 29 (51.4%) 33 (65.3) ’
Total 31 (43.1%) 41 (56.9%) 72 (100%)

In regard to bivariate analysis results, there is no significant relationship between the risk of
using gadgets on cognitive function. This is due to SAS-SV questionnaire can only determine
disturbances in attention’s aspect, while cognitive function disorders can only be assessed using
MMSE questionnaire. The results of the SAS-SV questionnaire indicate that most students have low
risk. In accordance with the Mawarpury’s research (2020), low-risk students have not experienced
dependence on gadgets, and only experienced a low decrease in attention.[2]

This study did not find a significant relationship between gender and cognitive function.
However, the results showed that men experienced more decline in cognitive function than women.
This is in accordance with Arnani's study which showed that internet addiction is higher in men than
women.[15] The purpose of male students using devices is for entertainment media such as playing
games. Curiosity to complete various stages of game their play, as quick as possible, leading to an
increase in the amount of time their spent with gadgets. Games have been mentioned in various
studies as a cause of addiction. Addiction is significantly associated with poor self-rated health,
unhappiness and decreased cognitive function.[16] There is a significant relationship between the
length of device use and cognitive function in this study. However, there was no significant
relationship between cognitive function with gender and risk of device usage. Limitations of this
study are the limited sample size and subject’s interview held in open space, so it can cause bias
during interviews and filling out questionnaires.
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4.  CONCLUSION

Gadgets are one example of technological advancements. Gadgets of many kinds, such as
laptops and smartphones, are indispensable in today's world. Not only do adults use devices, but
children do as well. Both good and bad effects of gadgets can be shown in children's development,
particularly in their cognitive growth. When used appropriately and in accordance with usage
guidelines, gadgets can positively impact children's development. However, when parents do not
provide supervision, children may develop a dependence on gadgets that hinders their ability to learn
and interact with their surroundings, leading to suboptimal child development.
We can therefore draw the conclusion that adult supervision is crucial to children's especially when
using gadget, because the longer the screen time, the greater the likelihood of impaired cognitive
function.
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