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Abstract

Background: Gadget use has become increasingly common among adolescents and is
closely integrated into learning, communication, entertainment, and daily activities.
Although gadgets provide educational and social benefits, excessive or problematic use
may contribute to physical complaints, including eye strain, hearing problems, and
musculoskeletal pain, as well as mental health problems such as depressive symptoms.
However, empirical evidence regarding the association between gadget use and
adolescent physical and mental health remains limited.

Objective: This study aimed to examine the association between gadget use and
physical and mental health among adolescents.

Methods: A cross-sectional analytic survey was conducted among students at a state
vocational high school in Palembang City, Indonesia. A total sampling technique was
used, resulting in 50 respondents. Gadget use was measured using an adapted Mobile
Phone Problematic Use Scale, while physical health was assessed based on eye health,
hearing health, and pain-related complaints. Mental health was measured using the 6-
item Kutcher Adolescent Depression Scale. Data were analyzed using univariate
analysis and Kendall’s tau correlation test, with a significance level of 0.05.

Results: Most respondents were middle adolescents aged 16-18 years (90%) and male
(68%). The majority were classified as at-risk gadget users (90%). More than half of the
respondents had moderate physical health problems (56%), and most respondents
were categorized as having depressive symptoms (90%). Bivariate analysis showed no
significant association between gadget use and physical health among adolescents (r =
0.055; p = 0.687). Similarly, no significant association was found between gadget use
and mental health (r = 0.228; p = 0.106).

Conclusion: Gadget use was not significantly associated with physical or mental health
among adolescents in this study. These findings suggest that adolescent physical and
mental health may be influenced by multiple factors beyond gadget use, including
lifestyle, social environment, family factors, academic stress, and individual coping
mechanisms. Further studies with larger samples and more comprehensive assessment
of confounding variables are recommended.

Background

Technological advancement is a major
innovation that helps humans perform many
activities more easily and quickly. Adolescents
are among the most dominant users of
technological development. Adolescence is a
developmental stage in which individuals are no
longer classified as children but have not yet
fully entered adulthood, generally occurring
between the ages of 11 and 20 years (Ettinger et
al,, 2022). Current technological development is
widely used in the learning process, particularly
among adolescents (Kumar et al., 2023; Kbarek
et al 2025). Today, almost everyone interacts
with gadgets. A gadget is a small electronic
device with various functions, including
computers or laptops, tablet PCs, and mobile
phones or smartphones. In the era of
globalization, gadgets are very easy to find, and
almost all groups in society own them (Budi

Santoso & Dita Hendriani, 2024). Technological
advancement has made gadgets one of the
closest objects to human activities. Gadgets have
both positive and negative impacts.

The positive impacts of gadget use include
supporting the learning process. For example,
animation-based learning can be easier to
understand than theory delivered through
conventional lectures (Asmahanim et al., 2024;
Sharm & Kappor, 2025). In addition, the
learning process is facilitated by materials that
can be read repeatedly because they are
uploaded to learning platforms such as learning
management systems, Google Classroom, and
other digital platforms. Another development is
online learning, which enables students to learn
anywhere and anytime without being limited by
time and place (Kumar et al., 2024; Marpuah et
al, 2021). However, learning through online
platforms also requires students to increase
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their screen time, thereby increasing their
exposure to gadgets (Budi Santoso & Dita
Hendriani, 2024). Almost all students have
personal gadgets, allowing them to use these
devices anytime and anywhere according to
their preferences. Gadget use that initially
begins as a learning need may shift toward other
needs unrelated to learning. The recommended
daily limit for gadget use is two hours for
individuals aged 18 years; however, this
duration is often only sufficient for completing
school assignments. As a result, students may
increase their screen time for entertainment or
online shopping in addition to academic
purposes. The frequency and duration of gadget
use can be seen from how often and how long a
person uses gadgets in a day or how many days
in a week. Increased screen time may lead to
negative effects that can endanger users
(Panjeti-Madan & Ranganathan, 2023).

The negative impacts of gadget use may
potentially interfere with eye health (Zong et al,,
2024). Blue light has the shortest spectrum
within the spectrum visible to the human eye.
Long-term exposure may cause visual health
problems. Several signs of eye disorders include
blurred vision, unclear color perception, double
vision, and glare at night (Barzegari et al., 2025).
Prolonged gadget use may also affect eye health,
particularly when gadgets are used for more
than four hours per day (Kaur et al,, 2022). In
addition, children may prefer to be alone and
become less concerned with their surrounding
environment (Eliana & Oktaviana, 2025). Blue
light may also increase alertness and reduce the
effect of melatonin, thereby decreasing
sleepiness. This condition may reduce sleep
duration and interfere with the rest time needed
to support cognitive processes.

Another possible effect is hearing problems due
to prolonged headphone use. When staring at a
screen, static movements also occur in the head,
neck, and shoulder areas. Looking at a screen for
hours in one day may increase stiffness in the
neck muscles and contribute to low back pain
(El Shunnar et al.,, 2024; Ellis Sandoval et al,,
2025; Mahmoud et al,, 2022). However, because
the information displayed on the screen is often
perceived as interesting and enjoyable, this pain
is frequently ignored. In addition, prolonged
mouse use may trigger repetitive static
movements focused on the thumb and index
finger, while the other fingers become stiff
(Jamie L et al,, 2022). In many conditions, this

may cause pain and cramps in the wrist and
shoulder areas (Ellis Sandoval et al., 2025).

In addition to physical impacts, gadget use may
also have emotional effects on individuals. The
likelihood of experiencing mental health
problems increases when the level of gadget
addiction continues to rise (Augner et al., 2023;
Putri, 2024). Mental health problems continue
to increase every year. In Indonesia, the number
of people with mental disorders remains high,
with one in five people, or approximately 20%
of the population, at risk of experiencing mental
health  problems. @ Among  adolescents,
depression occurs in 1.1% of those aged 10-14
years and 2.8% of those aged 15-19 years. Early
symptoms include rapid mood changes.
Common mental health problems include
anxiety, stress, depression, bipolar disorder,
schizophrenia, and trauma.

The number of mental health cases remains
high because many communities still consider
mental health problems to be ordinary or
insignificant. In addition to mental health,
loneliness, technophobia, and nomophobia also
play a role in determining the mental health
status of Generation Z (Surat et al., 2021). Brain
function disorders may affect the prefrontal
cortex, which is the part of the brain responsible
for controlling emotions, self-control,
responsibility, decision-making, and other
moral values. Continuous disruption of brain
function may contribute to introverted behavior.

Children may feel restless and anxious when
separated from their gadgets, causing most of
their time to be spent playing with gadgets. This
condition may reduce closeness between
children and parents and may cause children to
become more introverted (Astuti & Suryadi,
2025). Continuous gadget use may also make
children less physically active, preferring to sit
or lie down. In addition, children may become
less sensitive to their surrounding environment
and become too absorbed in their gadgets,
causing them to forget to interact or
communicate with people around them,
including their families. If this condition
continues, it may result in adverse
consequences (Asmayawati et al., 2025; Widya
Ningrum et al., 2025).

Therefore, this study aimed to analyze the
association between gadget use and physical
and mental health among adolescents.
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Methods
Study Design

This study used an analytical survey design with
a cross-sectional approach. This design was
applied to examine the association between
gadget use and physical and mental health
among adolescents. Gadget use referred to the
level of gadget addiction among adolescents.
Physical health included eye health, hearing
health, and neck pain, while mental health
referred to the emotional effects experienced by
individuals who used gadgets.

Sampling

The population of this study consisted of
students from a state vocational high school in
Palembang City. The sampling technique used in
this study was total sampling, with a total
sample of 50 respondents. The inclusion criteria
were as follows: students aged 13-18 years,
students who owned a smartphone, students
who completed the entire research process,
students with good vision and hearing, and
students who agreed to participate in the study
by signing an informed consent form. The
exclusion criteria were students who were ill
and students who were absent during data
collection.

Instruments

The research instruments consisted of
questionnaires for each study variable. The
questionnaires were completed at one time.
Gadget use was measured using an adapted
version of the Mobile Phone Problematic Use
Scale (MPPUSA). The MPPUSA questionnaire
consisted of several aspects, including tolerance,
escape from problems, craving, withdrawal,
negative consequences, and social motivation.
The instrument trial obtained a reliability
coefficient of 0.877. This instrument consisted
of 24 statements with five response options:
never, rarely, sometimes, often, and always. The
gadget use variable was categorized into
problematic users, at-risk users, regular users,
and occasional users.

Physical health was measured using items
related to hearing health, eye health, and pain.
The hearing health domain consisted of seven

statements, the eye health domain consisted of
five statements, and the pain domain consisted
of five statements. The physical health variable
was categorized as good, moderate, and fair,
with scores of 17-56, 57-97, and >97,
respectively. Mental health was measured using
the 6-item Kutcher Adolescent Depression
Scale, with scores ranging from 0 to 3. The
mental health variable was categorized into
depression, with a score of =26, and no
depression, with a score of <6.

Data Collection

Data were collected directly from respondents
by distributing questionnaires containing
written statements to be completed by the
respondents. The completed questionnaires
were then collected, analyzed, and processed.
Questionnaire completion was conducted at one
time. In this study, the questionnaire was used
as a data collection technique by providing
respondents with a set of written questions or
statements to be answered and completed.

Data Analysis

Data were analyzed using the Kendall’s tau test.
Kendall's tau was wused Dbecause the
measurement scale of each study variable was
ordinal. The level of significance used in this
study was 95%, with an alpha value of 0.05.

Ethical Consideration

This study was conducted based on an ethical
review appropriate to the respondent group. All
respondents received an explanation regarding
the objectives and procedures of the study
through the informed consent process. Because
the respondents were minors and adolescents,
approval for data collection was obtained from
their guardians and the school where the
respondents were enrolled. This process was
conducted before data collection began. The
researchers ensured the confidentiality of
respondents’ personal data by using initials.
Respondents were also given the full right to
withdraw from the study at any time without
any sanctions or consequences.
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Results

This study involved a total of 50 respondents.
The respondent characteristics included age
and sex. The independent variable in this study
was gadget use, while the dependent variables
were physical health and mental health. The
study findings are presented in the following
tables.

Based on Table 1, most respondents were
middle adolescents aged 16-18 years, with 45
respondents  (90%). The majority of
respondents were male, with 34 respondents
(68%), while 16 respondents (32%) were
female. Regarding gadget use, most adolescents
were classified as at-risk users, with 45
respondents (90%). In terms of physical health,
most respondents were categorized as having
fair physical health, with 28 respondents (56%),
followed by moderate physical health, with 18
respondents (36%), and good physical health,
with 4 respondents (8%). Regarding mental
health, most respondents were categorized as

having depression, with 45 respondents (90%),
while 5 respondents (10%) were categorized as
not having depression.

Table 1. Frequency Distribution of Respondent
Characteristics

Characteristics n %
Age
Early adolescents (13-15) 5 10
Middle adolescents (16-18) 45 90
Gender
Female 16 32
Male 34 68
Gadget Use
Problematic users 3 6
At-risk users 45 90
Regular users 2 4
Physical Health
Good 4 8
Moderate 18 36
Fair 28 56
Mental Health
Depression 45 90
No depression 5 10

Table 2. Analysis of the Association Between Gadget Use and Physical and Mental Health

Independent Dependent Correlation Coefficient (r) p-value Interpretation
Variable Variable
Gadget use Physical health 0.055 0.687 No significant association
Gadget use Mental health 0.228 0.106 No significant association
Based on Table 2, the association between entrepreneurship, and entertainment. In

gadget use and physical health showed a p-value
of 0.687, indicating no significant association
between gadget use and physical health among
adolescents (p > 0.05). The association between
gadget use and mental health showed a p-value
of 0.106, indicating no significant association
between gadget use and mental health among
adolescents (p > 0.05). Therefore, gadget use
was not significantly associated with either
physical health or mental health in this study.

Discussion

Gadgets are technological devices that can be
connected to various applications through the
internet. They are portable communication
tools that can be carried anywhere (Surat et al.,
2021). Gadgets also serve several functions,
including communication, fashion,

adolescent life, gadgets can be used as media to
support lifestyle improvement. This can be
achieved through the use of social media, which
is easily accessible through gadgets (Frana,
2022). Appropriate gadget use can facilitate
daily needs in the modern era. Conversely,
gadget use may also have negative effects that
increase the risk of health problems, including
physical, psychological, and mental health
problems.

Gadget use has become an inseparable part of
daily human life. Ranti et al. (2022) stated that
excessive gadget use may cause psychological
disorders, such as depression, anxiety, stress,
insomnia, decreased self-esteem, and other
mental disorders (Purdani et al, 2026).
Adolescents who spend more than three hours
per day using gadgets have a 2.5 times higher
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risk of experiencing depression compared with
adolescents who use gadgets for less than one
hour per day (Putri et al., 2022). Therefore, easy
access to gadgets may produce both positive and
negative consequences, depending on how
individuals use them.

The findings of this study showed that most
adolescents had physical health in the fair
category. This was indicated by 28 respondents
(56%) who reported physical complaints,
including pain in the body, head, and other body
parts. Health refers to a complete state of
physical, mental, and social well-being, not
merely the absence of disease or disability
(Schramme, 2023). Physical health refers to a
condition in which individuals do not
experience pain and are clinically free from
illness. Physical health can be influenced by
healthy lifestyle patterns. Good physical
functioning may improve independence and
quality of life for each individual (Nailah et al,,
2025).

Adequate nutritional intake is needed to
support adolescent growth. Physical health
problems that may occur among adolescents
when nutritional needs are not fulfilled include
obesity, undernutrition, stunting, and anemia,
particularly among adolescent girls who
experience menstruation. These findings are
consistent with previous evidence showing that
gadget addiction may lead to reduced physical
activity = among  children, which can
subsequently interfere with physical health.
However, the physical health problems
experienced by adolescents in this study may
not have been caused only by gadget use. Other
factors, such as lack of exercise and inadequate
nutritional intake, may also contribute to
adolescent physical health problems (Sari et al.,
2022).

The analysis of the association between gadget
use and physical health showed a p-value of
0.687, indicating no significant association
between gadget use and adolescent physical
health. Physical health is a condition in which
the whole body and its parts are free from
illness and pain. Physical health may be
influenced by several factors, including social
and economic conditions such as income and

social status, physical environments such as
water, air, healthy activity spaces, safe housing,
community characteristics, individual behavior,
education level, genetics, access to health
services, sex, and social support. Although
excessive gadget use has been reported to be
associated with adolescent health (Zong et al,,
2024), the absence of a significant association in
this study may be explained by the presence of
other physical health-related factors among
adolescents. These may include environmental
conditions such as poor air and water quality,
uncertain weather, and decreased immune
function, which may contribute to physical
health problems among students.

The majority of respondents in this study were
categorized as having depression, with 45
respondents (90%). In this context, depression
was interpreted based on the condition of
adolescents as the dominant gadget users in the
digital era. Free access to gadgets and social
media may encourage adolescents to compare
their personal lives with the seemingly perfect
lives displayed by others. This condition may
contribute to feelings of inadequacy, low self-
esteem, being left behind, and fear of missing
out. Mental health is defined as a state of
complete physical, mental, and social well-
being, not merely the absence of disease,
weakness, or disability (Martin-Rodriguez et al.,
2024). Mental health may be influenced by life
events that affect personality and behavior, such
as violence, child abuse, long-term severe stress,
and bullying, which is one of the possible causes
among adolescents (Han et al.,, 2025).

Several factors may influence adolescent mental
health, including parenting style, environmental
health conditions, and the adolescent’s social
environment. Mental health problems, including
depression, may also be caused by other factors
related to education, social relationships, and
family conditions (Lin & Guo, 2024). In this
study, the analysis showed a p-value greater
than 0.05, indicating no significant association
between gadget use and adolescent mental
health. Mental health is a condition in which a
person does not experience guilt toward
oneself, has a realistic estimation of oneself,
accepts personal weaknesses and limitations,
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and experiences satisfaction in social life
(Augner et al.,, 2023).

Factors influencing mental health can be divided
into internal and external factors. Internal
factors include personality, physical condition,
psychological condition, attitudes toward life
problems, meaning in life, and balanced
thinking. External factors include social,
economic, political, cultural, environmental, and
other contextual conditions. Mental health
problems are commonly divided into stress,
anxiety, and depression. Mental health and
gadget use among adolescents are closely
related (Nakshine et al.,, 2022). However, mental
health problems among adolescents may not
only be caused by gadget use. Other
contributing factors may include adolescents’
own attitudes in facing life problems and their
developmental process of identity formation.

Conclusion and Recommendation

This study showed that there was no significant
association between gadget use and physical
health among adolescents. The findings also
showed no significant association between
gadget use and adolescent mental health. These
results indicate that physical and mental health
problems among adolescents may not be
determined by gadget use alone, but may also be
influenced by other factors, such as lifestyle,
physical activity, nutritional intake, family
environment, social relationships, academic
demands, and individual coping abilities.

Further studies are recommended to examine
other factors that may influence adolescent
physical and mental health using larger sample
sizes and more comprehensive measurement
instruments. Future research should also
consider potential confounding variables, such
as duration of gadget use, type of digital activity,
sleep quality, physical activity, nutritional
status, parenting style, peer relationships, and
academic stress. In practical settings,
adolescents are encouraged to manage gadget
use wisely as a preventive effort to maintain
physical and mental health. Schools, families,
and health professionals should also provide
education on balanced gadget use, healthy
screen-time habits, physical activity, and early
detection of mental health problems among
adolescents.
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