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Purpose: This study aimed to examine the relationship between smartphone
dependency (SD) and mental health (MH) in adolescents in order to develop
and implement plans pertaining to SD control.

Methods: Raw data from the 16th Online Adolescent Health Behavior Survey in
2020 were analyzed. A total of 482 respondents were selected as study subjects
based on their experience of smartphone overdependence (SO), specifically,
241 participants whose score for SO was 37 or higher (Group 2) and age- and
gender-matched 241 participants whose score was lower than 10 (Group 1).

Results: Frequency analysis, cross-tab analysis (x> test), and multinomial
logistic regression were performed Analysis shows that the MH affecting the
increase in SO is the subjective perception of happiness, subjective perception
of stress, sadness and despair, and experience of Loneliness. But, the variable
affecting the reduction is the subjective evaluation of sleep quality. The
likelihood of SO increased as adolescents felt unhappier [Exp (8) = 2.408] and
more stressed [Exp (B) = 4.453] and more often felt lonely [Exp (8) = 8.149],
but the likelihood decreased as they had neither sufficient nor insufficient sleep
duration [Exp (8) = 0.344]. The findings suggest that it is necessary to develop
aggressive measures for the prevention and management of MH in adolescents
showing SO because mental health is closely linked to SD. In developing the
measures, realistic approaches to widely pervasive SO among adolescents
should be explored by taking into account MH factors, that is, predictors of SO,
and the characteristics of youths, such that they can self-control smartphone
use and form desirable life habits.

adolescent, smartphone dependency, subjective health status, stress, happiness
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Introduction

Smartphones are used in daily life, from the public domain
(e.g., work) to the private one (e.g., shopping and conversations
with friends). Smartphone use is steadily rising as it is an
essential tool in modern society have practical and convenient
benefits by connecting to the internet and downloading diverse
apps and is becoming more socially acceptable. More than half
of the global population use smartphones (1, 2), and particularly
among children and adolescents, the rate of smartphone
adoption is rapidly increasing (3, 4).

In today’s world, it is difficult to imagine life without
smartphones. refers  to

Smartphone  overdependence

a state in which individuals experience interpersonal
conflict, physical discomfort, and difficulties in the family,
school, and workplace, because they cannot self-control
smartphone use (5). Smartphone overdependence can lead
to cognitive problems (6) and pathological conditions, such
as low sleep quality (7). Accordingly, many individuals
want to reduce their use of smartphones (8) but only
about half of them are 9),

smartphone addiction is so strong (7, 10). It has even

successful showing that
become one of the public health issues in many countries
worldwide (11).
Unlike previous generations, adolescents have less
experience in analog media. They are defined as the young
generation who have grown up with various IT systems from
birth. They have used smartphones since childhood and are
used to obtaining information, making new friends, and
expressing themselves through smartphones. Adolescents take
smartphones for granted and see the smartphone as the main
communication tool at the center of their lives (12). Thus,
they are highly attached to smartphones, tend to consider
smartphones as a part of themselves, and be dependent on
them. Of course, there are benefits of using smartphones,
such as convenience in daily life, educational use, and stress
reduction. However, smartphone overdependence during
adolescence, which is a critical phase in the lifespan, can
result in psycho-emotional pathology that cannot be ignored
(13). According to previous studies, adolescents showing
smartphone overdependence may experience various negative
health outcomes, such as depression, sleep disturbances, low
academic achievement, physical problems (i.e., text neck), and
social withdrawal (14-16). In particular, social distancing and
an increase in remote learning due to the prolonged COVID-19
pandemic have made it much easier for adolescents to have
access to smart media and smartphones. Hence, adolescent
smartphone overdependence may expand to an alarming
degree. The problem of adolescent smartphone overdependence
can manifest itself as an issue in society at large, as the problem
may continue into adulthood. Therefore, society should take
intervention measures to prevent smartphone overdependence

so that adolescents in the phase in which self-awareness and
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the attitude toward life are formed can grow physically and
mentally while maintaining a healthy lifestyle.

Various measures to treat smartphone addiction are being
introduced, but have failed to reduce the dependency rate
effectively because they are vulnerable to this information and
difficult to access (17). It is possible to intervene to decrease
smartphone dependency at school or home superficially, but
it is not easy for adolescents by themselves to perceive
overdependence as a problem. Even if they do, it is difficult
to change their behavior unless they motivate themselves to
address the problem. In other words, an effective preventive
or treatment approach does not yet exist (18). The reason is
that an environment has already been created in which it is
difficult to carry out daily living tasks without an internet-
accessible smartphone, which is essentially addictive (7, 10).
Therefore, it is critical to control the level of smartphone
dependency such that adolescents can use them correctly and
appropriately. Accordingly, it is important not only to identify
the causes of smartphone overdependence but also to investigate
a mechanism for its prevention.

This study was conducted to examine the pattern of
association between smartphone dependency and mental health
in adolescents to develop plans for smartphone dependency
control and health promotion. Therefore, this study aimed
to systemically investigate factors associated with smartphone
overdependence, to explore the ways to ameliorate the problems
early, to help develop a correct understanding of adolescent
smartphone dependency, and to develop effective preventive
measures for future effective interventions.

Materials and methods

Participants

This study analyzed raw data from the 16th Online Korean
Youth Risk Behavior Web-based Survey, a national statistical
survey (approval number, 117058) performed by the Korea
Disease Control and Prevention Agency, Ministry of Health and
Welfare of South Korea, and Ministry of Education, Science,
and Technology based on the National Health Promotion Act
(Article 19) to monitor primary health behavior among Korean
adolescents. Participants conducted the anonymous web-based
survey voluntarily and completed the self-administered during
a regular class period. The survey was distributed to a total
of 59,925 Korean adolescents between August and November
2020 and of those, 54,948 from 793 schools responded (response
rate: 94.9%).

In 2020 survey consisted of 120 questions assessing
the demographic information and 15 areas of health-related
behaviors and the smartphone dependency screening question
was newly included in the 2020 survey.
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As a result of analyzing the smartphone dependence of a
total of 45,291 subjects excluding 9,657 who answered errors to
the questions related to this study, there were 34,411 (75.98%)
in the general user group (a score of 22 or lower), 9,740
(21.51%) in the potential risk group (a score between 23 and
30), and 1,140 (2.52%) in the high-risk group (a score of 31
or higher). However, considering that it became permissible for
adolescents to use smartphones in their studies and daily life due
to COVID-19, it was necessary to strictly review the dependence
on smartphones of the subject to achieve the purpose of the
research. Therefore, in this study, 241 adolescents (Group 1) in
the top 0.53% of high-risk groups (more than 37 points) were
selected, and out of 7,925 teenagers (10 points, 17.50%) who said
they had little dependence on smartphones among general users,
241 adolescents were randomly selected by matching gender and
age with adolescents in Group 1, and a total of 482 people were
used for analysis. Approval from Kyung Hee University IRB was
not sought because the study used publicly available raw data.

Study variables

The following variables were analyzed to examine mental
health in adolescents spending too much time on smartphones:
the experience of smartphone overdependence; subjective health
status; subjective perception of happiness; subjective perception
of stress, sadness, and despair; subjective evaluation of sleep
quality; and experience of loneliness. The details are as follows.

Smartphone dependency

To estimate the rate of smartphone overdependence, the
Smartphone Overdependence Scale was used. This scale was
developed by the Korea National Information Society Agency
in 2016. It consists of 10 items in the domains of salience, self-
control failure, and serious consequences. The highest total score
is 40 points. Smartphone dependency is classified based on total
scores. A score of 22 or lower is classified as general use, a score
between 23 and 30 as a potential risk, and a score of 31 or
higher as a high-risk (19). In this study, however, considering
the changes in society due to the COVID-19 pandemic and
increased digitization, the smartphone non-dependent group
has a score lower than 10 (general user group), and the
smartphone overdependent group has a score of 37 or higher
(high-risk group).

Mental health

To examine mental health, variables regarding subjective
health status; subjective perceptions of happiness and stress,
sadness, and despair (depression); subjective evaluation of sleep
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quality; and the experience of loneliness were used. First,
subjective health status was based on the response to “in general,
how would you describe the condition of your health?” In the

» o«

raw data, the answer choices were “excellent,” “good,” “fair;
“poor;,” and “very poor.” In this study, the raw data were recoded
into three categories “good,” “fair; and “poor.” Second, the
subjective perception of happiness was based on the response
to “in general, how happy are you?” In the raw data, the

» «

answer choices were “very happy,

» «

somewhat happy,” “neutral,”
“somewhat unhappy,” “and very unhappy.” In the study, the five
answer categories were recoded into three categories “happy,
“neutral,” and “unhappy.” Third, the subjective perception of
stress was based on the response to “in general, how stressed are
you?” In the raw data, there were five answer choices ranging
from “T feel very stressed” to “I don’t feel stressed at all.” In
the study, the data were recoded into three categories of “very
stressed,” “somewhat stressed,” and “not at all stressed.” Fourth,
the subjective perception of sadness/despair (depression) was
based on the response to “in the last 12 months, have you felt
sad or despaired continuously for at least 2 weeks such that you
could not carry out daily life activities?” Answer categories in
the raw data, “yes” and “no,” were used in the study, as well.
Fifth, the subjective evaluation of sleep quality was based on
the response to “do you think the number of sleep hours in the
last 7 days was sufficient for recovering from fatigue?” The raw
data were coded with five answer categories ranging from “very
sufficient” to “not sufficient at all,” and recoded data using three

» «

categories of “sufficient,” “neither sufficient nor insufficient,” and
“insufficient” were used in the study. Sixth, the experience of
loneliness was based on the response to “in the last 12 months,

how frequently did you feel lonely?” The same answer categories

in the raw data, that is, “never;” “rarely;” “sometimes,” “often,”
and “always,” were used in the study.
Data analysis

The participants’ characteristics and anthropometric

information were summarized by SPSS 25.0 version (SPSS
Inc., Chicago, IL, USA). The participant’s personal information
(i.e., sex, age) was examined by descriptive statistics and
anthropometrics information (i.e., height, weight, and BMI).
Additional independent t-tests were also used to examine the
difference in anthropometric information between the groups.
The chi-square analysis (x> test) was utilized to investigate
mental health factors’ differences between smartphone-non-
dependent and smartphone-overdependent groups, and a
p-value was used to evaluate whether there are significant
differences between the two groups. Additionally, multinomial
logistic regression was used to demonstrate the association
between smartphone dependency and other variables (i.e.,
Subjective health status, Subjective perception of happiness,
Subjective perception of stress, Sadness, and despair, Subjective
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TABLE 1 Characteristics and anthropometrics for participants in two groups.

Variables
No. (%)
Gender Male 117 (48.55)
Female 124 (51.45)
Age (year) 12yr 11 (4.56)
13 yr 26 (10.79)
14 yr 36 (14.94)
15yr 52 (21.58)
16 yr 35 (14.52)
17 yr 56 (23.24)
18 yr 25 (10.37)
Height (cm) Male
Female
Weight (kg) Male
Female
BMI (kg/m?) Male
Female

Group 1 (n = 241)

10.3389/fpubh.2022.1056693

Group 2 (n =241)

Mean £ SD No. (%) Mean & SD

116 (48.13)

125 (51.87)

11 (4.56)

26 (10.79)

36 (14.94)

52 (21.58)

35(14.52)

56 (23.24)

25 (10.37)
171.86 + 7.98 172.08 + 8.64
161.33 + 5.33 161.34 £ 5.11
64.53 £ 14.23 65.87 + 14.20
52.92 %+ 8.56 53.90 + 8.26
21.76 £ 4.16 22.17 £4.16
20.30 £ 2.88 20.68 + 2.81

Group 1 = Smartphone non-dependent group (lower than 10 points); Group 2 = Smartphone overdependent group (37 points or higher); SD, standard deviation; BMI, body mass index.

There are no significant differences in height, weight, and BMI between the early Group 1 and Group 2.

evaluation of sleep quality, Experience of loneliness) and results
were presented as odds ratios (OR) with 95% confidence
intervals (95% CI). Statistical significance was determined based
on p < 0.05, in all analyses.

Result

Participants’ demographic characteristics (i.e., gender and
age) and anthropometric measurements (i.e., height, weight,
and BMI) are summarized as the frequency and proportions.
The sample in the present study included 482 adolescents
and the average age was 15.42 years; males were 48.3%
and females were 51.7% in each group (i.e., smartphone
non-dependent and smartphone overdependent group). The
adolescents’ characteristics (i.e., gender and age) indicated no
significant differences among the two different groups because
age and gender were matched for each group (p < 0.05). The
findings discussed so far are presented in Table 1.

In the analysis of mental health variables according to
the level of smartphone dependency, statistically significant
between-group differences were found in all variables (p <
0.001). Regarding subjective health status, the proportion of
“good” was the highest in both the smartphone overdependent
and the non-dependent groups, 73.44 and 56.43%, respectively.
The proportion of “poor” was low, 539 and 18.26% in
the smartphone overdependent and non-dependent groups,
respectively. Regarding the subjective perception of happiness,
in the smartphone non-dependent group, the proportion of
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“happy” was high (70.12%) and that of “unhappy” was low
(4.56%). On the other hand, in the smartphone-overdependent
group, the proportions of “happy” and “neutral” were high,
36.93 and 35.68%, respectively. Regarding perceived stress, in the
smartphone non-dependent group the proportion of “somewhat
stressed” was high (39.00%), whereas in the smartphone
overdependent group, the proportion of “very stressed” was
high (67.22%) and that of “not stressed” low (6.64%). With
regard to sadness/despair, the proportion of “no”
was high (75.52%) in the smartphone non-dependent group,

answers

whereas the proportion of “yes” answers was high (56.85%)
in the smartphone overdependent group. Regarding the
subjective evaluation of sleep quality, in the smartphone non-
dependent group, the proportions of “insufficient” (33.20%),
“neither” (33.20%), and “sufficient” (33.61%) answers were
evenly distributed. In the smartphone-overdependent group, the
proportion of “insufficient” answers was the highest, 60.58%.
Regarding the experience of loneliness, in the smartphone
non-dependent group, the proportion of “never” answers was
high (41.08%) and that of “always” answers was low (2.07%).
By contrast, in the smartphone-overdependent group. The
proportions of “sometimes” (25.83%), “always” (22.41%), and
“often” (24.90%) answers were high at a similar level, and the
proportion of “rarely” answers was low (11.62%). The findings
discussed so far are presented in Table 2.

A multinomial logistic regression analysis was performed
to identify factors influencing smartphone dependency in
adolescents. The results are presented in Table 3. Smartphone
overdependence was significantly associated with the subjective
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TABLE 2 Cross-tab analysis results on mental health variables by the group.

10.3389/fpubh.2022.1056693

Variables Group 1 (n=1241) Group2(n=241) Total (n=482) X3
Subjective health status Poor 13 (5.39%) 44 (18.26%) 57 (11.83%) 23,123
Fair 51(21.16%) 61 (25.31%) 112 (23.24%)
Good 177 (73.44%) 136 (56.43%) 313 (64.94%)
Subjective perception of happiness Unhappy 11 (4.56%) 66 (27.39%) 77 (15.98%) 68.344%%%
Neutral 61 (25.31%) 86 (35.68%) 147 (30.50%)
Happy 169 (70.12%) 89 (36.93%) 258 (53.53%)
Subjective perception of stress Very 68 (28.22%) 162 (67.22%) 230 (47.72%) 86.317*
Somewhat 94 (39.00%) 63 (26.14%) 157 (32.57%)
Not at all 79 (32.78%) 16 (6.64%) 95 (19.71%)
Sadness and despair Yes 59 (24.48%) 137 (56.85%) 196 (40.66%) 52.314%%¢
No 182 (75.52%) 104 (43.15%) 286 (59.34%)
Subjective evaluation of sleep quality Insufficient 80 (33.20%) 146 (60.58%) 226 (46.89%) 36.306*%*
Neither sufficient nor insufficient 80 (33.20%) 48 (19.92%) 128 (26.56%)
Sufficient 81 (33.61%) 47 (19.50%) 128 (26.56%)
Experience of loneliness Always 5(2.07%) 54 (22.41%) 59 (12.24%) 86.430%*
Often 25 (10.37%) 60 (24.90%) 85 (17.63%)
Sometime 71 (29.46%) 62 (25.73%) 133 (27.59%)
Rarely 41 (17.01%) 28 (11.62%) 69 (14.32%)
Never 99 (41.08%) 37 (15.35%) 136 (28.22%)
Group 1; Smartphone nondependent group (lower than 10 points), Group 2; Smartphone overdependent group (37 points or higher); “"p < 0.001.
TABLE 3 Multinomial logistic analysis results in the mental health variables of the smartphone overdependent group.
Variables B S.E Wald Odds ratio (95% CI)
Subjective health status Good 1 [reference]
Fair —0.189 0.274 0.476 0.828 (0.484-1.416)
Poor 0.133 0.431 0.096 1.143 (0.491-2.661)
Subjective perception of happiness Happy 1 [reference]
Neutral 0.605 0.256 5.606 1.831* (1.110-3.022)
Unhappy 0.879 0.433 4.111 2.408*
(1.030-5.632)
Subjective perception of stress Not at all 1 [reference]
Somewhat 0.982 0.357 7.576 2.670** (1.327-5.375)
Very 1.494 0.378 15.591 4.453%%% (2.122-9.346)
Sadness and despair No 1 [reference]
Yes —0.376 0.255 2.169 0.687 (0.417-1.132)
Subjective evaluation of sleep quality Insufficient 1 [reference]
Neither sufficient nor insufficient —1.067 0.269 15.689 0.344*%% (0.203-0.583)
Sufficient —0.388 0.272 2.03 0.679 (0.398-1.157)
Experience of loneliness Never 1 [reference]
Rarely 0.208 0.352 0.35 1.232 (0.618-2.456)
Sometimes 0.122 0.313 0.153 1.13 (0.612-2.086)
Often 0.767 0.384 3.985 2.153* (1.014-4.570)
Always 2.098 0.573 13.406 8.149*** (2.651-25.052)

"p <0.001, "p < 0.01, p < 0.05, S.E, Standard Error; CI, confidence interval; Group 1, Smartphone non-dependent group (lower than 10 points); Group 2, Smartphone overdependent

group (37 points or higher), the Reference category is group 1.
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4—| 0.344(0.203,0.583)

nor insufficient

Always 8.149 (2.654,25.052¥ +
Experience of Loneliness
Often ———————2.153(1.014.4.57)
Sufficient 41 0.679(0.203,0.583)
Subjective
Evaluation of Sleep
Quality Neither sufficient

FIGURE 1
Forest plot of the odds ratios for mental health factors.

Sadness and Despair Yes —&1+— 0.687 (0.417,1.132)
Very + 4.453 (2.122,9.346)
Subjective Perception of
Stress
Somewhat g 2.67(1.327,5.375)
Unhappy - 2.408 (1.030, 5.632)
Subj Perception of F
Neutral —+————— 1.831(1.110,3.022)
Subjective Health Status Poor —— 1.143(0.491.2.661)
1 1 3 5 7 9 11 13 15 17 19 21 23 25

27

odds ratio (95% condifence interval)

perception of happiness. Compared to being happy, being
neutral was 1.831 times higher (OR = 1.831; 95% CI =
1.110, 3.022) and 2.408 times higher (OR = 2.408; 95% CI =
1.030, 5.632) for “unhappy.” Regarding the subjective perception
of stress, the likelihood of smartphone overdependence was
2.670 times higher (OR = 2.670; 95% CI = 1.327, 5.375)
for “somewhat” and 4.453 times higher (OR = 4.453; 95%
CI = 2.122, 9.346) for “very” when compared to “not at
all.” The subjective evaluation of sleep quality (the extent to
which respondents recovered from fatigue by sleeping) was also
significantly associated with smartphone overdependence. The
group was strongly negatively associated with a lower of being
“Neither sufficient nor insufficient” (OR = 0.344; 95% CI =
0.203, 0.583), in comparison to “Insufficient.” Lastly, concerning
the experience of loneliness, the likelihood of smartphone
overdependence was 2.153 times higher (OR = 2.153; 95% CI
= 1.014, 4.570) for “often” and 8.149 times higher (OR = 8.149;
95% CI = 2.651, 25.052) for “Always” answers compared with
“Never” answers shown in Figure 1.

Discussion

As smartphone adoption and use increase, smartphone

overdependence has manifested worldwide. Smartphone
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overdependence in adolescents causes indiscriminate exposure
to information, disruption in learning involvement, and
decreased physical activity (18). Hence, not only does it have a
negative impact on balanced growth and development, but it
is also highly likely to create a societal problem as smartphone
overdependence during adolescence is strongly linked to
smartphone addiction in adulthood (10, 11). Accordingly,
this study aimed to investigate the relationship between
smartphone dependency and the mental health of adolescents
and to provide basic data needed in developing measures
for the prevention of smartphone overdependence in order
to promote healthy growth. The study findings showed
that all mental health factors were significantly different
according to smartphone dependency level and that subjective
perceptions of happiness and stress, sleep satisfaction, and
the experience of loneliness was significantly influenced by
smartphone overdependence.

The results of the present study clearly support the
health factors
to smartphone dependency level that all mental health

strong association in mental according
variables showed statistically significant differences (p <
0.001). Specifically, the proportions of respondents whose
subjective health status was poor and who felt unhappy
were higher in the smartphone over-dependent group than

in the smartphone non-dependent group. Additionally, the
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proportions of respondents experiencing high-stress levels,
sadness/despair, and loneliness were higher in the former
group. These findings are in line with previous study findings
that adolescent smartphone addiction has a negative impact
on mental health (20, 21) and that adolescents with greater
smartphone overdependence proneness are more likely
to show depressive symptoms (22). It is believed that the
government needs to take aggressive measures to prevent
and manage mental health problems in adolescents showing
smartphone overdependence.

The smartphone over-dependent group had a lower
proportion of respondents that their sleep quality is sufficient
than the smartphone non-dependent group did. This finding is
also consistent with previous findings that heavy smartphone
use was also directly associated with poor sleep quality and
delayed sleep patterns (23) and that college students with
smartphone over-dependence disposition had low-quality sleep
(24, 25). Because, during adolescence, sleep is an important
factor affecting growth, academic achievement, and mental
health (26), interventions should be developed to educate
adolescents who are over-dependent on smartphones to sleep for
a sufficient duration.

In addition, this study was mainly designed to investigate
the association between smartphone dependency and mental
health factors in adolescents showed that subjective perceptions
of happiness and stress, sleep satisfaction, and the experience
of loneliness was statistically significantly associated with
smartphone dependency (p < 0.05). Specifically, the more
Korean adolescents felt unhappier and the more they felt
stressed, the higher the likelihood of their smartphone
overdependence. The likelihood decreased as adolescents were
unsatisfied with their sleep quality, but increased as they
more frequently felt lonely. These findings are consistent
with previous study findings that increased smartphone use
in adolescents is linked to physical and psychological health
problems, like low sleep quality (27), and resulted in feelings
of loneliness (28). In the current study, compared to the
smartphone non-dependent group, in the smartphone over-
dependent group, happiness, stress, sleep, and loneliness had
negative impacts.

In modern society, smartphone use is closely linked to
daily life overall (29). Among adolescents, a phenomenon has
emerged in which they are dependent on smartphones so as
not to be isolated from peers (30) and to be emotionally
secure (31). But, someone who is addicted to a smartphone
will feel happy when using a smartphone, then feel stressed
and anxious when they can’t meet the needs of using their
smartphone (32). One study found a negative direct association
between satisfaction with life and smartphone use in one of their
samples (33).

In addition, smartphone overdependence makes it difficult
to develop healthy sleep habits (34) and prevents users
from having high-quality sleep owing to the blue light
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emitted by the smartphone screen even during sleep hours
(35). Adolescents’ reasons for basic smartphone ownership
were largely focused on their desire to be connected to
their social networks (36). But, adolescents are used to
communicating through smartphones in a manner limited
to visual and auditory perceptions during the phase in
their lifespan in which sociability and emotions should be
developed in diverse situations, and smartphone use gives
them fewer opportunities to develop solid interpersonal
relationships. As adolescents find real-life communication
difficult, they feel empty and socially isolated owing to the
interpersonal relationships being formed that are detached
from physical reality, and thus, smartphone overdependence
is predicted in adolescents who frequently feel lonely (37,
38). Because mental health in adolescents is closely linked
to smartphone overdependence, as shown above, aggressive
measures are needed to help them develop desirable life habits
by appropriately controlling smartphone use. In developing such
measures, realistic approaches to widely pervasive smartphone
overdependence among adolescents should be explored by
taking into account mental health factors, that is, predictors of
smartphone overdependence.

This study had positive strengths, first, it used national
statistical data to define smartphone overdependent and
smartphone non-dependent, and second, it had meaningful
in that it examined the association between smartphone
dependence and mental health factors in adolescents with
age- and gender-matched populations. However, there are
a few limitations of the study. First, owing to the cross-
sectional study design, we were unable to identify the tendency
relation between smartphone dependency and mental health.
Second, the study could not more detail identify other levels
of smartphone dependence because it compared and analyzed
low and high smartphone-dependent groups. Third, it was
not possible to consider various factors that could affect the
smartphone dependency of adolescents, such as changes in
smartphone use, lifestyle, and the home environment caused
by COVID-19.

Conclusion

This study examined differences in mental health variables
according to smartphone dependency levels in adolescents.
These findings provide a greater understanding of the
mental health factors predicting smartphone overdependence,
subjective perceptions of happiness, stress, sleep satisfaction,
and loneliness negatively influenced overdependence.
The results of these studies suggested that teenagers can
acquire information through smartphones, form social
relationships, and try to relieve stress, but it has a negative
impact on actual emotional satisfaction. Therefore, rather

than unconditionally restricting adolescents from using
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smartphones, parents and the government should pay
attention to exploring using smartphone control levels and
techniques appropriate for adolescents, and they are needed
to develop a variety of educational methods to develop healthy
adolescents. In order to prevent adolescents’ dependence
on smartphones, parents need to mutually discuss the
use of smartphones, have high-quality conversations, and
show exemplary smartphone usage behavior to adolescents.
In addition, education authorities will be encouraged to
develop and use applications to help them use smartphones
correctly, conduct a survey on the use of smartphones after
COVID-19, and conduct educational campaigns on how
to form peer relationships and use leisure time instead of
using smartphones.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The
reviewed and approved by the study used anonymized

studies involving human participants were

and deidentified data on the sixteenth KYRBS as a government-

approved statistical survey (Approval number: 117058).
Written informed consent to participate in this study
was provided by the participants’ legal guardian/next
of kin.

References

1. Newzoo. Global Mobile Market Report. (2021). Available online at: https://
newzoo.com/insights/trend- reports/newzoo- global-mobile- market-report-2021-
free-version/ (accessed February 18, 2022).

2. O’Dea S. Number of smartphone users worldwide from 2016 to 2021.

3. Auhuber L, Vogel M, Grafe N, Kiess W, Poulain T. Leisure activities
of healthy children and adolescents. Int J Environ Res Public Health. (2019)
16:2078. doi: 10.3390/ijerph16122078

4. Kabali HK, Irigoyen MM, Nunez-Davis R, Budacki JG, Mohanty SH, Leister
KP, et al. Exposure and use of mobile media devices by young children. Pediatrics.
(2015) 136:1044-50. doi: 10.1542/peds.2015-2151

5. Park J-H. Factors related to smartphone dependence among adults in their 20s.
] Korea Acad Ind Coop Soc. (2020) 21:195-204. doi: 10.5762/KAIS.2020.21.8.195

6. Wilmer HH, Sherman LE, Chein JM. Smartphones and cognition: a review
of research exploring the links between mobile technology habits and cognitive
functioning. Front Psychol. (2017) 8:605. doi: 10.3389/fpsyg.2017.00605

7. Demirci K, Akgoniil M, Akpinar A. Relationship of smartphone use severity
with sleep quality, depression, and anxiety in university students. ] Behav Addict.
(2015) 4:85-92. doi: 10.1556/2006.4.2015.010

8. Olson JA, Sandra DA, Colucci ES, Al Bikaii A, Chmoulevitch
D, Nahas J, et al. Smartphone addiction is increasing across the
world: a meta-analysis of 24 countries. Comput Human Behav. (2022)
129:107138. doi: 10.1016/j.chb.2021.107138

Frontiersin Public Health

08

10.3389/fpubh.2022.1056693

Author contributions

N-HK and S-HY: data curation. N-HK and Ju-ML: formal
analysis. Ja-ML and S-HY: investigation. Ju-ML and Ja-ML:
methodology. Ju-ML: project administration. N-HK: writing—
original draft. S-HY and Ju-ML: writing—review and editing.
All authors have read and agreed to the published version of
the manuscript.

Funding

This work was supported by a grant from Kyung Hee
University in 2022 (KHU-20220924).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

9. Deloitte US. Global Mobile Consumer Survey: US Edition. Deloitte US
(2018). Available online at: https://www2.deloitte.com/content/dam/Deloitte/
us/Documents/technology- media-telecommunications/us- tmt- global- mobile-
consumer-survey-exec-summary-2018.pdf (accessed February 18, 2022).

10. Ding D, Li J. Smartphone overuse: a growing public health issue. J Psychol
Psychother. (2017). doi: 10.4172/2161-0487.1000289

11. van Velthoven MH, Powell ], Powell G. Problematic smartphone use: Digital
approaches to an emerging public health problem. Digit Health. (2018) 4:1-9.
doi: 10.1177/2055207618759167

12. Wickord L-C, Quaiser-Pohl C. Psychopathological symptoms and personality
traits as predictors of problematic smartphone use in different age groups. Behav
Sci. (2022) 12:20. doi: 10.3390/bs12020020

13. Jeon H, Jang S. A study on the influence of depression and stress on
smartphone addiction among university students: focused on moderating effect of
gender. Korean ] Youth Stud. (2014) 21:103-29.

14. Chen B, Liu E, Ding S, Ying X, Wang L, Wen Y. Gender differences in factors
associated with smartphone addiction: a cross-sectional study among medical
college students. BMC Psychiatry. (2017) 17:1-9. doi: 10.1186/s12888-017-1503-z

15. Ng FK, Wallace S, Coe B, Owen A, Lynch ], Bonvento B, et al. From
smartphone to bed-side: exploring the use of social media to disseminate
recommendations from the national tracheostomy safety project to front-line
clinical staff. Anaesthesia. (2020) 75:227-33. doi: 10.1111/anae.14747

frontiersin.org


https://doi.org/10.3389/fpubh.2022.1056693
https://newzoo.com/insights/trend-reports/newzoo-global-mobile-market-report-2021-free-version/
https://newzoo.com/insights/trend-reports/newzoo-global-mobile-market-report-2021-free-version/
https://newzoo.com/insights/trend-reports/newzoo-global-mobile-market-report-2021-free-version/
https://doi.org/10.3390/ijerph16122078
https://doi.org/10.1542/peds.2015-2151
https://doi.org/10.5762/KAIS.2020.21.8.195
https://doi.org/10.3389/fpsyg.2017.00605
https://doi.org/10.1556/2006.4.2015.010
https://doi.org/10.1016/j.chb.2021.107138
https://www2.deloitte.com/content/dam/Deloitte/us/Documents/technology-media-telecommunications/us-tmt-global-mobile-consumer-survey-exec-summary-2018.pdf
https://www2.deloitte.com/content/dam/Deloitte/us/Documents/technology-media-telecommunications/us-tmt-global-mobile-consumer-survey-exec-summary-2018.pdf
https://www2.deloitte.com/content/dam/Deloitte/us/Documents/technology-media-telecommunications/us-tmt-global-mobile-consumer-survey-exec-summary-2018.pdf
https://doi.org/10.4172/2161-0487.1000289
https://doi.org/10.1177/2055207618759167
https://doi.org/10.3390/bs12020020
https://doi.org/10.1186/s12888-017-1503-z
https://doi.org/10.1111/anae.14747
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Kim et al.

16. Zhang MX, Wu AMS. Effects of smartphone addiction on
sleep quality among Chinese university students: the mediating role
of self-regulation and bedtime procrastination. Addict Behav. (2020)

111:106552. doi: 10.1016/j.addbeh.2020.106552

17. Kim DJ. A systematic review on the intervention program of
smartphone addiction. | Korea Acad Ind Coop Soc. (2020) 21:276-88.
doi: 10.5762/KAIS.2020.21.3.276

18. Lee O, Kim JH, Hwang SH. Relationships between physical activity and
internet addiction in Korean adolescents. | Sport Leisure Stud. (2015) 62:603—
12. doi: 10.51979/KSSLS.2015.11.62.603

19. NIA. 2016 Digital Culture Forum Policy Research Report. (2016).
Available online at: https://www.iapc.or.kr/mediaView.do?idx=28&article_id=
ICCART_0000000110342&type=Al#this (accessed March 3, 2022).

20. Bae SM. Causal relationships among family relationship, addictive use of
smart-phone, and emotional problem: model verification for national adolescents.
Inform Policy. (2015) 22:36-46. doi: 10.22693/NIAIP.2015.22.3.036

21. Jun DS, Kim DW. The Effects of Smart Phone Addiction on
mental health of adolescents and adults - Focusing on the Moderating
Effect of Family Support. Social Science Research Review. (2015)
31:159-81. doi: 10.18859/ssrr.2015.08.31.3.159

22. Geum C. A study on smartphone “addiction proneness” and mental health
problems in middle school and high school students (Master’s thesis). Seoul:
Seoul National University (2013). Available online at: http://www.riss.kr/link?id=
T13143635 (accessed August 19, 2022).

23. Chi S. Ko M-s, Lee J-h, Yi H-s, Lee M-S. Smartphone usage and sleep quality
in korean middle school students during the COVID-19 pandemic. Psychiatry
Investig. (2022) 19:722-8. doi: 10.30773/pi.2022.0032

24. Choi D. Physical activity level, sleep quality, attention control and self-
regulated learning along to smartphone addiction among college students. ] Korea
Acad Ind Coop Soc. (2015) 16:429-37. doi: 10.5762/KAIS.2015.16.1.429

25. Sahin S, Ozdemir K, Unsal A, Temiz N. Evaluation of mobile phone
addiction level and sleep quality in university students. Pak | Med Sci. (2013)
29:913-8. doi: 10.12669/pjms.294.3686

26. RaJS, Cho YH. Combined influence of screen based sedentary behavior and
sleep duration on obesity, depression, and suicidal ideation in Korean adolescents.
J Korean Public Health Nurs. (2014) 28:241-57. doi: 10.5932/JKPHN.2014.28.2.241

27. Riehm KE, Feder KA, Tormohlen KN, Crum RM, Young AS, Green KM,
et al. Associations between time spent using social media and internalizing
and externalizing problems among US youth. JAMA Psychiatry. (2019) 76:1266-
73. doi: 10.1001/jamapsychiatry.2019.2325

Frontiersin Public Health

09

10.3389/fpubh.2022.1056693

28. Enez Darcin A, Noyan C, Nurmedov S, Yilmaz O, Dilbaz N. Smartphone
addiction in relation with social anxiety and loneliness among university
students in Turkey. Eur Psychiatry. (2015) 30:1. doi: 10.1016/S0924-9338(15)
30398-9

29. Zimmermann L. “Your screen-time app is keeping track”: consumers are
happy to monitor but unlikely to reduce smartphone usage. ] Assoc Consum Res.
(2021) 6:377-82. doi: 10.1086/714365

30. Cho S-H, Suh K-H. An exploratory study on factors related with
SNS addiction proneness: focus on covert narcissism, self-presentational
motivation, and sense of alienation. Korean ] Health Psychol. (2013) 18:239-
50. doi: 10.17315/kjhp.2013.18.1.014

31. Mei S, Hu Y, Wu X, Cao R, Kong Y, Zhang L, et al. Health risks of mobile
phone addiction among college students in China. Int ] Mental Health Addict.
(2022) 1-16. doi: 10.1007/s11469-021-00744-3

32. Muhammad Faridl A, Sapto A, Windi Chusniah R. The effect of smartphone
addiction on adolescent mental health and social interaction. In: Proceedings of the
5th International Conference on Sport Science and Health (ICSSH 2021). Atlantis
Press, Indonesia (2022). p. 81-5.

33. Lachmann B, Sindermann C, Sariyska RY, Luo R, Melchers MC,
Becker B, et al. The role of empathy and life satisfaction in internet and
smartphone use disorder. Front Psychol. (2018) 9:398. doi: 10.3389/fpsyg.2018.
00398

34. Kang Y, Liu S, Yang L, Xu B, Lin L, Xie L, et al. Testing the
bidirectional associations of mobile phone addiction behaviors with mental
distress, sleep disturbances, and sleep patterns: a one-year prospective study among
Chinese college students. Front Psychiatry. (2020) 11:634. doi: 10.3389/fpsyt.
2020.00634

35. Krishnan B, Sanjeev RK,
among  bedtime  smartphone users.
11:114. doi: 10.4103/ijpvm.IJPVM_266_19

Latti RG.
Int ]

Quality  of
Prev  Med.

sleep
(2020)

36. Oksman V, Turtiainen J. Mobile communication as a social stage:meanings
of mobile communication in everyday life among teenagers in Finland. New Media
Soc. (2004) 6:319-39. doi: 10.1177/1461444804042518

37. Zhen R, Li L, Li G, Zhou X. Social isolation, loneliness, and mobile
phone dependence among adolescents during the COVID-19 pandemic: roles of
parent—child communication patterns. Int | Ment Health Addict. (2021) 1-15.
doi: 10.1007/s11469-021-00700-1

38. Mahapatra S. Smartphone addiction and associated consequences:
role of loneliness and self-regulation. Behav Inf Technol. (2019)
38:833-44. doi: 10.1080/0144929X.2018.1560499

frontiersin.org


https://doi.org/10.3389/fpubh.2022.1056693
https://doi.org/10.1016/j.addbeh.2020.106552
https://doi.org/10.5762/KAIS.2020.21.3.276
https://doi.org/10.51979/KSSLS.2015.11.62.603
https://www.iapc.or.kr/mediaView.do?idx=28&article_id=ICCART_0000000110342&type=A1#this
https://www.iapc.or.kr/mediaView.do?idx=28&article_id=ICCART_0000000110342&type=A1#this
https://doi.org/10.22693/NIAIP.2015.22.3.036
https://doi.org/10.18859/ssrr.2015.08.31.3.159
http://www.riss.kr/link?id=T13143635
http://www.riss.kr/link?id=T13143635
https://doi.org/10.30773/pi.2022.0032
https://doi.org/10.5762/KAIS.2015.16.1.429
https://doi.org/10.12669/pjms.294.3686
https://doi.org/10.5932/JKPHN.2014.28.2.241
https://doi.org/10.1001/jamapsychiatry.2019.2325
https://doi.org/10.1016/S0924-9338(15)30398-9
https://doi.org/10.1086/714365
https://doi.org/10.17315/kjhp.2013.18.1.014
https://doi.org/10.1007/s11469-021-00744-3
https://doi.org/10.3389/fpsyg.2018.00398
https://doi.org/10.3389/fpsyt.2020.00634
https://doi.org/10.4103/ijpvm.IJPVM_266_19
https://doi.org/10.1177/1461444804042518
https://doi.org/10.1007/s11469-021-00700-1
https://doi.org/10.1080/0144929X.2018.1560499
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Association between smartphone overdependency and mental health in Korean adolescents during the COVID pandemic; Age-and gender-matched study
	Introduction
	Materials and methods
	Participants
	Study variables
	Smartphone dependency
	Mental health 
	Data analysis

	Result
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


