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Purpose: The excessive use of smartphones for social interaction is associated with mental
health. However, few studies have considered the purpose of smartphone usage and screen
time together. Therefore, we investigated the impact of smartphone purpose and screen time
on mental health using data from the 2017 Korea Youth Risk Behavior Web-based Survey
(KYRBS).

Participants and Methods: A total of 54,243 adolescents answered items on purpose and
screen time of smartphone use, stress perception, sleep dissatisfaction, depressive symptoms,
and suicide-related indicators. The purpose of smartphone usage was categorized as social
interaction and non-social interaction, and the daily smartphone screen time was classified
into three categories: < 2 hours, > 2 hours but < 4 hours, > 4 hours per day.

Results: We determined that, on weekdays, stress perception, sleep satisfaction, depressive
symptoms, and suicide-related indicators worsened in both groups that used smartphones for
>4 hours per day. When using smartphone for >2 hours but <4 hours per day on weekdays,
depending on the smartphone use purpose, mental health outcomes differed between the two
groups. On weekends, using smartphones for >2 hours but <4 hours per day worsened sleep
satisfaction but decreased suicide-related indicators in both groups. Mental health outcomes
improved when participants used smartphones for >2 hours but <4 hours per day but
worsened when smartphones were used for >4 hours per day on weekends.

Conclusion: Recommended screen time of smartphone is different depending on the
purpose of smartphone use, and the risk of uncontrolled usage is emphasized, rather than
the absolute screen time.

Keywords: mental health, smartphone addiction, social interaction, social media

Introduction
Since the beginning of smartphone popularization in 2007, smartphone ownership
has steadily increased globally. As of 2020, more than five billion people possess
mobile devices worldwide. In 2018, the ownership rate among South Koreans
reached 95%, the highest in the world.! As smartphones become more popular
and accessible, interest in the effects of their usage on adolescents is increasing,
especially concerning mental health. Thus, the notion of “smartphone addiction”
and “problematic smartphone usage” ensued. It refers to prolonged smartphone use,
frustration when unable to use a smartphone, and disinterest in non-smartphone-
related activities. These factors indicate addictive behavior and result in impairment
of social or other important areas of functioning.

This problematic smartphone usage is associated with the duration of its
utilization.” According to a study of 4434 adolescents in 2019, the failure to
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control usage time accounted for the highest percentage of
the causes of problematic smartphone use. Rozgonjuk®
reports that smartphone usage duration is closely related
to problematic smartphone use. In addition, increased
duration of smartphone usage in adolescents is related to
mental health problems, such as the development of
depressive symptoms,”® decreased general happiness,’
poor sleep quality,® suicidal ideation,” and increased risk
of obesity and cardiovascular disease.'® Considering the
risk of excessive smartphone use, the Canadian 24-Hour
Movement Guidelines recommends < 2 hours of screen

1

time for children aged 5-17 years,'" and the American

Academy of Pediatrics also recommends < 1 to 2 hours
of screen time for children aged 2-18 years.'>'?
However, certain studies have shown that an excess of
the recommended screen time has no negative
consequences'* or is inconsequential an effect to warrant
policy change'” on adolescent mental health. This suggests
that screen time and mental health may have a complex
association and depends on the purpose of usage—for
example, reading, playing games, and communicating,
and the diversity of media used—rather than a linear rela-
tionship. Prior studies found a U-shaped curve between
16" which

increased the risk of depressive symptoms in groups with

screen time and mental health measures,

high screen time but conversely had a positive effect in
groups with low or moderate screen time levels. A study
of Internet usage duration also confirmed the U-shaped
connection to mental health.'”'® These results suggest
that excessive and uncontrolled use of digital media, rather
than absolute screen time, could more negatively affect the
mental health of adolescents.

Meanwhile, past studies have primarily focused on the
purpose of problematic smartphone usage with regard to
the function of social media on smartphones. Smartphone
usage for social networking was associated with proble-
matic smartphone use,'” depression, low self-esteem,
Internet addiction,”® substance abuse,”' self-harming
behavior,”* and suicidal ideation;** the most frequent pur-
pose of problematic usage was associated with social
interaction®* such as social networking service(SNS), mes-
senger, e-mail. In particular, studies have also shown that
the use of SNS, such as Facebook and Instagram, is related
to depression, anxiety, negative physicality, and alcohol
abuse.”” However, other studies have reported that using
SNS and messenger is not related to problematic smart-
phone use.”® Past studies have begun to categorize smart-
phone use as social (for social purposes such as SNS or

text messaging) and non-social (for non-social purposes
such as Internet news, entertainment, and relaxation).27
The studies conducted in two categories suggest that the
non-social purpose causes more stress,”® depression, and
anxiety®® than social purpose. Therefore, further research
on the relevance of the purpose of smartphone usage on
mental health outcomes is needed.

Past studies have shown that the screen time and pur-
pose of using smartphones are related to problematic
smartphone use, affecting various psychopathology.
However, the inconsistent conclusions of studies have
rendered them controversial. To the best of our knowledge,
no study investigated the association with psychopathol-
ogy by reflecting both the time and purpose of smartphone
use. Therefore, we aimed to verify the difference in the
duration spent on smartphones that affects mental health
between the two groups when classifying adolescents
according to the purpose of smartphone usage. This
study categorized the group that uses smartphones for
primarily social interaction purposes as the “Social
Interaction group” (SI group) and the group that uses
them for non-social purposes, such as music and leisure,
as the “Non-Social Interaction group” (NSI group).
Currently, the Korea Disease Control and Prevention
Agency (KDCA) conducts an online survey of 60,000
teenagers annually and uses the data to plan and evaluate
adolescent health promotion projects and disclose raw data
for research.

Participants and Methods

Participants

The Korea Youth Risk Behavior Web-based Survey
(KYRBS) has been conducted annually since 2005 to
assess the nationwide prevalence of adolescent health-
risk behaviors by the KDCA. The question consists of
a total of about 120 items, including alcohol use, smoking,
obesity, and weight control effort, physical activity, dietary
behaviors, sexual behaviors, mental health, oral health,
personal hygiene, socioeconomic status, etc. The target
population for this survey is comprised of nationally repre-
sentative middle- and high-school students aged 12-18
years in Korea. Approximately 75,000 students from 400
sampled middle and 400 high schools have participated in
the survey conducted each year. Students anonymously
completed the self-reported questionnaire in a computer
laboratory belonging to each sampled school. The current
study analyzed data from the 13th survey of KYRBS
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conducted in 2017 since it was the only year that investi-
gated the purpose and screen time of smartphone usage.
Ethical approval for analysis of publicly available data
used in this study was reviewed by the Institutional
Review Board of Daegu Catholic University Hospital
(DCUMC IRB approval No. CR-20-228), in accordance
with the Declaration of Helsinki. The Institutional Review
Board of Daegu Catholic University Hospital exempted
this study from requiring ethical approval because all
data used and analyzed were anonymous.

Of the 64,991 potential respondents from 800 schools,
62,276 students from 799 schools participated in the sur-
vey; the participation rate was 95.8%. When asked, “Have
you used your own or someone else’s smartphone in the
last 30 days?” 54,603 teenagers answered, “Yes.” The
purpose of smartphone usage is identified by “Choose
only one purpose for using the smartphone in the last 30
days.” The response items were: (1) Study (online lecture,
etc.); (2) Search for information; (3) Use Messenger/Chat
(Line, My People, KakaoTalk, etc.); (4) Games; (6) Read/
download cartoon (Webtoon) or novel (Web Novel); (7)
Listen to/download music; (8) Using UCC/Video (Africa
TV, YouTube, etc.); (9) Using cafes/communities; (10)
Using e-mail; (11) Shopping online; (12) SNS (blogs,
Instagram, Twitter, Facebook, etc.); and (13) Other. ()
Regarding the question about the purpose of using smart-
phones, the respondents who answered using options (3),
(9), (10), and (12) were categorized as belonging to the SI
group, and the remaining respondents were categorized as
belonging to the NSI group. Item (13) was excluded from
the analysis because no details were specified. Finally,
54,243 respondents were included in the analysis of this
study.

Measurements

Sociodemographic variables extracted from the raw data
included age, sex, area of residence, socio-economic status
(SES), and academic achievement. The area of residence
was divided into large cities, small cities, and rural areas.
SES and academic achievement were categorized as

LR N3

“high,” “medium-high,” “medium,” “medium-low,” and
“low.” In the present study, “high” and “medium-high”
were combined to denote high SES and academic achieve-

i

ments, and “medium-low” and “low” were combined to
denote low SES and academic achievement.

The smartphone screen time for weekdays (Monday to
Friday) and weekends (Saturday to Sunday) were mea-

sured separately with the question “For how many hours

have you used your smartphone on average in the last 30
days?” Participants’ responses were in 30-minute incre-
ments (ie, 30 minutes, 1 hour, 1 hour 30 minutes, etc.).
The average daily screen time of smartphones was classi-
fied into three categories: “< 2 hours,” “> 2 hours but < 4
hours,” and “> 4 hours,” considering prior studies.**>"
Mental health outcomes included stress perception,
sleep dissatisfaction, depression, suicidal ideation,
a suicide plan, and suicidal attempt history. Stress percep-
tion was evaluated using the question “How much stress
do you usually experience?” The responses were recorded
on a five-point Likert-type scale: (1) very much; (2) a lot;
(3) a little; (4) very little; (5) none at all. Choosing options
(1) or (2) indicated that participants were stressed and
choosing any of the other three options did not. Sleep
dissatisfaction was evaluated using the question “Do you
think the time spent sleeping in the last 7 days was suffi-
cient for fatigue recovery?” and assessed with the options:
“(1) very sufficient; (2) sufficient; (3) just adequate; (4)
not enough; and (5) not enough at all.” Options (1) and (2)
indicated satisfaction with the amount of sleep, and the
other three options did not. Depressive symptoms, suicidal
ideation, a suicide plan, and suicide attempt history were
evaluated by: “Have you felt so sad or hopeless in the last
12 months that you have stopped your daily life for two
weeks?”; “In the last 12 months, have you seriously con-
sidered committing suicide?”’; “In the last 12 months, have
you made any specific plans to commit suicide?”; and,
“Have you attempted suicide in the last 12 months?”
respectively. The questions were evaluated by the

responses “yes” and “no.”

Statistical Analysis

This study aimed to classify the purpose of using smart-
phones through the 13th online survey of the KYRBS
conducted in 2017. Moreover, it sought to identify the
association between the two groups’ weekday and week-
end smartphone screen time and purpose to evaluate the
mental health of adolescents.

Based on the analytical guidelines of the KDCA, com-
plex sample weights were applied to reflect nationally repre-
sentative samples. Descriptive statistics were used to
identify sociodemographic and mental health characteristics
according to the purpose of smartphone usage of the parti-
cipants. Independent #-tests and Rao—Scott chi-square tests
were used to compare sociodemographic variables, smart-
phone screen time, and mental health outcomes between the
two groups. A complex sample logistic regression was
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performed to calculate the odds ratios (OR)** and the 95%
confidence interval (CI) of mental health by smartphone
screen time and purpose of the participants after adjusting
for sex, age, SES, and academic achievement. All statistical
analyses were performed using the SPSS 25.0 software
(IBM, Armonk, NY, 2017). The significance level was set
at a p-value < 0.05.

Results
Comparison of Sociodemographic

Characteristics and Mental Health Scale

Of the total participants, the SI group comprised 25,740
(47.5%) participants, and the NSI group comprised 26,582
(52.5%) participants. The mean ages of the SI and NSI
groups were 15.20+0.03 years and 15.08+0.03 years, respec-
tively. There were significant differences in age, sex, aca-
demic achievement, and socioeconomic status. The ratio of
female adolescents and was higher in the SI group. On week-
days, the distribution according to daily smartphone screen
time of the SI group was categorized as follows: 21.1% used
smartphones for < 2 hours; 41.5% used smartphones for > 2
hours but < 4 hours; and 37.4% used smartphones for > 4
hours. The distribution according to daily smartphone screen
time of the NSI group was categorized as follows: 31.6%
used smartphones for < 2 hours; 42.7% used smartphones for
> 2 hours but <4 hours; and 25.7% used smartphones for > 4
hours. On weekends, distribution according to smartphone
screen time of the SI group was categorized as follows: 7.5%
used smartphones for < 2 hours; 24.4% used smartphones for
> 2 hours but <4 hours; and 68.1% used smartphones for > 4
hours. The distribution according to daily smartphone screen
time of the NSI group was categorized as follows: 14.2%
used smartphones for < 2 hours; 30.4% used smartphones for
> 2 hours but <4 hours; and 55.3% used smartphones for > 4
hours (Table 1). There were statistically significant differ-
ences in the SI group apropos of stress perception, sleep
dissatisfaction, depression, suicidal thoughts, and suicidal
history (p<0.001). There was no significant difference
between the two groups apropos of a suicide plan (Table 2).

Relationship Between Smartphone Screen
Time and Mental Health Outcomes,
According to the Purpose of Smartphone
Use on Weekdays

When using a smartphone for > 4 hours during the week,
in the SI group, risk of stress perception (OR, 1.216; 95%

CI, 1.135-1.302), sleep dissatisfaction (OR, 1.103; 95%
CI, 1.008-1.208), depression (OR, 1.385; 95% CI, 1.275-
1.504), suicidal ideation (OR, 1.248; 95% CI, 1.134—
1.374), suicide plan (OR, 1.231; 95% CI, 1.027-1.476),
past history of suicide (OR, 1.437; 95% CI, 1.146-1.801)
increased. When using a smartphone for > 4 hours during
the week, in the NSI group, the risk of stress perception
(OR, 1.156; 95% CI, 1.079-1.239), sleep dissatisfaction
(OR, 1.141; 95% CI, 1.050-1.240), depression (OR,
1.289; 95% CI, 1.192-1.393), suicidal ideation (OR,
1.315; 95% CI, 1.181-1.465), suicide plan (OR, 1.344;
95% CI, 1.136-1.592), and past history of suicide (OR,
1.547; 95% CI, 1.236-1.937) increased. When smart-
phones were used for > 2 hours but < 4 hours per day,
sleep dissatisfaction (OR, 1.074; 95% CI, 1.005-1.146),
depression (OR, 1.113; 95% CI, 1.039-1.194) significantly
increased in the NSI group, but no mental health outcomes
increased in the SI group (Table 3).

Relationship Between Smartphone Screen
Time and Mental Health Outcomes,
According to the Purpose of Smartphone
Use on Weekends

When the screen time of smartphone was > 2 hours but < 4
hours, the risk of sleep dissatisfaction (OR, 1.154; 95% CI,
1.018-1.309) in the SI group increased, but it decreased
the risk of past history of suicide (OR, 0.620; 95% CI,
0.439-0.874). Contrarily, in the NSI group, the risk of
sleep dissatisfaction (OR, 1.134; 95% CI, 1.044-1.232)
increased, but reduced stress perception (OR, 0.910; 95%
CI, 0.838-0.988), suicidal ideation (OR, 0.877; 95% CI,
0.773-0.995), suicide plan (OR, 0.665; 95% CI, 0.547—
0.808), and past history of suicide (OR, 0.738; 95% CI,
0.558-0.975). If the screen time of smartphone use was
> 4 hours, the risk of sleep dissatisfaction (OR, 1.331;
95% CI, 1.185-1.494) and depressive symptoms (OR,
1.288; 95% CI, 1.149-1.444) increased in the SI group.
In the NSI group, stress perception (OR, 1.111; 95% CI,
1.027-1.202), sleep dissatisfaction (OR, 1.300; 95% CI,
1.199-1.409), and depression (OR, 1.115; 95% CI, 1.019-
1.219) increased and the risk of suicide plan (OR, 0.803;
95% CI, 0.677—0.953) decreased (Table 4).

Discussion

The purpose of this study was to identify the connection
between smartphone screen time and mental health based
on the purpose of smartphone usage. The study was
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Table | General Characteristics and Smartphone Usage Duration in Each Group Classified According to Purpose
Variables Total (n=54,243) S| Group (n=25,740) NSI Group (n=28,503) p-value
MeantSD or N(%) MeanzSD or N(%) MeantSD or N(%)
Age (years) 15.14+0.02 15.20+0.03 15.08+0.03 <0.001*
Sex <0.001*
Male 26,725(50.5) 8931(36.2) 17,794(63.3)
Female 27,518(49.5) 16,809(63.8) 10,709(36.7)
Area of residence 0.632
Rural 3028(4.6) 1428(4.4) 1707(4.7)
Small city 22,242(43.8) 10,867(44.2) 12,159(43.5)
Large city 27,052(51.6) 13,445(51.4) 14,637(51.8)
Socio-economic status <0.001*
Low 1302(2.4) 595(2.4) 707(2.4)
Low-middle 6421(11.6) 2944(11.2) 3477(12.1)
Middle 25,155(46.0) 12,069(46.6) 13,086(45.5)
High-middle 15,918(29.7) 7634(29.8) 8284(29.5)
High 5447(10.2) 2498(9.9) 2949(10.5)
Academic achievement <0.001*
Low 5042(9.4) 2514(10.0) 2528(8.8)
Low-middle 11,825(21.8) 5854(22.9) 5971(20.9)
Middle 15,621(29.0) 7466(29.1) 8155(28.8)
High-middle 14,354(26.3) 6756(25.9) 7598(26.7)
High 7401(13.5) 3150(12.1) 4251(14.8)
Smartphone screen time on weekdays <0.001*
< 2 hours 14,428(26.7) 5412(21.1) 9016(31.6)
2 2 hours but < 4 hours 22,612(42.1) 10,581(41.5) 12,031(42.7)
= 4 hours 17,203(31.2) 9747(37.4) 7456(25.7)
Smartphone screen time on weekends <0.001*
< 2 hours 5829(11.0) 1863(7.5) 3966(14.2)
2 2 hours but < 4 hours 14,589(27.6) 6073(24.4) 8516(30.4)
2 4 hours 33,825(61.4) 17,804(68.1) 16,021(55.3)

Notes: Weighted percentages following complex sample analysis. *p<0.001.

conducted using a large sample of Korean adolescents.
Concerning the weekday smartphone screen time, both SI
and NSI groups had experienced increased risk in their
stress perception, sleep dissatisfaction, depression, suici-
dal ideation, a suicide plan, and history of suicide when
> 4 hours.

a smartphone for > 2 hours but < 4 hours per day during

smartphone screen time was Using
the weekday, there was no mental health variable that
experienced an increased risk in the SI group, but the risk
of sleep dissatisfaction and depression in the NSI group
increased. This means that using a smartphone for social
purposes during the week for less than 4 hours did not
increase the risk of mental health problems, even if it

exceeded the conventional screen time guideline of 2

hours a day. However, in the case of using smartphones
for non-social purposes during the week, when the aver-
age screen time was 2 hours or more, mental health
variables deteriorated. Thus, using smartphones for social
purposes acts as a protective factor against mental health
problems since there are Internet functions that can
strengthen social support, connection, sense of belonging,
and self-expression. This is a different result from the
existing guidelines, which present digital media such as
TVs as a risk associated with obesity and cardiovascular
diseases, considering the sedentary lifestyle habits that go
along with it."> Thus, it suggests that smartphones need
new cutting points considering usage purposes and
habits.
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Table 2 Self-Reported Mental Health of Participants According to the Purpose of Smartphone Use

Variables Total (n=54,243) SI Group (n=25,740) NSI Group (n=28,503) p-value
N(%) N(%) N(%)

Stress perception <0.001*
High 20,427(37.5) 10,244(39.5) 10,183(35.7)
Low 33,816(62.5) 15,496(60.5) 18,320(64.3)

Sleep dissatisfaction <0.001*
Yes 40,717(75.9) 20,470(80.2) 20,247(72.0)
No 13,526(24.1) 5270(19.8) 8256(28.0)

Depressive symptoms <0.001*
Yes 13,730(25.4) 7418(28.8) 6312(22.2)
No 40,513(74.6) 18,322(71.2) 22,191(77.8)

Suicidal ideation <0.001*
Yes 6647(12.2) 3458(13.3) 3189(11.1)
No 47,596(87.8) 22,282(86.7) 25,314(88.9)

Suicide plan 0.054
Yes 2072(3.8) 1026(3.9) 1046(3.6)
No 52,171(96.2) 24,714(%6.1) 27,457(96.4)

Suicide attempt <0.001*
Yes 1361(2.5) 719(2.7) 642(2.2)
No 52,882(97.5) 25,021(97.3) 27,861(97.8)

Notes: Weighted percentages following complex sample analysis. *p<0.001.

Weekend smartphone screen time for > 4 hours
increased the risks of stress perception, sleep dissatisfac-
tion, and depression for both groups, while the same
reduced the risk of suicide plan in the NSI group.
Regarding suicide planning, it is not only the opposite of
other mental health variables but it is also inconsistent
with the results of a previous study.” However, further
interpretation of the results of the suicide plan question,
along with further research, is needed. In the case of
smartphone screen time for > 2 hours but < 4 hours on
weekends, the risk of sleep dissatisfaction increased in
both groups. The association between insufficient sleep
and screen time of smartphones in bed has been reported

3334 \which revealed that the use of

in previous studies,
electronic devices for more than 2 hours had a direct
relationship with sleep.*

It is noteworthy that the smartphone screen time for > 2
hours but < 4 hours on weekends reduced the risk of past
history of suicide in the SI group and reduced the risk of
stress perception, suicidal ideation, a suicide plan, and past
history of suicide in the NSI group. The risk of mental
health variables that reduced when smartphones were used
for > 2 hours but < 4 hours on weekends were found to
increase in both groups when smartphone screen time

exceeded 4 hours on weekdays. This is similar to the
results of previous studies that reported the existing screen
time or Internet usage, and the mental health variables do
not have a simple linear relationship. According to these
results, the use of smartphones for an appropriate time can
have a positive effect on mental health. It suggests that
uncontrolled use rather than absolute screen time is related
more to mental health. In the case of adolescents, educa-
tion on smartphone use and supervision to ensure appro-
priate screen time will be necessary; this will help them
develop their own schedule of using it, considering that
their ability of self-control is still in the developmental
stage. In addition, considering the social situation of teen-
agers whose daily lives change depending on whether they
go to school or not,>® appropriate smartphone screen time
may vary between weekdays and weekends.

The current study has certain strengths. First, prior
studies have been conducted on local or smaller samples,
whereas this study has selected participants through com-
posite sampling for a large-scale of adolescent samples,
and the weights are taken into account in the analysis.
Second, in this study, the purpose of using the smartphone
and screen time were considered together and analyzed to
further investigate the relationship between mental health
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Table 3 Associations of Self-Reported Mental Health with the Smartphone Purpose and Screen Time on Weekdays

Variables

S| Group

NSI Group

OR (95% CI)

OR (95% ClI)

Stress perception
< 2 hours
2 2 hours but < 4 hours
2 4 hours

Reference
1.029 (0.963-1.099)
1.216 (1.135-1.302)

Reference
0.985 (0.929-1.044)
1.156 (1.079-1.239)

Sleep dissatisfaction
< 2 hours
2 2 hours but < 4 hours
2 4 hours

Reference
0.986 (0.904—1.075)
1.103 (1.008-1.208)

Reference
1.074 (1.005-1.146)
1.141 (1.050-1.240)

Depressive symptoms
< 2 hours
2 2 hours but < 4 hours
2 4 hours

Reference
1.014 (0.937-1.098)
1.385 (1.275-1.504)

Reference
1.113 (1.039-1.194)
1.289 (1.192-1.393)

Suicidal ideation
< 2 hours
2 2 hours but < 4 hours
2 4 hours

Reference
0.942 (0.854-1.039)
1.248 (1.134-1.374)

Reference
1.066 (0.973-1.168)
1.315 (1.181-1.465)

Suicide plan
< 2 hours
2 2 hours but < 4 hours
2 4 hours

Reference
0.924 (0.774-1.102)
1.231 (1.027-1.476)

Reference
0.968 (0.831-1.128)
1.344 (1.136-1.592)

Suicide attempt
< 2 hours
2 2 hours but < 4 hours
2 4 hours

Reference
0.902 (0.720-1.130)
1.437 (1.146-1.801)

Reference
1.003 (0.817-1.233)
1.547 (1.236-1.937)

Notes: Odds ratio (OR) and 95% confidence interval (Cl) was estimated with multivariate logistic regression analysis adjusting for sex, age, socio-economic status, and
academic achievement. All the variables presented p-value < 0.001. “Reference” indicates the reference time for comparing the OR. Significant ORs are highlighted in bold.

outcomes and smartphone usage. Third, considering the
lifestyle related to school attendance in adolescents, smart-
phone usage time was classified into weekdays and week-
ends and surveyed, suggesting a difference in the degree of
smartphone screen time on mental health according to
lifestyle.

Nonetheless, this study also has a few limitations.
First, the online survey on youth health behavior is con-
ducted every year since 2005 in Korea, but only the 2017
KYRBS survey was related to smartphone use. Therefore,
since a cross-sectional study design was used, the tem-
poral and causal relationship between the actual purpose
of smartphone use, screen time, and mental health out-
comes could not be confirmed. Second, the questions
related to the mental health outcomes are insufficient to
authenticate a clinical diagnosis, and the questions used
a relatively simple two-point Likert scale. When a past

study evaluated the reliability of KRYBS’ mental health
items, a suicidal attempt item had substantial reliability
(kappa = 0.70), and other mental health items had at least
moderate reliability (kappas ranged 0.50 to 0.58).°”*
However, future work is required in assessing the validity
of self-report measures of mental health items. Third, as
a self-reported questionnaire, it is necessary to consider
that a recall bias may occur in questions about mental
health in the recent year, and the objective standards for
academic performance and SES are insufficient. Since the
questionnaire adheres to only one main service purpose,
asking adolescents the purpose of using smartphones and
the criticism of using a smartphone may be partially
mixed. Finally, since no previous study has proved the
absolute recommendation criteria for adolescent smart-
phone screen time, the basis for the unit time used in
this study has not been clearly established. On this basis,
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Table 4 Associations of Self-Reported Mental Health with the Smartphone Purpose and Screen Time on Weekends

Variables

SI Group

NSI Group

OR (95% CI)

OR (95% ClI)

Stress perception

< 2 hours Reference Reference

2 2 hours but < 4 hours 1.058 (0.948-1.180) 0.910 (0.838-0.988)

2 4 hours 1.186 (1.069-1.315) 1.111 (1.027-1.202)
Sleep dissatisfaction

< 2 hours Reference Reference

= 2 hours but < 4 hours 1.154 (1.018-1.309) 1.134 (1.044-1.232)

2 4 hours 1.331 (1.185-1.494) 1.300 (1.199-1.409)

Depressive symptoms
< 2 hours
2 2 hours but < 4 hours
2 4 hours

Reference
1.087 (0.963-1.227)
1.288 (1.149-1.444)

Reference
0.942 (0.854-1.038)
1.115 (1.019-1.219)

Suicidal ideation
< 2 hours
2 2 hours but < 4 hours
2 4 hours

Reference
0.861 (0.743-1.009)
1.083 (0.941-1.246)

Reference
0.877 (0.773-0.995)
1.122 (0.999-1.260)

Suicide plan
< 2 hours
2 2 hours but < 4 hours
2 4 hours

Reference
0.802 (0.615—1.046)*
0.934 (0.732-1.192)*

Reference
0.665 (0.547-0.808)
0.803 (0.677-0.953)

Suicide attempt
< 2 hours
2 2 hours but < 4 hours
2 4 hours

Reference
0.620 (0.439-0.874)
0.871 (0.647-1.171)

Reference
0.738 (0.558-0.975)
1.031 (0.812—-1.308)

Notes: Odds ratio (OR) and 95% confidence interval (Cl) was estimated with multivariate logistic regression analysis adjusting for sex, age, socio-economic status, and
academic achievement. All the variables presented p-value < 0.001, except *p-value > 0.05. “Reference” indicates the reference time for comparing the OR. Significant ORs

are highlighted in bold.

the authors set the criteria in consideration of the guide-
lines and the previous studies relating to existing screen
time recommendations.

Conclusion

Among adolescents using smartphones for > 2 hours but <
4 hours per day on weekdays, the change in the mental
health outcomes was different depending on the purpose
they were used for. When using smartphones for > 4 hours
per day on weekdays, all mental health measures wor-
sened in both groups. As for weekends, when using the
smartphone for > 2 hours but < 4 hours per day, the risk of
sleep dissatisfaction increased, but the risk of suicide-
related indicators decreased in both groups. However,
the risk of mental health outcomes increased again when
screen time was > 4 hours. This suggests that recom-

mended screen time of smartphones is different

depending on the purpose they are used for, and the risk
associated with uncontrolled usage is higher than that
of absolute screen time. Since the mental health status
of adolescents is at a critical stage for the development of
psychopathology, specific smartphone guidelines and pre-
ventive measures should be prepared that fully consider
the lifestyle of adolescents and the purpose and screen
time of smartphone usage. In the future, additional long-
itudinal studies should be conducted to confirm the caus-
ality between smartphones usage and mental health
outcomes.

Abbreviations
KYRBS, Korea Youth Risk Behavior Web-based Survey;
SNS, Social Networking Service; SI group, Social
Interaction group; NSI group, Non-Social Interaction
group; OR, Odds ratio.
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