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Objective This study identified latent subtypes of mental health literacy (MHL) for Internet gaming disorder (IGD) and explored their
characteristics and differences in various factors in adolescents.

Methods This study analyzed secondary data from the 2019 Youth Smart Digital Media Survey and included data from 1,936 middle
and high school students (14-18 years old). Thirteen items of the MHL questionnaire were used for latent profile analysis. We compared
the characteristics and predictors of the identified types using various statistical analyses, including one-way ANOVA, chi-square test,
and multinomial logistic regression.

» <

Results We identified three subtypes of MHL for IGD in adolescents: “low perception-prefer informal resources,” “moderate percep-
tion-preferred resources unclear;” and “high perception-prefer professional resources.” Subtypes showed significant differences in sex,
age, family affluence, e-learning time during weekdays, mental health risks, level of problematic smartphone use, and IGD. All variables
except IGD predicted one or more latent types.

Conclusion Practical interventions are required to improve IGD MHL, including customized prevention based on the differences be-

tween the three types.
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INTRODUCTION

Adolescents’ excessive use of digital media content such as
video games has been consistently noted as a serious risk fac-
tor for disrupting their learning, development, and mental
health."* According to Paulus et al’s systematic review;' the
prevalence rate of Internet gaming disorder (IGD) among ad-
olescents ranges from 0.6% to 50.0%.
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IGD shows a positive correlation between Internet and game
usage time, highly comorbid with major mental disorders such
as depression, attention-deficit/hyperactivity disorder (ADHD),
and social anxiety in adolescents."”” And researchers have re-
ported that comorbidity with other mental disorders can wors-
en symptoms.** Based on these studies, in 2019, IGD was list-
ed as an official mental disorder in the WHO’s International
Classification of Diseases (11th edition).®

Mental health literacy

Mental health literacy (MHL) refers to “knowledge and
beliefs about mental disorders that assist in their recognition,
management, or prevention.”” Recently, the concept of MHL
has evolved to include knowledge on how to prevent or treat
mental disorders, seek help, and respond to emergencies.® Ac-
cording to Tay et al.,” high MHL among the public can lead to
early recognition of mental illness in oneself and others as well
as appropriate help-seeking, which can greatly aid treatment
and prevention efforts. Low MHL results in low awareness of
the need for treatment, which is consistently identified as the
biggest obstacle to treatment and recovery. Therefore, improv-
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ing MHL has been highlighted as a crucial factor in prevent-
ing and treating mental disorders.'*"" Furthermore, seeking
informal help, including through family or friends, can result
in delayed treatment and recovery.” This means that the level
of understanding and trust in professional resources influences
the selection of resources and health behaviors. Therefore, in-
dividual perceptions of help-seeking resources are also a cru-
cial component of MHL.*"

Jorm® suggests that MHL can be measured as a broad per-
ception of mental disorders or specific perception of a partic-
ular disorder, depending on the study’s purpose. In the latter
case, MHL can be measured by evaluating the accuracy of par-
ticipants’ recognition of specific mental disorders, as well as
by examining their attitudes and beliefs regarding these dis-
orders and their preference for resources when seeking help
for such conditions. This approach offers a valuable means of
identifying potential barriers to treatment and prevention for

individual disorders.®'

Adolescent MHL and IGD

Since adolescents can experience various mental health
crises during development and growth,'> MHL is emphasized
as a crucial mental health protection factor.'" MHL in adoles-
cents has been measured and studied in various countries, but
studies have mainly examined depression," social anxiety,'*"”
ADHD, or addiction,' focusing on disease recognition, atti-
tudes, or help seeking behaviors."”

Previous findings on gender differences in adolescents MHL

are inconsistent,'>!

and adolescents’ self-perceptions of their
emotional and mental difficulties'® as well as their current men-
tal health problems" may affect MHL differently. Furthermore,
even if they recognize the need for help, they may prefer in-
appropriate help resources (i.e., family or friends instead of
mental health experts)."*"® These characteristics suggest that
adolescents are vulnerable to MHL, and heterogeneous across
MHL factors. However, prior research has primarily used vari-
able-centered analyses and paid little attention to heterogene-
ity in adolescents’ MHL.

Research on MHL for IGD—an emerging mental disorder
among adolescents—has been very limited. To date, only two
relevant studies have been identified: Jeon et al.'® and Lam."
Jeon et al.'® measured MHL on IGD and problematic smart-
phone use (PSU) and categorized low and high-risk groups
for IGD and PSU. Lam" compared MHL on Internet addic-
tion (IA) with MHL on depression in adolescents. Both stud-
ies aimed to develop MHL measurement tools based on IGD,
PSU, or a more comprehensive concept: IA. Distinguishing
each addiction is difficult due to the mixing of media, devices,
and content, and whether PSU and IA should be considered
disorders remains controversial.’ Therefore, using vignettes
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that are easy for adolescents to understand based on examples
of disorders with an official IGD diagnosis may be more ef-
fective in measuring MHL in actual research applications.

In summary, studies of IGD MHL and its heterogeneity
have been insufficient to date. Therefore, this study aims to
identify these subtypes, their characteristics, and predictors
of MHL for IGD to provide evidence for preventing IGD and
improving adolescent MHL. The research questions are as
follows:

1) What are the latent profiles of MHL for IGD in adolescents?

2) What are the characteristics of each latent type?

3) What factors can predict each latent profile type?

METHODS

Participants

This study analyzed data from the 2019 Youth Smart Digital
Media Survey,® conducted in a district of Seoul, South Korea,
as secondary data. The survey’s aim was to examine the cur-
rent patterns of game and smartphone usage among elemen-
tary, middle, and high school students in a specific region. Ad-
ditionally, it aimed to explore the perceptions of middle and
high school students regarding IGD. As MHL questions were
exclusively administered to middle and high school students,
elementary school students are excluded from the present
study’s scope.

The research employed a multi-level cluster sampling meth-
od. Five middle schools and four high schools were randomly
selected from the list of all middle and high schools in a des-
ignated area of Seoul for the first-stage cluster. Subsequently,
second-year middle school and second-year high school stu-
dents were chosen as the second-stage cluster. The survey cov-
ered students in all classes. Despite initially collecting data from
1,994 middle and high school students, this analysis included
1,936 students after excluding participants with missing data.

Measures

MHL for IGD

The MHL questionnaire was based on Jeon and colleagues’
scale' to assess IGD and PSU MHL among Korean teenagers
and was simplified and revised as a vignette based on the IGD
criteria of the Diagnostic and Statistical Manual of Mental Dis-
orders, Fifth Edition (DSM-5) and 13 multiple-choice ques-
tions. The questionnaire presents the IGD vignette and asks
for answers to its core problem; an open-ended question. Next,
it presents four questions regarding the adolescents in the vi-
gnette: 1) “How distressed overall do you think they are?” 2)
“How difficult do you think it will be to treat the problems?”
3) “How successful do you think they will be in school?” 4) “If
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you were their friend, how much would you recommend that
they seek help?” and 9 items to assess attitude toward help-
seeking resources, 5) self-help, 6) school teacher/school coun-
selor, 7) friends, 8) parents and family, 9) out-of-school psy-
chological counselor, 10) psychiatrist, 11) community addiction
management center, 12) mobile and chat counseling for youth,
and 13) book/Internet search. The 13 questions were scored
on a 7-point Likert scale (1=not at all, 7=extremely) for each
item.

Family Affluence Scale

The Family Affluence Scale (FAS) was developed from the
World Health Organization’s Health Behavior in School-aged
Children study* and has been validated for use with adoles-
cents.”” The FAS consists of 4 items: vehicle ownership, having
their own room, the family has traveled for at least one night
in the past year, and the number of computers owned. Total
scores range from 0 to 9, with 0 to 2 indicating low affluence,
3 to 5 indicating medium affluence, and 6 to 9 indicating high
affluence.”

Internet usage time

Internet usage time was divided into weekends and week-
days. Participants were asked to provide their daily average
usage time by content (i.e., SNS or messengers, webtoons or
videos, games, etc.). Answers were converted to minutes. The
mean daily usage time for e-learning (weekdays and week-
ends) was used as a separate variable. The total remaining time
was considered Internet usage time for leisure and play.

Internet-related addiction prevention education

This study used the question “How many times have you
received prevention education for addiction related to the
Internet or smart devices?” for the variable. Participants se-
lected 1 from none (0) to more than 5 times (5). The responses
were transformed into binary variables for analysis; having no
experience (0) or having experience (1).

Youth Pediatric Symptom Checklist 17

The Youth Pediatric Symptom Checklist 17 (YPSC-17) is a
questionnaire comprising 17 self-reported items designed to
evaluate risk signals for mental health in children and adoles-
cents.” The original scale consists of 35 items, and the Korean
version has been standardized.** The YPSC-17 scale, a short-
ened version of the original, has been used with Korean teen-

26 and its reliability was confirmed with a Cronbach’s

agers,
alpha of 0.87. The questionnaire response options range from
never (0) to often (2). Total scores range from 0 to 34, with
higher scores indicating more significant psychosocial difhi-

culties. A total score of 15 or higher indicates a mental health
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problem.” It also includes three subcategories of mental health
problems:* attention problems (7 points or higher in problems
1,3,7,13, and 17), internalizing problems (5 points or higher
in problems 2, 6, 9, 11, and 15), and externalizing problems
(7 points or higher in problems 4, 5, 8, 10, 12, 14, and 16).
The Cronbach’s a value in this study was 0.88, indicating good
reliability.

Smartphone addiction scale

The smartphone addiction scale (S-scale) is a screening
tool for PSU, developed as a 10-item questionnaire by the Ko-
rea Ministry of Science and ICT.” The scale was answered on
a 4-point Likert scale from not at all (1) to very much (4). A
total score from 23 to 30 indicates low risk, and 31 or higher
indicates high risk.”” The Cronbach’s a value was 0.89 in this
study, indicating good reliability.

Internet Gaming Use Elicited Symptom Screen

Internet Gaming Use Elicited Symptom Screen (IGUESS)
is a scale developed to assess the IGD risk for Korean adoles-
cents based on the DSM-5 IGD diagnostic criteria.”® Respons-
es are recorded on a 4-point Likert scale (never=0, always=3).
Participants with a total score of 10 or more are considered at
high risk.* In this study, Cronbach’s o value was 0.84, indicat-
ing good internal consistency.

Statistical analysis

Latent profile analysis is a person-oriented approach that
considers the individual characteristics of research subjects.”
It is a statistical method to determine the number of latent
profiles by analyzing a dataset of participants’ responses.” This
study used 13 MHL multiple-choice questions, excluding one
open-ended question. To determine the optimal number of
profiles, information criteria; Akaike information criterion
(AIC), Bayesian information criterion (BIC), and sample-size
adjusted BIC (SABIC) were compared between models with
increasing numbers of profiles. Indices with lower values in-
dicate a better fit.>! Model fit was evaluated using the Lo-
Mendell-Rubin adjusted likelihood ratio test (LMR-LRT) and
the parametric bootstrapped likelihood ratio test (BLRT). When
evaluating a model with k latent classes, if the p values of LMR-
LRT and BLRT are significant, k latent models are selected;
otherwise, k-1 latent models are selected.” The classification
quality was assessed by an entropy value of 0.8 or higher.”> Last-
ly, the final profiles were comprehensively reviewed to ensure
they have sufficient explanatory power.® Analysis was per-
formed using Mplus 8.8 (Muthén & Muthén, Los Angeles,
CA, USA).

To confirm the characteristics and predictors according to
the classified profile types, sociodemographic variables (sex,



age, FAS); Internet usage time; exposure to Internet-related
addiction prevention education; mental health problems
(YPSC-17); IGD (IGUESS); and PSU (S-scale) levels were used
as measurement tools. The analysis used IBM SPSS 27 (IBM
Corp., Armonk, NY, USA) with one-way ANOVA, post hoc
analysis, and multinomial logistic regression. Missing values
were excluded in multinomial logistic regression analysis,
leaving 1,831 valid cases representing 94.6% of all participants.

Ethics statement

The study procedures were approved by the Eulji Universi-
ty Hospitals Institutional Review Board (IRB No. EMCS 2023-
07-033). All adolescents provided informed consent, after de-
tailed information on the aims and procedures of the study.

RESULTS

Characteristics of sociodemographics and MHL for
IGD

Of the participants, 1,007 were male (52.0%), 929 female
(48.0%), with a mean age of 16.64+1.49 years. There were
863 middle school (44.6%) and 1,073 high school students
(55.4%). The mean FAS score (n=1,903) was 5.78 (+1.79), with
1,134 participants (59.6%) classified as having a high level of
family affluence, 689 (36.2%) having a moderate level, and 80
(4.2%) having a low level. This indicates that over 95% of the
participants had a moderate or higher FAS level.

On weekdays, the average daily Internet usage time for ed-
ucational purposes was 39.23 (£69.66) minutes; on weekends,
41.31 (£69.66) minutes. Excluding educational usage, Internet
usage time was 250.84 (+191.27) minutes on weekdays and
333.66 (+222.04) minutes on weekends. Prevention education
(n=1,907) for addiction related to smartphones or the Inter-
net was received by 1,539 participants (80.7%), while 368
(19.3%) had no such experience.

Regarding mental health, the mean YPSC-17 score (n=
1,932) was 5.69 (+5.29), and 163 (8.4%) of respondents were
at risk for overall mental health problems. Internalized prob-
lems such as depression and anxiety were reported by 346
(17.9%) participants; attention problems by 117 (6.1%), and
externalizing problems such as aggressive behavior or vio-
lence by 27 (1.4%). Out of the participants, 330 (17.1%) were
in the PSU risk group (16.2% low risk, 0.9% high risk), and
1,604 (82.9%) were in the normal group, with a mean S-scale
score (n=1,934) of 17.09 (+5.48). For IGD (n=1,925), 100 par-
ticipants (5.2%) were in the high-risk group, and 1,825 (94.8%)
were in the normal group, with a mean IGUESS score of 2.68
(£3.38).

Regarding MHL of IGD recognition, only 703 (36.3%) of the
respondents recognized IGD correctly, while 1,233 (63.7%)
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answered incorrectly. Participants identified emotional diffi-
culty and difficulty in school in the IGD vignette at 4.97 points
(standard deviation [SD] 1.71) and 5.44 points (SD 1.43) on
the 7-point Likert scale, while the difficulty of IGD treatment
was recognized as the biggest challenge, with 5.71 points (SD
1.45). Participants rated the individual in the IGD vignette as
needing help at 5.55 points (SD 1.53). In terms of help-seek-
ing resources, family had the highest mean of 5.49 (SD 1.53),
followed by psychologist outside of school (5.09, SD 1.68), com-
munity addiction management center (4.96, SD 1.79), teacher
or school counselor (4.88, SD 1.75), friends (4.87, SD 1.66),
and psychiatrist (4.77, SD 1.78). The groups with lower mean
scores for help-seeking resources were telephone or chat coun-
seling (4.52, SD 1.83), self-help (1.93, SD 4.38), and book or
Internet searching (3.77, SD 1.86).

Latent profiles by MHL for IGD

As shown in Table 1, the model fit indices were compared
while increasing the latent profiles individually. AIC, BIC, and
SABIC continuously decreased for up to 6 profiles, and BLRT
and LMR-LRT were also significant for up to 6 profiles, so the
criteria for model selection based only on these indices was
unclear. However, from the 6th profile, groups with less than
5.0% allocation began to appear. Based on previous research,”*
we selected 5 profiles that represented at least 5.0% of the total
number in each class. To confirm the suitability of the latent
profiles, we identified the points where the slope of the change
graph of the information indices became smoother, referring to
previous studies. The information indices (AIC, BIC, SABIC)
were moderately adjusted at the three profile points. The en-
tropy was highest for three latent profiles at 0.907, meaning the
three latent profiles were the best statistical fit.

Finally, the three latent profiles were compared to the other
profiles for interpretative relevance, and the three latent pro-
files provided a clearer explanation for each type than the other
profiles. Therefore, the optimal subtype model of MHL for IGD
was determined to be the three profiles.

As shown in Table 2, among the three groups, Class 1 had
the lowest mean for perception of difficulties and need for help.
Additionally, they exhibited the least recognition of the need
for professional resources but showed a relatively high prefer-
ence for informal resources, such as family or friends. Con-
sidering these characteristics, Class 1 was labeled as the “low
perception-prefer informal resource” type, comprising 12.4%
(n=241) of the total participants.

Class 2 showed lower levels of understanding and empathy
towards IGD compared to Class 3 but higher levels than Class
1. They also had a weaker preference for professional resources
than Class 3 but had higher preferences compared to Class 1.
Notably, according to Figure 1, Class 2 exhibited unclear pref-
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Table 1. Model fit indices, number of classes for MHL latent profiles analysis models

Latent profile models
2 3 4 5 6

AIC 91720.004 89091.903 88208.577 87726.014 87173.933
BIC 91942.739 89392.595 88587.227 88182.621 87708.497
SABIC 91815.658 89221.036 88371.189 87922.105 87403.503
LMRLRT* 0.000 0.000 0.000 0.001 0.008
BLRT* 0.000 0.000 0.000 0.000 0.000
Entropy 0.873 0.907 0.870 0.890 0.895

Model Percentage (%) by class

Class 1 Class 2 Class 3 Class 4 Class 5 Class 6

2 Profiles 40.3 59.7
3 Profiles 124 49.3 38.3
4 Profiles 9.3 27.5 28.5 34.7
5 Profiles 9.5 28.3 5.0 29.8 27.5
6 Profiles 8.5 24.1 29.6 53 4.8 27.7

*the p-value signifies the significance of the model fit when comparing the K and K-1 models. MHL, mental health literacy; AIC, Akaike in-
formation criterion; BIC, Bayesian information criterion; SABIC, sample-size adjusted BIC; LMR-LRT, Lo-Mendell-Rubin adjusted likeli-

hood ratio test; BLRT, parametric bootstrapped likelihood ratio test

Table 2. Estimated mean for MHL items of the three latent profiles (N=1,936)

Items Class 1 (N=241, 12.4%) Class 2 (N=954, 49.3%) Class 3 (N=741, 38.3%)
Emotional difficulty 4.15(0.15) 4.79 (0.05) 5.50 (0.07)
Treatment difficulty 5.14 (0.14) 5.53(0.05) 6.11 (0.05)
School difficulty 5.03 (0.12) 5.32(0.05) 5.72 (0.06)
Suggestion as needing help 4.34(0.15) 5.38 (0.05) 6.15 (0.05)
Help Seeking Resources
Self-help 4.72(0.14) 4.37 (0.06) 428 (0.08)
Teacher/school counselor 2.34(0.13) 4.45 (0.06) 6.23 (0.06)
Friends 3.99 (0.15) 453 (0.05) 5.58 (0.07)
Family 3.88(0.17) 5.14 (0.05) 6.45 (0.04)
Psychologist 2.11(0.14) 4.73 (0.06) 6.50 (0.04)
Psychiatrist 1.90 (0.10) 4.34(0.07) 6.24 (0.05)
CAMC 1.84 (0.11) 4.53(0.07) 6.52 (0.04)
Telephone/chat counseling 1.75 (0.09) 3.96 (0.06) 6.13 (0.07)
Book/Internet searching 2.42(0.12) 3.45 (0.05) 4.62 (0.09)

Values are presented as mean (SE). MHL, mental health literacy; CAMC, community addiction management center; SE, standard error

erences for help-seeking resources, with similar mean points
across resources except for family. Therefore, this group was
labeled as the “moderate perception-preferred resources un-
clear” type. It had the largest number of participants, with
49.3% (n=954) belonging to this group.

Class 3 demonstrated the highest understanding and em-
pathy towards IGD and a stronger perception of the need for
help. Additionally, they strongly preferred professional resources
over informal resources. Consequently, they were labeled as
the “high perception-prefer professional resources” type, com-
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prising 38.3% (n=741) of the total sample.

Characteristic differences by latent profile type of
MHL for IGD

One-way ANOVA and chi-square tests were used to deter-
mine if any characteristics differed between the three latent
subtypes. The results of the analysis are shown in Table 3.

The demographic factor analysis showed that sex, age, and
socioeconomic status differed across latent types. Notably,
the “low perception-prefer informal resources” type had the
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Figure 1. Graph of mean scores on MHL items across classes. MHL, mental health literacy.

highest proportion of male (66.0%) and the oldest mean age
of 16.83 (SD 1.46), compared to the other two types. These dif-
ferences between the types were all statistically significant
(p<0.001, p<0.001). The “high perception-prefer professional
resources” type exhibited a higher rate of high FAS level (61.6%)
compared to the other latent types. The “moderate perception-
preferred resources unclear” type had a higher proportion of
low FAS level (5.8%) compared to the other groups. The dif-
ference between these groups was also statistically significant
(p=0.002).

The difference in entertainment time spent on the Internet
between weekdays and weekends was not statistically signifi-
cant among the latent subtypes. However, there was a signifi-
cant difference in e-learning time during the week among the
latent subtypes (p=0.016). Particularly, the “low perception-
prefer informal resources” type spent the least amount of time
on e-learning compared to the other two groups, with 31.07
minutes (+62.39) during the week and 38.38 minutes (+80.21)
on weekends. There was no significant difference in weekend
e-learning time among the three groups.

Concerning the experience of addiction prevention educa-
tion, 23.6% of the “low perception-prefer informal resources”
type had no experience of prevention education, which was
higher than the other two groups. Conversely, 83.2% of the
“moderate perception-preferred resources unclear” type had
experienced prevention education, which was higher than the
other two groups. The difference between latent subtypes was
statistically significant (p=0.015).

The “low perception-prefer informal resources” type had
the highest mean score of 6.70 points (+ 6.02) on the YPSC-17,
indicating higher mental health risks compared to the “high
perception-prefer professional resources” type, which had a
score of 5.36 points (+5.31). The difference between the three
types was statistically significant (p=0.009). Furthermore, when
examining the mental health risk group for overall mental

health problems and specific types (attention, internalization,
externalization), the “low perception-prefer informal resources”
type had the highest prevalence in the group (13.3%) and
higher proportions in the sub-problem groups (9.1% attention,
25.3% internalization, 2.1% externalization) compared to the
other types. The differences in mental health risk (p=0.015)
and internalization of sub-problems by latent subtypes (p=
0.006) were statistically significant.

We examined the variation in recognition of IGD across la-
tent types and observed that the “high perception-prefer pro-
fessional resources” type had the highest percentage of correct
responses at 39.4%. However, the difference between groups
was not statistically significant.

In terms of PSU and IGD, the “low perception-prefer in-
formal resources” type had the highest mean total S-scale score
(17.49, £6.04) and IGUESS score (3.44, £4.09) among the
three groups. The differences between groups for each factor
were statistically significant (p=0.001, p=0.001). Additionally,
the “high perception-prefer professional resources” type had
the lowest proportion of the low-risk group (14.9%) and the
high-risk group (0.3%) for PSU, and the difference between
the types was statistically significant (p=0.016). while the dif-
ference in the IGD risk group by latent subtypes was not sta-
tistically significant.

Predictors of profile on MHL for IGD

The result of multiple logistic regression analysis is presented
in Table 4. For the “low perception-prefer informal resources”
type compared to the “high perception-prefer professional re-
sources” type, the odds increased by 1.20 times (OR=1.198,
95% confidence interval [CI] 1.08-1.33, p=0.001) with age,
1.91 times (OR=1.913, 95% CI 1.39-2.63, p<0.001) for males
compared to females, and 1.05 times (OR=1.047, 95% CI
1.02-1.08, p=0.003) for each point increase in the total YPSC-
17 score. Additionally, compared to high-risk PSU, the odds
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decreased by 87.5% (OR=0.125, 95% CI 0.02-0.66, p=0.014)
for the normal group and by 88.1% (OR=0.119, 95% CI 0.02-
0.63, p=0.012) for low-risk PSU.

Table 3. Characteristic differences by latent profiles (N=1,936)

Compared to the “high perception-prefer professional re-
sources” type, the odds of belonging to the “moderate percep-
tion-preferred resources unclear” type increased by 1.15 times

Low perception Moderate perception High perception
-informal resources -resources unclear -professional resources F/x?
(N=241) (N=954) (N=741)
Demographics
Sex 21.510%**
Male 159 (66.0) 476 (49.9) 372 (50.2)
Female 82 (34.0) 478 (50.1) 369 (49.8)
Age 16.83+1.46* 16.74+1.44* 16.46+1.508 9.856***
Socioeconomic (FAS, N=1,903) 16.509**
High 140 (58.8) 547 (58.2) 447 (61.6)
Moderate 96 (40.3) 338 (36.0) 255(35.2)
Low 2(0.9) 55 (5.8) 23(3.2)
Internet usage time
Enter-tainment time
Week (N=1,925) 263.50+217.78 250.90+183.06 246.65+192.46 0.577
Weekend (N=1,922) 355.96+253.45 328.55+217.00 333.14+127.00 1.163
E-learning (N=1,917)
Week! (Mean Rank) 31.07+62.39 (876.61)* 40.25+66.56 (982.34)8 40.51+75.43 (955.20)" 8.257*1
Weekend 38.38+80.21 41.15+68.33 42.46+70.35 0.302
Prevention education (N=1,907) 8.428*
No 56 (23.6) 158 (16.8) 154 (21.2)
Yes 181 (76.4) 785 (83.2) 573 (78.8)
MHP (N=1,932)
YPSC-17 score 6.70£6.02* 5.70+5.048 5.36+5.318 4.794**
MHP risk 32(13.3) 75 (7.9) 56 (7.6) 8.402*
Attention 22(9.1) 50 (5.3) 45 (6.1) 5.082
Internalizing 61(25.3) 162 (17.0) 123 (16.6) 10.302**
Externalizing 5(2.1) 7(0.9) 15 (1.6) 2.109
IGD vignette recognition 5.749
Correct 77 (32.0) 334 (35.0) 292 (39.4)
Incorrect 164 (68.0) 620 (65.0) 449 (60.6)
PSU (N=1,934)
S-scale score 17.49+6.04* 17.44+536* 16.51+5.418 6.761**
PSU Level 12.161*
Low risk 41 (17.0) 162 (17.0) 110 (14.9)
High risk 6(2.5) 9(0.5) 2(0.3)
IGD (N=1,924)
IGUESS score 3.44+4.09* 2.70+3.26% 241+3.258 6.626™*
IGD Level 3.353
High risk 18 (7.5) 43 (4.5) 39(5.3)

Values are presented as mean+SD or N (%) unless otherwise indicated. All continuous variables except for “e-learning time on weekdays” sat-
isfy normality with skewness of 3 or less and kurtosis of 10 or less. *p<0.05; **p<0.01; ***p<0.001; TKruskal-Wallis Test, a non-parametric test
method. The mean rank values are presented in parentheses. Post-hoc analysis was performed with the Mann-Whitney U Test; #'post-hoc
test results. Identical alphabetic symbols indicate homogenous groups between latent types. SD, standard deviation; FAS, Family Affluence
Scale; MHP, mental health problem; YPSC-17, Youth Pediatric Symptom Checklist 17; IGD, Internet gaming disorder; PSU, problematic
smartphone use; S-scale, smartphone addiction scale; IGUESS, Internet Gaming Use Elicited Symptom Screen
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Table 4. Predictors of MHL profiles membership (N=1,831)

J Yoon et al.

High perception - prefer professional resources

Low perception - prefer informal
resources

Low perception - prefer informal Moderate perception - preferred

Moderate perception - preferred

resources resources unclear resources unclear
B OR 95% CI B OR 95% CI B OR 95% CI

Age 0.181 1.198** 1.08-1.33 0.144 1.154*** 1.08-1.24 -0.037 0.964 0.87-1.07
Sex (male)’ 0.649 1.913*** 1.39-2.63 0.013 1.013 0.83-1.24 -0.636  0.530*** 0.39-0.72
Socioeconomic (FAS)*

Low -1.310 0270  0.06-1.17 0.639 1.895*  1.14-3.15 1.950  7.026** 1.69-29.30

Moderate 0.032 1.033 0.75-1.42 0.052 1.054 0.85-1.30 0.020 1.021 0.75-1.39
E-learning time$

Weekdays -0.270 0.763 0.58-1.01 0.026 1.027 0.88-1.20 0.296 1.345* 1.02-1.78

Weekend days 0.082 1.086 0.85-1.39 -0.071 0.931 0.80-1.09 -0.153 0.858 0.68-1.09
Mental health risk (YPSC-17 score) ~ 0.046 1.047** 1.02-1.08 0.007 1.007 0.99-1.03 -0.039 0.962**  0.93-0.99
Prevention education (No)" 0.041 1.042 0.72-1.50 -0.341 0.711**  0.55-0.92 -0.382 0.682* 0.48-0.98
IGD (Normal)T 0.207 1.230 0.61-2.49 0.225 1.252 0.76-2.06 0.017 1.017 0.51-2.02
PSUTT

Normal -2.081 0.125*  0.02-0.66 -1.279 0.278 0.06-1.34 0.803 2.232 0.72-6.94

Low risk -2.127 0.119*  0.02-0.63 -1.142 0.319 0.07-1.54 0.984 2.676 0.85-8.44

*p<0.05; **p<0.01; ***p<0.001; ™“Female” is the reference group; *‘High” is the reference group;

<

YES” is the reference group; ™IGD risk” is

the reference group; ""“High risk” is the reference group; Sanalyzed after converting to standardized scores (Z-score). MHL, mental health lit-
eracy; OR, odds ratio; CI, confidence interval; FAS, Family Affluence Scale; YPSC-17, Youth Pediatric Symptom Checklist 17; IGD, Internet

gaming disorder; PSU, problematic smartphone use

(OR=1.154, 95% CI 1.08-1.24, p<0.001) with age and by 1.90
times (OR=1.895, 95% CI 1.14-3.15, p=0.014) for those with
lower FAS than those with higher FAS. Furthermore, the odds
decreased by 29.9% (OR=0.711, 95% CI 0.55-0.92, p=0.008)
for those with no exposure to IA prevention education.

For the “moderate perception-preferred resources unclear”
type compared to the “low perception-prefer informal re-
sources” type, the odds decreased by 47.0% for male (OR=
0.530, 95% CI 0.39-0.72, p<0.001) and increased by 7.03 times
(OR=7.026, 95% CI 1.69-29.28, p=0.007) for individuals with
lower FAS compared to those with higher FAS. Moreover, as
the average daily e-learning time increased on weekdays, the
odds of belonging to the “moderate perception-preferred re-
sources unclear” type increased by 1.35 times (OR=1.345,
95% CI 1.02-1.78, p=0.009), while each YPSC-17 score point
increase decreased the odds by 3.8% (OR=0.962, 95% CI 0.93-
0.99, p=0.009), and no experience of IA prevention education
decreased the odds by 31.8% (OR=0.682, 95% CI 0.48-0.98,
p=0.038).

DISCUSSION

This identified latent profiles of MHL for IGD among ado-
lescents and explored the differences in characteristics and

predictors for each type. The results revealed three latent types,
with differences in characteristics including age, sex, socioeco-
nomic, weekday e-learning time, experience in Internet-re-
lated addiction prevention education, mental health prob-
lems, and IGD and PSU risk levels. Moreover, all variables
except IGD level were found to predict one or more of the la-
tent types. The implications of these findings are discussed
below.

First, individuals categorized as the “high perception-pre-
fer professional resources” type were overall of younger age,
higher FAS, lower levels of mental health problems, and lower
tendencies towards PSU and IGD. Additionally, this group per-
ceived IGD as more severe and expressed greater preferences
for help-seeking from professional resources. Those with pos-
itive attitudes towards seeking help from mental health pro-
fessionals are more likely to actively pursue treatment, align-
ing with findings from previous studies.””*” According to the
Health Belief Model (HBM), individuals are more inclined to
engage in preventive and health-promoting behaviors when
they perceive the risk of a disease as serious and its potential
harm as significant.”® Therefore, the “high perception-prefer
professional resources” type may be considered the most de-
sirable level of MHL for IGD.

Second, the “moderate perception-preferred resources un-
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clear” type can be considered a new type of MHL group not
mentioned in previous studies.>*'® This type’s preferred help
resources outside the family remain ambivalent or unclear,
which implies a lack of information on appropriate and effec-
tive IGD resources for this group. According to HBM, people
are more likely to adopt healthy behaviors when they perceive
greater benefits and fewer barriers.” Therefore, the “moderate
perception-preferred resource unclear” type need interven-
tions that emphasize exploring the usefulness of expert re-
sources and addressing potential obstacles or difficulties in
help-seeking (i.e., fear of stigma, expense, etc.). Unlike the
“moderate perception-preferred resources unclear” type’s IGD
score, their PSU score was homogeneous with the “low per-
ception-informal resources” group. This finding implies that
this type has a cautious attitude towards gaming use while con-
currently indicating a comparatively more accepting stance
towards smartphone use. Huang et al.** found that peers’ le-
nient attitudes toward smartphone use have both direct and
indirect effects on PSU because adolescents are more likely to
imitate and be influenced by the characteristics of their peers
than parents. This underscores the importance of prevention
efforts to curb the transmission of problematic behaviors.*
Therefore, conventional preventive education should be re-
viewed to raise awareness of PSU as well as IGD.

Third, the “low perception-prefer informal resources” type
were more likely to be male and show more vulnerability in
overall mental health as well as higher scores for PSU and IGD.
Given that IGD has a high prevalence in males, and the char-
acteristics of games such as achievement and competition tend
to be more appealing to male," they may be considered a vul-
nerable group for IGD MHL. Therefore, programs for improv-
ing IGD MHL should explore how to encourage male stu-
dents’ participation. Creative IT-based approaches (e.g., gamified
education programs, metaverses, etc.) may be considered for
this purpose. The results regarding mental health vulnerabili-
ty support Lam's study,” which argued that due to inadequate
or insufficient mental health education, adolescents have dif-
ficulty recognizing their current mental health status, result-
ing in low MHL. As IGD is often comorbid with depression,
anxiety, and ADHD," integrated MHL education that covers
the comorbidity of IGD and PSU should be provided to ado-
lescents. Moreover, IGD screening should be provided simul-
taneously so that early interventions can be conducted.

Fourth, the three MHL types did not exhibit noteworthy
distinctions in Internet entertainment time; however, varia-
tions were evident in e-learning durations. This suggests a cor-
relation between elevated MHL levels and the constructive
utilization of Internet content. However, this study only dis-
tinguished between e-learning and other content, so future
research could explore the inclusion of content that positively
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influences adolescents at various developmental stages or age
groups alongside e-learning.

The insights gleaned from these findings can contribute to
tailored preventive curricula, policies, and programs designed
to improve IGD MHL among adolescents. Furthermore, con-
sidering the scarcity of research applying the concept of MHL
to IGD, our findings offer a valuable academic contribution.

Still, this study has several limitations. First, the study was
based on secondary data analysis of adolescents in Seoul, so
the generalizability of findings to all Korean adolescents may
be limited. Future research should sample adolescents from
multiple locations, including urban and rural areas, to inves-
tigate differences in IGD MHL according to regional and en-
vironmental characteristics. Second, because the data were
cross-sectional, this study could not establish causality or de-
termine whether IGD MHL changes over time. Therefore, fu-
ture longitudinal research is needed. Third, the present study
was conducted using self-reported survey data, which could
potentially be susceptible to bias. Specifically, the assessments
of Internet entertainment time and e-learning time depend
on subjective evaluations, introducing the possibility of under-
reporting. Fourth, as the measurement of MHL was limited to
IGD, the study cannot encompass MHL for other Internet-
related addictions (i.e., PSU, excessive SNS use etc.).

In conclusion, this study identified three distinct profiles
of IGD MHL among adolescents with varying characteristics
and predictive factors. The “low perception-prefer informal
resources’ type, predominantly male, emerged as a focal point
for targeted interventions due to its association with height-
ened mental health problems and PSU. The “moderate per-
ception-preferred resources unclear” type underscored the
necessity for precise information dissemination on expert re-
sources, especially beyond familial channels. The “high per-
ception-prefer professional resources” type presented the
most favorable IGD MHL level. Drawing from these insights,
a more proactive approach to IGD MHL improvement edu-
cation for male students is recommended, alongside the de-
velopment of tailored educational programs catering to vari-
ous levels of MHL.
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