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Objective During the coronavirus disease (COVID-19) pandemic, several studies have found that Internet usage and gaming times
have increased among adolescents. Parents’ Internet literacy and attitudes toward Internet gaming have been reported to affect childrens
Internet gaming disorder (IGD). We hypothesized that parents’ attitudes toward Internet use and gaming would affect the prevalence of
IGD among adolescents.

Methods A total of 199 mothers of children who played Internet games were surveyed online to gather information regarding their de-
mographic characteristics, children’s Internet use patterns, psychological factors, and Internet gaming literacy.

Results Among adolescents, increased Internet usage or gaming time was not associated with IGD, but the presence of attention defi-
cit hyperactivity disorder (ADHD) was. Among parents, anxiety, depression, and family togetherness were not related to IGD, but a pos-
itive perception of gaming protected against the development of IGD, whereas a negative perception was a risk factor for IGD.

Conclusion Increased gaming time neither causes nor correlates with IGD in adolescents, even though ADHD may be a risk factor for
IGD. Parents’ positive or negative perceptions of gaming can be protective or present a risk factor, respectively, for their children’s devel-

opment of IGD.
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INTRODUCTION

The increase in Internet usage and gaming time
during the coronavirus disease pandemic

Physical distancing and social isolation have been imple-
mented worldwide to avoid the spread of the coronavirus dis-
ease (COVID-19). Since then, screen times, including Inter-
net usage for work and academic activities, social network
service usage, and Internet gaming, have significantly in-
creased."” There have been contradictory takes on the corre-
lation between increased Internet gaming time and problem-
atic gaming behaviors.” Several studies have suggested that
gaming time is a crucial factor for the increased risk of Inter-
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net gaming disorder (IGD),** while other studies have report-
ed a weak correlation between the two.*” Considering these
differences, there is scientific interest in establishing whether
IGD is related to increased Internet gaming time.

Risks and protective factors of IGD

Studies have suggested several factors associated with IGD
in addition to Internet gaming patterns, including game genres
and time spent playing.** Comorbid psychiatric diseases, in-
cluding depression® and attention deficit hyperactivity disorder
(ADHD),” are significant predictive factors for IGD. Several
studies have suggested that the stress induced by interpersonal
relationships, school performance, and problems in parent-
child relationships could increase the prevalence of IGD."*"
Furthermore, if games are used mainly to cope with stress, it
becomes a predictor of IGD." Depression and anxiety in parents
can also be linked to children’s IGD."*** While a healthy parent-
child relationship could serve as a protective factor against

IGD," parental surveillance and conflict are risk factors."*"®



Effects of parents’ gaming awareness on children’s
IGD

In an online survey of 1,000 Korean adults, it was found that
they perceived Internet games as obstacles to study, “just games;’
a “stain on life;” and vaguely sinister.'® Problematic parent—child
relationships have been found to be significant predictors of
children’s IGD,"""* and parents’ attitudes toward and awareness
of Internet gaming have also been reported to affect IGD.""
Awareness, experience, and positive perceptions of Internet
gaming among adults may reduce children’s vulnerability to
IGD.” Nielsen et al.”” reported that the quality of parental me-
diation could either negatively or positively impact children’s
Internet use. Koning et al."® suggested that ineffective parental
responses to children’s Internet gaming aggravates problem-
atic Internet gaming behaviors. Gonzalez-Bueso et al.” found
that parental psychoeducation led to higher participation in
IGD treatment in children.

Hypothesis

We hypothesized that, during the COVID-19 pandemic, In-
ternet use and gaming would increase among adolescents. We
also hypothesized that the prevalence of IGD would be asso-
ciated with parents’ perceptions and awareness of the Internet
and Internet gaming.

METHODS

Participants and recruitment process

Invitation e-mails were sent to registered members by an on-
line research company, Embrain (Seoul, Korea). Each partici-
pant received a compensation of $15. In the first week, 100,000
e-mails were sent and 518 participants began the survey by the
end of the week. By the end of the second week, 237 partici-
pants had submitted their responses. Of these 237, 38 were ex-
cluded due to incomplete answers. The inclusion criteria were
as follows: 1) women with children who played Internet games,
2) women aged 30-50 years, and 3) children aged 1218 years.
The exclusion criteria were as follows: 1) history of psychiatric
disorders, including schizophrenia, bipolar disorder, substance
use disorder, and intellectual disability and 2) having children
already diagnosed with IGD.

The Institutional Review Board of Chung-Ang University
Hospital approved this study (IRB No. 2090005434). In-
formed consent was obtained from all the participants before
participation.

Assessment

Participants were asked to provide data regarding their de-
mographic characteristics, psychological factors, their children'’s
Internet use patterns, and their awareness of Internet gaming.
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Demographic characteristics and Internet use pattern
questionnaires

Demographic data included age, years of education, children’s
age, gender, and academic level. Participants further provided
data about their own duration of Internet usage and gaming,
that of their children, and the differences between gaming times
prior to and during the COVID-19 pandemic. The reasons why
children play games were also investigated and divided into
four categories: achievement: playing for game mastery, com-
petition, receiving recognition/rewards, or gaining power with-
in the game; social relationship: playing to interact with oth-
ers and developing in-game relationships; coping: playing to
cope with stress or boredom, distract from real-life problems,
or escape from unpleasant feelings; and entertainment: play-
ing to have a good time, getting excited, or relaxing.'’

Psychological scales

The participants provided information regarding their de-
pression and anxiety symptoms, their children'’s ADHD symp-
toms, and family togetherness. Depression was measured using
the Center for Epidemiologic Studies-Depression Scale (CES-
D)2 Anxiety was measured using the Korean version of the
Beck Anxiety Inventory (BAI).>** The severity of ADHD symp-
toms was assessed using the Korean version of the DuPaul
ADHD Rating Scale (K-ARS), parents’ version.”* Family to-
getherness was measured using an excerpt from the family sec-
tion of the School Success Profile developed by Bowen and
Richman.”

Internet Game Literacy Scale and knowledge of gaming
The Internet Game Literacy Scale examines whether individ-
uals have a positive or negative perception of Internet games.*®
It consists of nine positive scales (e.g., “gaming can reduce stress;’
and “people can develop friendships and social skills through
games’) and nine negative scales (e.g., “gaming can induce vio-
lence” and “games ruin living patterns in reality”), using a 5-point
Likert scale rating (1="strongly disagree,” 2="disagree;” 3="neu-
tral,” 4="agree,” and 5="strongly agree”). Cronbach’ alpha for
the scale was=0.892.% The participants were asked to evaluate
their perception of the game based on the time before the CO-
VID-19 pandemic. Knowledge of gaming was assessed based
on whether mothers knew which games their children played.

Diagnosis of IGD

Participants were asked to complete the gaming diagnostic
interviews before and during the COVID-19 pandemic. The
gaming diagnostic questionnaire was originally developed as
a semi-structured gaming diagnostic interview to establish a
diagnosis of IGD and gaming disorders (GD). It comprises
nine items that correspond to the nine diagnostic criteria for
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GDs.”* In our study, the scale was modified to nine simple
questions regarding participants’ perceptions of their children’s
Internet gaming habits. The internal consistency of our mod-
ified gaming diagnostic questionnaire in the current study had
a Cronbach’s alpha of 0.811. The children of participants who
indicated that they demonstrated the presence of more than
five out of nine criteria were diagnosed with IGD.

Statistical analysis

Demographic characteristics, including participants’ age and
education as well as their children’s age and education, were an-
alyzed using an independent t-test. The role of children’s gen-
der was analyzed using a chi-square test. Psychological scales,
including the CES-D, BAL K-ARS parent version, and the Fam-
ily Togetherness Scale were compared using independent t-tests.
The Internet use patterns of participants and their children
were compared using independent t-tests.

To determine the influence of mothers’ gaming awareness on
IGD, we performed hierarchical logistic regression analyses
using “changed to IGD group” as the dependent variable. The
changed group was defined as children who did not demon-
strate symptoms of IGD before the pandemic but began show-
ing them during the pandemic. A discrete set of hierarchical
variables was added: Model 1, child factors; Model 2, child fac-
tors + mothers’ factors; and Model 3, child factors + mothers’
factors + mothers’ knowledge of Internet gaming. The depen-
dent variable—changed to IGD group—was coded as 1 and the
non-changed group was coded as 0.

Hierarchical regression analysis shows whether the variables
of interest can account for significant variance in a dependent
variable after considering all other variables. Each step of the
logistic regression model was verified with x*-values (model
X’ and step x*) and goodness-of-fit indices (-2 log likelihood).
Model x* and step x* can determine improvements observed
in the model with predictors relative to the constant-only mod-
el or the prior model. To evaluate the actual usefulness of each
model, classification accuracy tables were used to determine
the relative influence of each model in predicting correlations
with the changed group. In addition to the indices of the over-
all model fit, Nagelkerke's R2 was evaluated as an approximate
estimate of the variance in the dependent variable accounted
for by the model. Wald statistics were used to test whether each
individual factor had a significant relationship with the change
to IGD. When a significant relationship was detected by the
Wald test, interpretation of the coefficient was followed by de-
termination of the odds ratio; that is, the ratio between the prob-
ability that the event (i.e., changed to IGD) would occur or not.
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RESULTS

Demographic data and clinical scale scores

There were no significant differences in mothers’ ages, ed-
ucation, children’s ages, gender, education, children’s reasons
for gaming, and Family Togetherness Scale between the un-
changed and changed groups (Table 1). Compared to the un-
changed group, the participants in the changed group showed
higher K-ARS scores (t=-7.1, p<0.01), mothers’ CES-D score
(t=-3.4, p<0.01), and mothers’ BAI scores (t=-3.7, p<0.01).

There were no significant differences between the two groups
in terms of Internet use and gaming before the pandemic; how-
ever, after the pandemic, the changed group reported longer
Internet use time (t=-2.9, p<0.01) and gaming time (t=-2.6, p=
0.01). For mothers’ Internet use time and Internet gaming time,
there were no significant differences between the two groups,
either before or after the pandemic. The mothers of children in
the changed group reported decreased positive attitudes to-
ward gaming (t=5.0, p<0.01), and increased negative percep-
tions (t=-5.9, p<0.01).

Hierarchical logistic regression analysis

Considering the value (d=2.14) of the Durbin—Watson test,
there was no autocorrelation in the dataset. All three models
employed in the current study were associated with the changed
group.

In Model 1, model x* (45.8, p<0.01) and Nagelkerke's R2
(0.375, 37.5% of variance in the dependent variable of the
changed group) indicated that the model was adequate for pre-
dicting IGD. When the practical usefulness of the model was
examined based on classification accuracy, seven variables in
Model 1 enhanced the prediction accuracy of the group mem-
bership of the dependent variable to 90.5%. Regarding step x°
(45.8, p<0.01), child factors were the predictive factors for IGD.
In Model 2, model ¥* (51.3, p<0.01) and Nagelkerke's R2 (0.415,
41.5% of variance in the dependent variable of the changed
group) indicated that the model was adequate for predicting
IGD. However, regarding step x* (5.5, p=0.48), mothers’ factors
could not predict IGD in their children. In Model 3, model
X (79.1, p<0.01) and Nagelkerkes R2 (0.599, 59.9% of variance
in the dependent variable of the changed group) indicated that
the model was adequate for predicting IGD. When the prac-
tical usefulness of the model was examined based on classifica-
tion accuracy, 17 variables in Model 3 enhanced the prediction
accuracy of the group membership of the dependent variable
to 94.5%. Regarding step x* (27.8, p<0.01), mothers game per-
ceptions were predictive of IGD in children.

According to the Wald statistics for all independent variables,
potential predictors of IGD included higher K-ARS scores,
lower scores on the positive Internet Game Literacy Scale, and
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Table 1. The comparison of variables influencing IGD in children in the changed to IGD and non-changed groups

Variable Non-changed group (N=172) Changed to IGD group (N=27)  Statistics (t/x> p)
Child factors
Age (yr) 12.3£3.4 13.5£3.0 -1.8,0.08
Education (yr) 54+3.4 6.5+3.0 -1.7,0.09
Sex, male/female 103 (59.9)/69 (40.1) 19 (70.4)/8 (29.6) 0.3,0.39
K-ARS score 8.1+7.4 20.2£12.1 -7.1,<0.01*
Reasons for game play 5.9,0.56
Entertainment 87 (50.6) 9(33.3)
Achievement 23(13.4) 8(29.6)
Social interaction 24 (14.0) 5(18.5)
Coping 38(22.1) 5(18.5)
Internet use time (B, h/day) 22+14 2.7+1.5 -1.8,0.07
Internet use time (F, h/day) 4.0+2.3 5.5+3.7 -2.9,<0.01*
Internet game time (B, h/day) 0.9+0.8 1.2+0.8 -1.9,0.06
Internet game time (E, h/day) 1.5%1.3 2425 -2.6,0.01*
Mother factors
Age (yr) 41,8443 429453 12,022
Education (yr) 13.4+2.2 13.1+2.8 0.7,0.32
CES-D scores 13.5£3.9 17.5£8.9 -3.4,<0.01*
BAI scores 7.1£8.1 13.9£13.7 -3.7,<0.01*
Family Togetherness Scale 22.8+3.5 21.6+3.9 1.7,0.08
Internet use time (B, h/day) 2.6+£2.0 32+2.3 -1.4,0.17
Internet use time (E h/day) 39+2.3 4.9+3.1 -1.9,0.06
Internet game time (B, h/day) 0.6+0.7 0.9+0.9 -1.9,0.06
Internet game time (E h/day) 0.9+1.1 1.4+1.1 -1.9,0.06
Knowledge of gaming
Knowledge of child’s game name (Y/N)
Positive perception about for gaming 26.2+4.5 21.6+4.1 5.0, <0.01*
Negative perception about gaming 28.9+6.1 36.1+4.9 -5.9,<0.01*

Values are presented as the mean+standard deviation or N (%). *statistically significant. K-ARS, Korean version of DuPaul's ADHD Rating
Scale parent version; CES-D, Center for Epidemiologic Studies-Depression Scale; BAI, Beck Anxiety Inventory; B, before the COVID-19
pandemic; E, after the COVID-19 pandemic; IGD, Internet gaming disorder, ADHD, attention deficit hyperactivity disorder

higher scores on the negative Internet Game Literacy Scale

(Table 2).

DISCUSSION

In this study, adolescents’ increased Internet usage and gam-
ing were not found to be correlated with IGD; however, their
experience of ADHD symptoms was found to be an associated
factor. Parents’ anxiety, depression, and family togetherness
were not related to IGD. However, mothers’ positive percep-
tions of gaming acted as a protective factor against IGD, and
negative perceptions acted as a risk factor.

Children’s factors: ADHD

Diagnoses of ADHD were significantly related to the devel-
opment of IGD during the COVID-19 pandemic. This find-
ing is consistent with previous studies stating that IGD is as-
sociated with attention problems and impulsivity.>*"** Early
screening for ADHD and therapeutic intervention in children
are expected to lower the risk of IGD. In our study, the increase
in Internet usage and gaming time were separately associated
with IGD, but this association disappeared when they were an-
alyzed together in a multivariate analysis. In previous studies,
the relationship between the time spent playing games and
problematic gaming behaviors has been contradictory. Several
previous studies have shown a weak-to-moderate correlation
between gaming time and IGD.**’ Similarly, King et al.”* and
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Table 2. Results of the hierarchical logistic regression analysis

Independent variable Model 1 Model 2 Model 3
B Wald OR B Wald OR B Wald OR
Child factors
Age 0.085 0.009 1.089 -0.103 0.012 0.902 0.048 0.002 1.049
Education years 0.071 0.007 1.074 0.261 0.082 1.299 0.114 0.011 1.121
Sex 0.381 0.494 1.463 0.352 0.406 1.422 0.519 0.530 1.680
K-ARS 0.132  23.710 1.141F 0.172 17.816 1.1887 0.119 7.312 1.1277
D-Int T 0.141 0.860 1.152 0.219 1.419 1.245 -0.064 0.073 0.938
D-Game 0.030 0.014 1.031 -0.015 0.003 0.985 0.256 0.529 1.292
Reason for gaming 1.797 2.801 2.533
Achievement -0.509 0.527 0.601 -0.400 0.290 0.670 0.443 0.227 1.557
Social interaction 0.369 0.228 1.446 0.842 0.930 2.320 1.465 1.726 4.326
Coping 0.059 0.005 1.061 0.253 0.085 1.288 1.293 1.133 3.645
Entertainment 0.062 0.012 1.075 0.169 0.093 1.659 1.342 1.334 3.986
Mother factors
Age 0.003 0.003 1.003 -0.001 0.000 0.999
Education years -0.104 0.747 0.902 -0.198 1.659 0.821
CES-D 0.057 1.315 1.059 0.030 0.271 1.030
BAI -0.055 1.561 0.946 -0.037 0.471 0.964
Family Togetherness Scale 0.131 1.979 1.140 -0.021 0.034 0.979
D-Int T -0.101 0.408 0.904 -0.130 0.338 0.878
D-Game -0.273 0.495 0.761 -0.154 0.081 0.858
Mother’s perception about gaming
K-Game -1.316 2.634 0.268
P-Game -0.180 5.168 0.835*
N-Game 0.224 10.413 1.251F
Indices Model 0 Model 1 Model 2 Model 3
-2LL 158.0 112.2 106.7 78.9
Step x*/p N/A 45.8/<0.01F 5.5/0.48 27.8/<0.01%
Model y*/p N/A 45.8/<0.011 51.3/<0.01F 79.1/<0.017
Nag R2 N/A 0.375 0.415 0.599
Classification accuracy 86.4 90.5 89.4 94.5

*p<0.05; Tp<0.01. Dependent factor, changed to IGD group. K-ARS, Korean version of the DuPaul ADHD Rating Scale parent version; D-Int
T, the difference between post- and pre-COVID-19 Internet use time (hour/day); D-Game, the difference between post- and pre-COVID-19
Internet gaming time and (hour/day); CES-D, Center for Epidemiologic Studies-Depression Scale; BAI, Beck Anxiety Inventory; K-Game,
mother knows the name of Internet game that her child plays; P-Game, positive Internet Game Literacy Scale; N-Game, negative Internet
Game Literacy Scale; -2LL, -2 log likelihood; Nag R2, Nagelkerke’s R2; OR, odds ratio; N/A, not available

Kirély et al.** have expressed concerns about childrens increas-
ing Internet usage and gaming during the COVID-19 pan-
demic, when problematic gaming behaviors increased. How-
ever, other studies found that increased gaming time was not
associated with problematic gaming behaviors.”>** Some re-
searchers have pointed out the possibility of gaming time as a
confounding variable for problematic gaming behaviors, cit-
ing programmers as examples of individuals who spend sig-
nificant time using the Internet or gaming without negative
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consequences.*

Mothers’ factors: positive and negative gaming
perceptions

To the best of our knowledge, this is the first study to inves-
tigate the impact of parental views on children’s IGD. Moth-
ers’ positive perceptions of gaming acted as a protective factor
against the development of IGD in children, whereas negative
perceptions were risk factors for its development.



In previous studies, healthy parent—child relationships have
been cited as a preventive factor against IGD; however, conten-
tious relationships led to an increase in children’s problematic
gaming behaviors."”'**"* However, in this study, family to-
getherness was not associated with IGD. This finding may be
because our data did not include sufficient participants to con-
firm the effects of family cohesion. Additionally, previous stud-
ies did not examine parental perceptions of gaming, which was
a significant factor in our study; hence, this factor and family
cohesion may influence each other, contributing to the signifi-
cant effect of the former and non-significant effect of the latter
found in our study. Moreover, it is possible that family togeth-
erness did not play a significant role due to socio-environmen-
tal changes such as increased time spent with family mem-
bers during the COVID-19 pandemic.

Children’s problematic gaming behaviors may increase when
parents have negative perceptions of gaming.'**** Several stud-
ies have shown that children’s and parents’ perceptions of gam-
ing differ, which can trigger further conflicts between them. In
a study conducted by Kutner et al.,* parents reported concern
about the effects of games on their children, but lacked knowl-
edge of the types of games their children played and the actual
and experienced effects of them. Koning et al."*® found that in-
creasing communication between parents and boys regarding
Internet use could worsen the symptoms of IGD, as their dif-
ferent perceptions intensified conflict over gaming. In a study
conducted by Eklund and Helmersson Bergmark,* parents
who believed games to be addictive were more restrictive in
dealing with their children. Da Charlie et al.*® suggested that
children’s pathological gaming could increase to cope with in-
creasing family conflict.

Our results show that improving parental perceptions of
Internet use and gaming could reduce children’s problematic
gaming behaviors. Bonnaire et al.* emphasized that it is im-
portant for parents to correct negative perceptions of games
and recognize their positive aspects in the course of adoles-
cents’ IGD treatments. Limited experience of using the Inter-
net or online gaming could contribute to parents’ negative per-
ceptions; for instance, Vroman et al.* found that elderly people
with no experience of online activities expressed being “fright-
ened” and “anxious” about technology. A study conducted by
Castilla et al.* showed that users with no information and
communication technology experience, who received eight ses-
sions of computer training, demonstrated increased confidence,
interest, and positive perceptions of technology. Considering
these findings, it can be expected that properly educating par-
ents about the Internet and online gaming may reduce their
negative perceptions and help them recognize the positive as-
pects of the online world. Future studies are required to exam-
ine the impact of parental technological education on percep-
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tions of the Internet and gaming, and subsequently on children’s
problematic gaming behaviors and IGD.

Limitations

Our study had several limitations. First, it is based on data
collected from mothers; thus, it may differ from experiences
reported by children themselves. However, in previous stud-
ies, parents’ judgment of IGD symptoms had shown signifi-
cant reliability and consistency with judgments from adoles-
cent gamers,* and we expect that there will be no significant
differences between the data we obtained from mothers and
self-reports from their children. Second, depression and anx-
iety in children are also considered risk factors for IGD.* How-
ever, the current study did not investigate these factors. Future
research should consider these factors. Third, there may be a
recall bias, as we retrospectively collected data regarding the
pre-COVID-19 period. Prospective studies on the effects of
parents’ perceptions of gaming on children’s IGD are required.
Fourth, it may be difficult to generalize our results to a rela-
tively small number of patients with IGD.

In conclusion, increased time spent gaming does not cause
IGD among adolescents, but the presence of ADHD may be
a risk factor for their development of IGD. Parents positive
or negative perceptions of gaming can be either a protective
or risk factor for the development of IGD in children. Pro-
viding parents with Internet and gaming education can re-
duce negative perceptions of gaming, which can reduce chil-
dren’s experiences and symptoms of IGD.
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