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INTRODUCTION

As Internet usage has dramatically increased over the last 
few decades, problematic Internet use (PIU) is becoming 
a serious issue among children. PIU is regarded as one of 
the behavioral addictions that has a negative impact on 
daily life; others include gambling or compulsive buy-
ing.1,2 PIU includes online gaming and other services that 
require the Internet. According to the 11th Revision of the 
International Classification of Diseases, gaming disorder 
is characterized by “impaired control over gaming, in-
creasing priority given to gaming over other activities to 
the extent that gaming takes precedence over other inter-
ests and daily activities, and continuation or escalation of 
gaming despite the occurrence of negative consequences.”3

Problematic Internet use is often evaluated by the 
Internet Addiction Test (IAT), which was developed by 
Dr Kimberly Young in 1996.4 PIU is generally defined 
as those who scored 40 or higher on the IAT. A study 
using a simple version of the IAT was conducted in 
2012 with adolescents aged 12– 18 years across six Asian 
countries. It categorized 1– 5% of the adolescents as 
being addicted to the Internet (with scores equivalent to 
≥70 on the IAT), of which 3.1% of the participants were 
Japanese adolescents.5 The rate of adolescents addicted 
to the Internet exponentially increased to 7.1% in 20166 
and 12.4% in 2018.7 This increase of PIU may continue 
in Japan.

The aforementioned findings have been of serious 
concern in Japan, and discussions on effective measures 
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attachment (p < 0.0001).
Conclusions: The findings of our study imply that improving attachment styles and 
developing secure attachment between the child and parent might help mitigate 
and/or prevent PIU.

K E Y W O R D S
attachment anxiety, attachment avoidance, depression, internet addiction test, problematic internet use

www.wileyonlinelibrary.com/journal/ped
mailto:
https://orcid.org/0000-0003-3891-4855
https://orcid.org/0000-0001-5584-5535
https://orcid.org/0000-0003-0790-737X
mailto:suzuki.hiromi@kagawa-u.ac.jp


2 of 9 |   SUZUKI et al.

have been conducted among politicians, educators, and 
medical and related professionals. Local educational de-
partments have developed educational resources, such as 
pamphlets for families of adolescents and worksheets for 
elementary school and junior high school students, which 
are used by class teachers to limit the Internet usage of 
students and to prevent PIU.8 In 2020, for the first time, 
the Kagawa Prefecture in Japan called for local regula-
tions to limit the time allowed for online games among 
children below the age of 18 years; however, these regu-
lations attracted criticism from the public claiming that 
they were a political violation of family matters and chil-
dren's rights. Other measures remain to be implemented.

Some studies have examined the adverse effects of 
PIU on lifestyle habits,9,10 academic achievement,7 and 
social life.11 The findings of these studies highlight the 
need for adopting an educational approach to address 
PIU among children in Japan.10– 15 Studies conducted 
in other countries have focused on parent– child attach-
ment styles; they showed that secure attachment between 
the child and the parent was a protective factor against 
PIU.16– 18 Thus, education programs for children with 
PIU should target their parents.

Attachment is formed between the child and the par-
ent— or primary caretaker— especially during the first 
24 months of the child's life. “Secure attachment” facili-
tates mental well- being among children; it develops when 
children feel loved and cared for in a peaceful family envi-
ronment. According to attachment theory, maltreatment, 
such as abusive or neglectful parenting, during childhood 
facilitates the development of “insecure attachment” 
among children and it negatively influences their relation-
ships during adulthood.19 There is evidence for the stability 
to adulthood of attachment styles gained in childhood.20 
However, it is also known that children with insecure at-
tachment may achieve more secure adult attachment re-
lationships through changes in their relationships with a 
parent or subsequent positive experiences with others.21 
Therefore, although attachment is created in childhood 
as a determinant factor for the child's future life, it can 
change through experiences in later life. Insecure attach-
ment has two aspects: attachment anxiety and attachment 
avoidance. Attachment anxiety is associated with a neg-
ative self- image, which is characterized by a lack of self- 
confidence and low self- esteem due to neglectful parenting 
causing feelings of psychological rejection and abandon-
ment21 Furthermore, attachment avoidance is associated 
with a negative image of others, which is characterized by 
lack of trust and avoidance of intimacy. Behavioral prob-
lems, including alcohol and gambling addictions and PIU, 
are often seen among children who have experienced mal-
treatment or have an insecure attachment style.16,22,23

To the best of our knowledge, few studies have exam-
ined the association between parental attachment and 
PIU among adolescents in Japan. Differences in cul-
tural, social, and familial backgrounds may affect pa-
rental attachment and PIU, leading to diverse outcomes 

and requiring different approaches for the specific tar-
get population. This study aimed to examine the rela-
tionship between attachment styles and PIU specifically 
among adolescents in Japan, to find a new approach to 
address this critical issue. We believe that the findings of 
this study provide useful implications for the implemen-
tation of appropriate measures to mitigate PIU in Japan.

M ETHODS

Participants

The current study included 1,413 students (700 boys, 713 
girls) between the ages of 12 and 15 years. Participants 
were recruited from two public junior high schools 
(n = 1229 with a response rate of 94.8%) and one private 
junior high school that was affiliated with a high school 
(n = 184 with a response rate of 95.3%). One of the public 
schools and the private school are located in a suburban 
area of Takamatsu, a city with a population of approxi-
mately 400,000 people. The other public school is located 
in the suburban area of Miki town, which has a popu-
lation of approximately 27,000 people and is adjacent 
to Takamatsu in western Japan. We contacted school 
nurses who received, distributed, and collected the ques-
tionnaires. An information document about the study 
was distributed to students and parents prior to the com-
mencement of the study. Submission of the completed 
questionnaire by the students was considered as their 
consent to participate in the study. The investigation was 
conducted at the private school in October 2018 and the 
public schools in July and October 2020.

Ethical considerations

This study was approved by the Ethical Committee 
Registry of the Faculty of Medicine Kagawa University 
(Heisei 30– 164, December 21, 2018) and conducted in ac-
cordance with the principles described in the Declaration 
of Helsinki.

Measurements

We measured four primary variables: PIU, attachment, 
mental health, and lifestyle, which included smartphone 
ownership, sleep duration, daytime sleepiness, and 
screen time. The questionnaire was designed to assess 
the aforementioned variables.

Problematic internet use

Problematic Internet use was evaluated by Young's Internet 
addiction test (IAT), which consists of 20 questions 



   | 3 of 9
PROBLEMATIC INTERNET USE AND ATTACHMENT STYLES AMONG ADOLESCENTS IN 
JAPAN

regarding the frequency of Internet use.4 The questions 
concerned several facets of behavioral addiction such as 
preoccupation, loss of control, and psychological depend-
ence. Items were rated on a 5- point Likert scale, ranging 
from 1 (rarely) to 5 (always), and the total score ranged 
from 20 to 100. Students who obtained scores below 39 
were classified as “individuals with no PIU;” those who 
scored between 40 and 69 were classified as “individuals 
with possible PIU,” and students who scored above 70 were 
classified as “individuals with PIU.”5 The Japanese version 
of the scale has been rated as psychometrically sound.5,24

Attachment style

Attachment with parents was assessed using the child 
version of the Experiences in Close Relationships– 
Relationship Structures (ECR– RS) questionnaire, which 
comprised two subscales: attachment anxiety (three items) 
and attachment avoidance (six items).25,26 The attachment 
anxiety subscale included questions pertaining to the par-
ticipants' worry that their parents might not love or care 
for them. The attachment avoidance subscale consisted of 
questions regarding the participants' intimacy and trust 
in their parents, which were stated as “an adult at home 
(excluding siblings)” in the questionnaire in case the par-
ticipant might not have parents. Items were rated on a 4- 
point Likert scale, ranging from 1 (rarely) to 4 (always). 
The mean scale score between one and four was used to 
evaluate the attachment style. High scores indicated se-
cure attachment, whereas low scores suggested a higher 
probability of insecure attachment. The scale is generally 
administered to children aged 10 years and above, and its 
Japanese version is psychometrically sound.27

Mental health status

Mental health was evaluated using the Birleson Depression 
Self- Rating Scale for Children (DSRS– C), designed for 
use with individuals aged 7 years and above. It contains 18 
items, which are rated on a 3- point Likert scale (marked as 
follows: 0 = always, 1 = sometimes, and 2 = not at all),28,29 
and the total score ranges from 0 to 36. The cut- off score 
for depression is 16. Items in the DSRS– C are related to 
positive attitudes (e.g. “I have lots of energy”), negative feel-
ings (e.g. “I feel very lonely” and “I think life is not worth 
living”), and symptoms affected by mental status (e.g., in-
somnia and stomach- ache). The Japanese and English ver-
sions of the DSRS– C are psychometrically sound.28,29

Statistical analysis

Continuous variables (such as the IAT, mental health 
and attachment scores) were summarized using means 
and standard deviations; categorical variables (such as 

sex, sleep duration, smartphone ownership, and screen 
time) were presented as numbers and percentages. 
Exploratory analyses were conducted— using t- tests and 
ANOVAs— to compare the IAT scores based on lifestyle 
parameters. The Cochran– Mantel– Haenszel test was 
used to examine the relationship between three catego-
ries of PIU (no PIU, possible PIU, and PIU) and screen 
time, sleep duration, daytime sleepiness, and presence 
of depressive symptoms. The relationship between at-
tachment scores and the three categories of PIU was ex-
amined using an ANOVA and Tukey– Kramer honestly 
significant difference test. Multiple regression analysis 
was conducted for the IAT scores (as the objective vari-
able) by adjusting for confounding variables, such as 
school type, sex, school grade, and attachment and de-
pression scores (as the explanatory variables). Missing 
values were not estimated in this study. All analyses were 
performed using the JMP Pro 15.1 software for Windows 
(SAS Institute). The statistical significance of the calcu-
lated coefficients was determined at p < 0.05.

RESU LTS

Participant characteristics are shown in Table 1. Of the 
1,413 students (700 boys, 713 girls), 1,229 students (87%) 
were from public schools, and 67% of students owned a 
smartphone. Approximately 58% of the students were 
categorized as “individuals with no PIU,” 39% of the 
students were classified as “individuals with possible 
PIU,” and 3% of the students were classified as “indi-
viduals with PIU.” Furthermore, 28% of the students re-
ceived a score greater than the cut- off score of 16 on the 
DSRS– C, which was indicative of depression.

Table  2 presents the relationship between the IAT 
scores and lifestyle parameters. Significant differences 
were observed (p  < 0.01) in the IAT scores based on 
smartphone ownership, screen time during weekdays 
and weekends, sleep duration, and the presence of symp-
toms of depression. The results revealed that PIU was 
significantly high among students who had a screen time 
of more than 3 h per day (p < 0.0001; Figure 1), less than 
6 h sleep per day (p < 0.0001; Figure 2), and frequent day-
time sleepiness (p < 0.0001; Figure 3). Similar effects were 
observed among students with depressive symptoms 
(p < 0.0001; Figure 4).

We also examined the relationship between attach-
ment scores and the three categories of PIU. Attachment 
avoidance showed a significant difference between non- 
PIU and individuals with PIU (Figure  5). Multiple re-
gression analysis was performed adjusting for the school 
type, sex, school grade, and attachment and depression 
scores. Table  3 presents the results of the multiple re-
gression analysis. There was no statistically significant 
association between school type and sex and the IAT 
scores. However, students in higher grades (grades 8 
and 9) showed significantly high PIU (standardized β 
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[β] = 0.11, p = 0.0002; β = 0.15, p < 0.0001, respectively). 
Furthermore, attachment avoidance and depressive 
symptoms were significantly associated with high PIU 
(β = −0.16, p < 0.0001, β = 0.28, p < 0.0001 respectively). 
The private school surveyed in 2018 and the public 

schools in 2020 were analyzed separately using mul-
tiple regression analysis to ensure that the results did 
not change in the sensitivity analysis. PIU was similarly 

TA B L E  1  Participant characteristics (n = 1,413)

Variables
n (%) or 
Mean ± SD

Public school 1229 (87.0)

Boys 700 (49.6)

Sleep duration during weekdays (per night)

<6 h 131 (9.3)

6– 8 h 840 (59.6)

More than 8 h 439 (31.1)

Sleep duration during the weekend (per night)

<6 h 79 (5.7)

6– 8 h 383 (27.5)

More than 8 h 930 (66.8)

Daytime sleepiness

Everyday 236 (17.0)

Sometimes 972 (70.0)

None 181 (13.0)

Smartphone ownership 925 (66.9)

Internet use during weekdays (per day)

<1 h 170 (12.2)

1– 3 h 723 (51.9)

More than 3 h 501 (35.9)

Internet use during the weekend (per day)

<1 h 66 (4.8)

1– 3 h 337 (24.3)

More than 3 h 986 (71.0)

Internet addiction test

Mean ± SD 39.1 ± 13.5

No PIU 788 (58.3)

Possible PIU 521 (38.6)

PIU 42 (3.1)

Attachment scale

Attachment anxiety 3.3 ± 0.7

Attachment avoidance 2.8 ± 0.8

Overall Attachment 2.9 ± 0.6

DSRS- C 11.8 ± 6.6

Individuals with depressiona 392 (28.4)

Does not feel the need to live

Always 134 (9.6)

Sometimes 316 (22.7)

Never 943 (67.7)

Abbreviations: DSRS- C, the Birleson Depression Self- Rating Scale for 
Children; PIU, problematic Internet use; SD, standard deviation.
aThe students with a score that was greater than the cut- off score of 16 on 
DSRS- C.

TA B L E  2  Relationship between the IAT scores and lifestyle 
parameters

IAT scores 
(mean ± SD) p value

School grade

Grade 7 40.2 ± 17.0 0.34

Grade 8 40.1 ± 15.8

Grade 9 43.9 ± 15.7

Sleep duration during weekdays (per night)

<6 h 47.1 ± 16.5 <0.01

6– 8 h 39.3 ± 15.5

More than 8 h 32.4 ± 12.6

Daytime sleepiness

Everyday 49.6 ± 18.9 <0.01

Sometimes 40.8 ± 15.1

None 26.6 ± 7.7

Smartphone ownership

Yes 43.2 ± 15.7 <0.01

No 35.8 ± 15.3

Screen time during weekdays/night (per day)

<1 h 34.8 ± 16.6 <0.01

1– 3 h 41.5 ± 13.1

More than 3 h 55.8 ± 15.9

Screen time during the weekend (per day)

<1 h 24.9 ± 6.7 <0.01

1– 3 h 35.1 ± 12.4

More than 3 h 48.1 ± 15.7

Individuals with depressiona

Yes 48.7 ± 18.2 <0.01

No 37.1 ± 12.9

Abbreviations: IAT, internet addiction test. SD, standard deviation.
aThe students with a score that was greater than the cut- off score of 16 on the 
Birleson Depression Self- Rating Scale for Children.

F I G U R E  1  Problematic Internet use (PIU) and screen 
time during weekdays. N- PIU, individuals with no PIU; P- PIU, 
individuals with possible PIU; I- PIU, individuals with PIU.



   | 5 of 9
PROBLEMATIC INTERNET USE AND ATTACHMENT STYLES AMONG ADOLESCENTS IN 
JAPAN

associated with attachment avoidance (β = −0.24, p < 0.01, 
β = −0.14, p < 0.0001 respectively) and depressive symp-
toms (β = 0.39, p < 0.0001, β = 0.26, p < 0.0001); however, 
it was not significantly associated with school grades in 
the private school (β = 0.001, p = 0.99, β = −0.13, p = 0.11, 
grades 8 and 9).

DISCUSSION

This study examined the relationship between PIU and 
attachment styles among junior high school students in 
Japan. The study found that PIU was significantly asso-
ciated with insecure attachment, implying that measures 
to improve the attachment style between parents and 
children might be effective in preventing or mitigating 
PIU.

Many studies have examined the relationship between 
the IAT scores and sleep duration, screen time during 
weekdays and weekends, daytime sleepiness,9,10,12,15,17,31,33 
and mental health.6,14,30,34– 37 The findings of our study 
can be corroborated with those from the previous stud-
ies; students with PIU tended to sleep less, used devices 
that were connected to the Internet for longer durations, 
and had poorer mental health compared to students who 
did not show PIU (p < 0.01). When children are preoccu-
pied with online games and smartphones, they are likely 
to sleep later, consequently, sleeping for shorter dura-
tions before going to school. Short sleep duration could 
further lead to daytime sleepiness, headache, stomach-
ache, nausea, tiredness, and symptoms of depression.37 
It is not possible for children to continue leading a 
healthy life with such an unfavorable lifestyle. With time, 
they may not be able to go to school and stay isolated 
at home without being provided the necessary support. 
This trend has recently been increasing in Japan11 and is 
a critical concern for families and society.

Additionally, the multiple regression analysis results 
indicated that school grade was significantly associated 
with IAT scores: students in higher grades were more 
likely to show PIU. Other studies have also shown a sim-
ilar association between IAT scores and school grade.35 
This finding could be because students in higher grades 
experience higher stress levels owing to academic expec-
tations and relationships with their friends, teachers, 
and parents. Generally, in Japan, students in 7th grade 
enter junior high school, and those in 9th grade need to 
prepare for entrance examinations for senior high school 
(10th to 12th grade). Furthermore, they exhibit greater 
depressive tendencies with age,38 with the peak occur-
ring between the ages of 15 and 17.39 Adolescents may 
feel the need to use devices connected to the Internet to 
relieve stress and escape from reality during the period of 
puberty that may be filled with problems.32 In addition, 
as adolescents become older, they require “more auton-
omy and independence to be psychologically separated 
from their parents.”40 This mental development may be 
related to PIU with age, against the will of their parents. 
Accordingly, students in the private school who did not 
show PIU with age may not have had increasing stress 
with age as they are exempt from high school entrance 
examinations or because, despite becoming older, they 
remain obedient to their parents.

In our study, insecure attachment was significantly 
associated with PIU. Similarly, the existing literature 

F I G U R E  2  Problematic Internet use (PIU) and sleep duration 
during weekdays. N- PIU, individuals with no PIU; P- PIU, 
individuals with possible PIU; I- PIU, individuals with PIU.

F I G U R E  3  Problematic Internet use (PIU) and daytime 
sleepiness. N- PIU, individuals with no PIU; P- PIU, individuals with 
possible PIU; I- PIU, individuals with PIU.

F I G U R E  4  Problematic Internet use (PIU) and depression. A 
score that was greater than the cut- off score of 16 on the Birleson 
Depression Self- Rating Scale for Children was indicative of 
depression. N- PIU, individuals with no PIU; P- PIU, individuals with 
possible PIU; I- PIU, individuals with PIU.
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has indicated a strong association between insecure 
attachment and PIU.16,41,42 Some studies found that at-
tachment anxiety contributed to PIU, but attachment 
avoidance was not a significant predictor of PIU.41,42 
This could be because individuals with attachment 
anxiety are more likely to engage in online social 

interactions than individuals with attachment avoid-
ance.41 In contrast, our study showed a significant as-
sociation only between attachment avoidance and PIU. 
Attachment anxiety in ECR– RS included questions 
pertaining to the participants' worry that their parents 
might not love or care for them. By contrast, attachment 
avoidance in ECR– RS consisted of questions regarding 
participants' intimacy and trust in their parents. In our 
study, the mean of attachment anxiety (3.3 ± 0.7) was 
higher than that of attachment avoidance (2.8 ± 0.8). A 
previous study in 2015 conducted at three public junior 
high schools in Japan also showed a similar result: the 
mean of attachment anxiety was 3.8 ± 1.0 and that of 
attachment avoidance was 2.9 ± 0.9.43 This result may 
imply that Japanese adolescents tend to have less at-
tachment anxiety, i.e. they believe that their parents 
love and care for them, but they are likely to demon-
strate more attachment avoidance, which means that 
they avoid an intimate relationship with their parents 
and show reluctance to trust them. This tendency may 
contribute to a different outcome: that significant as-
sociation between attachment avoidance and PIU was 
only observed in Japanese adolescents compared with 

F I G U R E  5  Problematic internet use (PIU) and insecure attachment. (a) Attachment avoidance and PIU. (b) Attachment anxiety and PIU. 
(c) Attachment and PIU. *p < 0.0001. NS, non- significant.

TA B L E  3  Results of the multiple regression analysis association 
with internet addiction (n = 1,318)

Characteristics Standardized β p value VIF

Private school −0.02 0.53 1.02

Boy −0.05 0.07 1.08

Grade 8 0.11 0.0002 1.34

Grade 9 0.15 <0.0001 1.36

Attachment 
avoidance

−0.16 <0.0001 1.33

Attachment anxiety −0.04 0.15 1.16

Depressive symptom 0.28 <0.0001 1.49

Note: Adjusted R2 = 0.19; p < 0.0001. Adjusted for school type, sex, school year, 
and attachment and depression scores.

Abbreviation: VIF, variance inflation factor.
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other nationalities. This characteristic of Japanese 
adolescents needs to be examined further in future 
research.

As previously stated, maltreatment, especially ne-
glectful parenting during childhood, may be responsible 
for attachment anxiety.21 In Japan, neglect was reported 
at a very low rate, which may lead to a low rate of at-
tachment anxiety,44,45 which in turn may explain why 
Japanese adolescents are likely to show less attachment 
anxiety, as discussed above. Our study found that at-
tachment avoidance was significantly associated with 
PIU. Our previous study showed that the primary par-
enting style in Japan was characterized by over- reactive 
and hostile parenting, even though parents love and 
care for their children.46 Such dysfunctional parenting, 
not defined as “child abuse” might cause attachment 
avoidance, contributing to the avoidance of intimacy 
and reluctance to trust parents. Attachment avoidance 
refers to the avoidance of intimacy and reluctance to 
trust in people generally, including parents, which is why 
it negatively influences their relationships throughout 
adulthood.19 However, Japanese adolescents may have 
attachment avoidance specifically to their parents, and 
their loneliness might make them engage in online social 
interactions.41 We assume that attachment avoidance in 
this case refers to a poor relationship between the child 
and the parent caused by dysfunctional parenting rather 
than child abuse, influencing the total relationship neg-
atively. This assumption needs to be investigated fur-
ther by examining attachment styles with teachers and 
friends besides parents.

Previous studies have examined positive and negative 
familial factors associated with PIU. Adolescents with 
PIU had lower family cohesion, more family conflict, 
and poor familial relationships than adolescents who did 
not show PIU.17 A study in Turkey found that the parents 
of adolescents with PIU were less likely to be responsive 
and loving toward their children. Furthermore, they 
were less likely to be involved in their children's lives and 
practice appropriate monitoring and supervision. They 
also showed less emotional availability.47 Furthermore, 
a Chinese study that was conducted with a large number 
of adolescents concluded that secure attachments with 
both parents could be an essential protective factor in 
the onset of PIU.18 In sum, children need secure attach-
ments with their parents to feel safe, attached, accepted, 
and supported so that they do not need to seek online 
social interactions in a pathological manner.

There are some limitations to this study. First, this 
was a cross- sectional study and, therefore, the causal 
relationship between Internet addiction and parental 
attachment could not be explored. Second, the sample 
population was representative of Japanese adolescents 
in suburban areas; thus, it might not be possible to gen-
eralize the findings to adolescents across Japan. Third, 
the surveys were conducted during separate periods; the 
survey at the private school was conducted in 2018 (prior 

to the COVID- 19 pandemic), whereas the surveys in the 
public schools were conducted in 2020 (during the pan-
demic). Mental health and the IAT scores of students in 
the private schools are suspected to have worsened in 
2020.48 Therefore, school type could be a factor influ-
encing the onset of PIU. Fourth, the participants in this 
study had a higher mean score for attachment anxiety, as 
a previous study showed similar results.42 This tendency 
could be biased toward higher scores, leading to an un-
derestimation of its impact on PIU in Japan.

Nevertheless, this study provided useful information 
to teachers, parents, medical professionals, and children 
themselves to take effective measures to prevent PIU. 
Parental involvement and educational programs for 
adolescents in schools, might be extremely effective in 
mitigating PIU. Parents should focus on developing se-
cure attachments with their children and make them feel 
loved, cared for, attended to, and understood. Once a 
good relationship between the parents and the child has 
developed or been restored, children can be introduced 
to an educational program on PIU.

CONCLUSIONS

PIU was significantly associated with insecure attach-
ment. This finding implies that improving attachment 
styles and developing secure attachments between the 
child and parent might help mitigate and/or prevent PIU.
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