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Abstract

This study examines how adolescents with and without neurodevelopmental disorders differ in
their use of Social Networking Sites (SNS). Individuals with ASD or ADHD tend to prefer in-
terest-based platforms and one-way interactions, whereas neurotypical peers primarily use SNS
to maintain offline relationships. Those with ASD or ADHD tend to prefer interest-based plat-
forms and one-way interactions, while neurotypical peers use SNS mainly for maintaining offline
relationships. The findings highlight the need for inclusive digital literacy programs in educa-
tional settings that accommodate diverse communication preferences.
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1 Introduction

With the widespread use of smartphones and Social Networking Sites (SNS), online communi-
cation has become integral to adolescents' daily lives. Platforms such as LINE, Instagram,
YouTube, and X serve as key tools for self-expression and maintaining relationships, especially
when face to face interaction is limited. However, SNS use patterns vary depending on individual
traits. Adolescents with neurodevelopmental disorders (NDDs) [1], such as ASD and ADHD,
often engage with digital media differently than their neurotypical peers[2]. They may prefer
interest-based, one-way content platforms and experience distinct challenges in online interaction.
NDDs are lifelong conditions that affect communication, behavior, and learning. Co-occurrence
of multiple diagnoses is common and often requires individualized educational support. Prior
studies suggest that adolescents with these conditions are more likely to be passive information
recipients and less engaged in reciprocal communication online. This study examines the fre-
quency, mode, and psychological impact of SNS use among adolescents with and without NDDs.
By identifying characteristic patterns, it aims to inform the development of inclusive digital lit-
eracy education and learning environments that better support neurodiverse students.

2 Previous Studies

2.1 Internet Use and ADHD

Neurodevelopmental disorders (NDDs), including ASD, ADHD, and learning disabilities, are
lifelong conditions that affect cognitive, social, and behavioral functioning. In Japan, they are
commonly grouped as “developmental disorders,” and awareness has increased across
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educational and clinical settings. Recent studies have shown a strong association between ADHD
traits and problematic Internet use. Yen et al. [3], surveying over 2,000 adolescents, found that
symptoms of ADHD and depression were particularly linked to Internet addiction. They noted
that the fast-paced, highly stimulating nature of online platforms may attract individuals with
ADHD due to tendencies toward inattention and impulsivity. Adolescents with depressive symp-
toms may also turn to online environments as a coping mechanism for offline social difficulties.
These findings highlight the psychological mechanisms that may lead to excessive Internet use
among neurodiverse youth and underscore the importance of digital literacy strategies that con-
sider individual cognitive profiles.

2.2 Internet Use among Adolescents with ASD

Adolescents with Autism Spectrum Disorder (ASD) tend to favor passive and solitary digital
media over interactive forms. Mazurek and Wenstrup [4] found that youth with ASD spent sig-
nificantly more time watching TV or playing video games than engaging in non-screen or recip-
rocal activities. They rarely used social media or multiplayer games, likely due to core ASD traits
such as social communication difficulties and sensory sensitivities. Davis et al. [5] also reported
that parents of adolescents with ASD observed a strong preference for video games, which may
serve as both a coping mechanism and a contributor to reduced offline engagement. These studies
suggest that digital media use among youth with ASD reflects both behavioral comfort zones and
social challenges, reinforcing the need for adaptive educational approaches that acknowledge
such usage patterns.

2.3 Internet Use among Adolescents with NDDs in Japan

In Japan, studies have shown that adolescents with neurodevelopmental disorders (NDDs) face
unique challenges in Internet and SNS use. Song et al. [6] reported that 12.9% of middle school
students with ASD in psychiatric care met criteria for Internet addiction—over four times the
general population rate. Despite this high risk, appropriate interventions remain underdeveloped.
Shibata et al. [7] found that adolescents with NDDs used SNS less frequently than their peers,
citing anxiety about delayed responses on platforms like LINE. Some reported panic or impulsive
blocking behaviors. While online game use was higher, real-time competitive formats were often
avoided in favor of offline, self-paced play. Platforms like Instagram were rarely used, perceived
as favoring socially confident users. These findings suggest that SN'S design can exacerbate stress
for neurodiverse youth, even as their interest in digital media remains strong. This underscores
the need for flexible support and inclusive digital environments that accommodate diverse emo-
tional and cognitive needs.

2.4 Purpose of the Present Study

Building on prior research, this study hypothesizes that adolescents with neurodevelopmental
disorders (NDDs) will show distinct Internet use patterns compared to their neurotypical peers.
Specifically, they are expected to spend more time online and prefer passive, content-based plat-
forms such as YouTube, while avoiding interactive SNS that demand reciprocal communication.
These tendencies may reflect difficulties in offline relationships, sensory sensitivities, or atten-
tional challenges. To test these hypotheses, the study conducts a comparative, quantitative anal-
ysis of adolescents with and without NDDs, focusing on usage time, platform preferences, and
emotional impacts. Although exploratory, the findings aim to inform digital literacy programs
and educational support strategies that accommodate neurodiverse needs.
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3 Methods

This study conducted a web-based survey to examine Internet use among 634 adolescents (ages
~11-17) from Fukui Prefecture and across Japan. Participants were recruited via a nationwide
panel (Macromill, Inc.), the Sakai City Board of Education, and the Hiratani Child Development
Clinic. Adolescents with neurodevelopmental traits and their guardians were specifically targeted
to ensure diverse representation.

3.1 Survey Items

The questionnaire, based on prior studies [8][9], included five main categories:

1. Daily Internet use time (weekdays vs. holidays)

2. Average sleep duration

3. Annual school (or work) absences

4. Frequently used websites and apps (SNS, video, games)

5. Diagnosis of neurodevelopmental disorders (ASD, ADHD, LD, etc.)

These variables allowed a multifaceted analysis of digital behavior and its psychological and
social implications.

3.2 Web Survey Considerations

Web surveys offer broad reach but face challenges such as device access, literacy gaps, and re-
sponse quality [10]. In this study, all respondents had daily Internet access and used it for both
entertainment and learning, minimizing access bias. Nonetheless, limitations include reliance on
self-reported diagnoses and behavior, which may introduce bias. Ethical approval was obtained
from the Fukui University of Technology, and informed consent was secured from all participants.
All data were anonymized prior to analysis.

4 Analysis

Data were collected from 634 adolescents, including 234 with and 400 without a reported diag-
nosis. Rather than classifying participants by diagnosis from the outset, we applied a data-driven
clustering approach based on three behavioral variables: (1) daily Internet use time, (2) average
sleep duration, and (3) annual school absences. This allowed us to identify distinct patterns with-
out prior assumptions, reducing bias from sample imbalance as noted by Kato [2].

4.1 Numerical Data Analysis

K-means clustering was employed to group participants based on the above variables. To deter-
mine the optimal number of clusters, we used the Elbow Method, which identified k = 3 as the
most appropriate solution (Figure 1). These clusters were then examined in relation to Internet
use patterns and diagnostic status. This clustering strategy provided a framework for comparing
behavioral tendencies across groups and assessing whether organically formed clusters aligned
with diagnostic categories.
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4.2 Text Data Analysis

To explore the variety of platforms used by adolescents, we collected free text responses about
websites and applications. This open-ended format captured realistic, individualized patterns of
Internet use, which may differ by age, region, or interest. A total of 634 valid responses were
analyzed using KH Coder 3[11], a text mining tool designed for Japanese language data. This
tool enabled systematic morphological analysis and helped identify usage trends in SNS and app
preferences. To process informal or youth specific vocabulary common in digital contexts, we
employed MeCab with the extended dictionary mecab-ipadic-NEologd, which enhances recog-
nition of Internet era terms. The resulting analysis provided structured insights into qualitative
differences across user groups.

Elbow Method for Optimal Clusters (Excluding net)
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Figure 1: Elbow Method for Optimal Clusters
S Results

5.1 Numerical Data Analysis Results

The results of the numerical data analysis are summarized in Table 1.

Table 1: Means of Internet use, absenteeism, sleep, and diagnosis by cluster

Daily Internet  Annual Absences Sleep Time Dura-  Diagnosis

Use (hours) (days) tion (hours) (0 =No, 1 = Yes)
((31202“2110) 3.52 7.22 7.79 1.00
((flr:";gpgl) 3.62 3.75 7.58 0.00
‘jnfg;‘g 4.54 152.58 7.2 0.83
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5.2 Text Data Analysis Results

The results of the text data analysis are illustrated in Figure 2.

6 Discussion
6.1 Internet Use Time

The comparison of daily Internet use across clusters revealed that Group 2 (4.54 hours) >
Group 1 (3.62 hours) > Group 0 (3.52 hours). However, the maximum difference among
clusters was approximately one hour. Therefore, statistical significance must be evaluated
carefully, and non-parametric methods may be necessary for more robust analysis.

Rakuten,.NicoNico
AmazonPrime
ABE

Battlecats

Frequency:

100
Facebook O
DRAGONS
Netflix
PayPay 200

300
2

TikTok Mercari
LINE

‘YouTube

Dimension 2 (0.0847, 36.48%)

) B H Minecraft
IF-:TQ_ ProBaseball Spirits

Insiagram;
eFootBall = H

ChallergeTouch Eraws[a:'s
snow- 15699 _agonioniing
MonsterStrife=Phiv—Spotify |
BeReal OnePieceBoundtRush

0
Dimension 1 (0.1474, 63.52%)

Figure 2: Correspondence Analysis

6.2 Annual Absences

In terms of annual school absences, Group 2 showed a substantially higher mean of 152.58
days, indicating a likely case of long term absence or school refusal. Meanwhile, Group 0
(7.22 days) showed more absences than Group 1 (3.75 days), suggesting a possible associa-
tion between diagnosed neurodevelopmental disorders and school absenteeism. Due to large
variance, the significance of these differences must be interpreted cautiously.

6.3 Sleep Duration
The comparison of sleep duration revealed minimal differences among the three clusters,

with averages ranging from 7.2 to 7.79 hours. This implies that sleep duration may be less
influenced by the clustering variables and could be more dependent on individual or
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environmental factors not captured in this study.

6.4 Diagnostic Status

Group 0 was entirely composed of individuals with a diagnosis (1.00), Group 1 included
none with a diagnosis (0.00), and Group 2 had a high diagnostic rate (0.83). These findings
suggest that diagnostic status may be linked to Internet use patterns and absenteeism and
offer foundational insight into understanding educational and media engagement among neu-
rodiverse youth.

6.5 SNS Use by Cluster

The correspondence analysis results indicate distinct Internet use patterns between youth
with and without neurodevelopmental diagnoses.

6.5.1  Cluster 0 — Diagnosed Group

Adolescents in Cluster 0 displayed strong preferences for video streaming services and
games, such as YouTube, Netflix, Fortnite, Roblox, and Amazon Prime. They showed limited
use of interactive SNS platforms like TikTok, Instagram, and LINE, suggesting a preference
for one-way content consumption over real-time communication.

6.5.2 Cluster 1 — Non-Diagnosed Group

Adolescents in Cluster 1 actively engaged with two way interactive platforms such as TikTok,
Instagram, LINE, Discord, and Spotify. These tools emphasize real-time communication and
expression, indicating a tendency among this group toward dynamic interpersonal
engagement.

6.5.3 Cluster 2 — High Absenteeism Group

Cluster 2 was marked by a unique profile, with heavy use of platforms like Mercari and
Minecraft. The presence of economic or transactional activity and a preference for self-paced
digital experiences may reflect tendencies toward social withdrawal or disengagement from
structured settings.

7 Limitations and Future Directions

This study revealed clear differences in Internet usage patterns between adolescents with and
without neurodevelopmental disorders. In particular, significant variation was observed in
how SNS and online content were utilized. Future research should further examine how dig-
ital media use affects adolescents’ psychological and social development. Moreover, it is
essential to develop and implement targeted support strategies that promote safe and adaptive
Internet use in both educational and home settings. As discussed in the introduction, Internet
usage may differ not only based on the presence or absence of a neurodevelopmental diag-
nosis but also depending on the specific type of disorder. For instance, adolescents with
ADHD may be more drawn to highly stimulating or extreme content, while those with ASD

Copyright © by IIAI. Unauthorized reproduction of this article is prohibited.



SNS Use among Adolescents with Neurodevelopmental Disorders: Characteristics, Challenges, and Educational Implications

may have difficulty interpreting the subtleties of text-based communication, potentially re-
sulting in misunderstandings or online conflicts. In light of these considerations, future stud-
ies should aim to clarify how Internet use varies according to specific neurodevelopmental
diagnoses, thereby contributing to more nuanced and effective support systems for diverse
adolescent populations. However, comorbidity between ADHD and ASD is frequently ob-
served in clinical contexts (e.g., Okada et al., 2024 [12]), and was also present in our dataset.
As a result, the proportion of adolescents with pure ASD or ADHD remained limited. Future
studies should increase the sample size to enable reliable subgroup comparisons by diagnosis.
In addition to clinical relevance, this study offers important educational implications. The
observed variation in digital media preferences and interaction styles among neurodiverse
adolescents suggests that educational settings must adapt to accommodate these differences.
Designing inclusive digital literacy programs and classroom practices that recognize com-
munication diversity can help foster more supportive learning environments for students with
neurodevelopmental conditions. Designing inclusive digital literacy programs and classroom
practices that recognize communication diversity can help foster more supportive learning
environments for students with neurodevelopmental conditions.
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