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Abstract

The present study examined the relationships between technological addiction, depression, and Hikikomori tendencies,
aiming to establish a directional model that explores their connections with Hikikomori risk factors. In two studies (Study
I: cross-sectional, N=182; Study 2: quasi-experimental, N=141), we found that technological addiction, depression, and
Hikikomori risk factors were positively correlated with Hikikomori tendencies among young adults. Crucially, the impact
of technological addiction on Hikikomori tendencies was mediated by depression and Hikikomori risk factors. The
results suggest that technological addiction may contribute to increased depression among young adults, which in turn
leads to Hikikomori-related risk behaviors (e.g., avoiding school or work) and ultimately results in the development of
Hikikomori. Recommendations for interventions to mitigate Hikikomori tendencies and the influence of demographic

factors (e.g., gender and geographical location) on Hikikomori are also addressed in the discussion section.
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Hikikomori is a sociocultural and mental health phenom-
enon involving severe social withdrawal, primarily
affecting young individuals. It causes significant distress
to affected individuals and their caregivers (Saito, 1998).
Although the actual causes remain under investigation,
some studies suggest that technological addiction and
depression may contribute to Hikikomori tendencies
(e.g., Agugliaetal., 2010; Koyama et al. 2010; Stip et al.,
2016; Tang & Koh, 2017). Due to the complex interrela-
tionships between technological addiction, depression,
and Hikikomori tendencies, most research has focused on
one of the bidirectional influences: (a) between techno-
logical addiction and depression (e.g., Xie et al., 2023),
(b) between technological addiction and Hikikomori ten-
dencies (e.g., Amendola et al., 2023), or (c) between
depression and Hikikomori tendencies (e.g., Teo, 2013).
Acknowledging the cyclical nature of these relationships,
the present research aims to explore the relationships
between technological addiction, depression, and
Hikikomori tendencies. Specifically, we seek to establish
a directional model that elucidates the connections among
these variables, with the addition of Hikikomori risk

factors (e.g., social isolation, employment, and educa-
tional disengagement).

Relationship between technological addiction,
depression, and Hikikomori tendencies among
young adults

The advent of the internet has transformed communication
methods, especially through social networking sites (SNS),
which allow individuals to connect with others and estab-
lish virtual environments (Kaplan & Haenlein, 2010;
Vahedi & Zannella, 2021). Individuals can access various
SNS via different technologies, such as computers, smart-
phones, and gaming consoles, making them ubiquitous
in modern society. While technological advancements
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facilitate virtual connections, the widespread adoption of
these technologies also increases the risk of technological
addiction (Ko et al., 2012). Studies have shown that since
the COVID-19 pandemic, approximately a quarter of the
global population has been affected by some form of tech-
nological addiction (e.g., Onukwuli et al., 2023; Siste
et al., 2021). Notably, the prevalence of technological
addiction is especially high among young adults.

For instance, a study by Tang and Koh (2017) found
that 29.5% of 1,110 college students in Singapore devel-
oped some form of SNS addiction. Similar patterns of SNS
addiction have been observed in other parts of the world,
with young adults experiencing technological addiction
related to internet use, online gaming, and excessive smart-
phone use (e.g., Pham et al., 2025; Tang et al., 2017).
Excessive use of SNS can lead to withdrawal symptoms,
which in turn result in negative psychopathological and
psychosocial outcomes (Skues et al., 2016; Tan & Chew,
2024). Some studies have shown that SNS addiction often
co-occurs with depression (e.g., Tang & Koh, 2017), while
others indicate that young adults with technological addic-
tion tend to socially withdraw themselves (Amendola
et al., 2023).

Technological addiction on depression. Research has shown
that young adults are susceptible to technological addic-
tion. Several research reported that young adults who are
afflicted with internet addiction (IA; Tang & Koh, 2017;
Xie et al., 2023), smartphone addiction (SPA; Giimiistakim
et al., 2024; Pham et al., 2025), and internet gaming disor-
der (IGD; Chew et al., 2024; Kiraly et al., 2018) are also
prone to depression (e.g., Elhai et al., 2017; Fumero et al.,
2018; Ye et al., 2023). A study by Karakose et al. (2023)
has shown the growing trend between technological addic-
tion and depression. They analyzed three periods (i.e.,
1983-2016; 2017-2019; 2020-2023) — there were increas-
ingly more reported cases and studies on technological
addiction and depression across each of the time periods
respectively.

Technological addiction on Hikikomori tendencies. While
research on the link between technological addiction and
depression is abundant, there are fewer studies on the rela-
tionship between technological addiction and Hikikomori
tendencies (Kubo et al., 2022). In recent years, research
from East Asia has shown that an increase in technological
usage would increase hikikomori tendencies. For example,
Tateno et al. (2019) found that increased usage of the inter-
net, online gaming, and smartphones among Japanese col-
lege and university students led to isolation from social
communities. In South Korea, 56% of Hikikomori young
adults were at risk of internet addiction (Stip et al., 2016).
Though most research examined young adults in East
Asia, studies have also shown significant association
between internet and gaming addiction on social isolation

in Indonesia (Sujarwoto et al., 2023), India (Solanki et al.,
2023), Italy (Orsolini et al., 2022), and the USA (Tran &
Kay, 2024.) Hence, there is a strong possible link between
excessive technology use and higher Hikikomori tenden-
cies among young adults.

Depression and Hikikomori tendencies. Research consist-
ently demonstrates a strong link between depression and
Hikikomori tendencies. In a case study, Teo (2013) found
that his subject who was socially isolated also experienced
severe depressive episodes. This pattern aligned with stud-
ies from China, Italy, Japan, Korea, and Spain, which show
that increased loneliness correlated with a higher risk of
depression (e.g., Jeong et al., 2021; Liao et al., 2020; Teo
et al., 2014; Orsolini et al., 2023). Recent research has fur-
ther solidified the connection between depression and
Hikikomori. For example, Castelpietra et al. (2021) sug-
gested that individuals with a history of Hikikomori are six
times more likely to have a mood disorder compared to the
general population. While some researchers have proposed
that Hikikomori might be a variant of known mental disor-
ders such as social anxiety, avoidant personality disorder,
or adjustment disorder (e.g., Amendola, 2024), the prevail-
ing view in current research maintains that Hikikomori is
closely associated with major depressive disorders (e.g.,
Lee et al., 2022).

Other factors relating to Hikikomori tendencies. While the
present study focuses on the relationship between techno-
logical addiction, depression, and Hikikomori tendencies,
prior research has identified additional contributing fac-
tors. Psychosocial influences such as traumatic childhood
events, inadequate social support, gender expectations,
and Hikikomori risk factors (e.g., unstable employment,
school refusal, and low socioeconomic status) may exacer-
bate Hikikomori tendencies (Frankova, 2019; Liew et al.,
2021). Recent studies have shown that these risk factors
could be one of the potential antecedents linking to the
onset of social withdrawal tendencies (Lin et al., 2022;
Uchida & Norasakkunkit, 2015).

The present research

While the relationships between technological addiction,
depression, and Hikikomori tendencies are widely
acknowledged as interconnected, our research posits a
directional model linking these variables. To present more
nuanced results, we investigated technological addiction
as three separate constructs — namely internet addiction,
smartphone addiction, and internet gaming disorder. We
conducted two studies to investigate these dynamics.
Study 1 aimed to: (a) Examine correlations among tech-
nological addiction (i.e., internet addiction, smartphone
addiction, and internet gaming addiction), depression,
Hikikomori risk factors, and Hikikomori tendencies and



Lin et al.

Hikikomori Risk
Factors

/ N\

Hikikomori
Tendencies

Depression

Technological
Addiction

Technological Hikikomori Risk

Addiction Factors
Depression Hikikomori

Tendencies

Figure |. Proposed mediational models.

Note. Pathway | — Technological addiction — Depression — Hikikomori
risk factors — Hikikomori tendencies Link. Pathway 2 — Depression —
Technological addiction — Hikikomori risk factors — Hikikomori
tendencies Link.

(b) Test the possible mediational models between these
variables. We proposed two possible pathways, as pre-
sented in Figure 1.

Pathway 1: Technological addiction affects depression
which in turn activates Hikikomori risk factors, leading
to Hikikomori tendencies.

Pathway 2: Depression impacts technological addiction
which leads to higher Hikikomori risk and then greater
Hikikomori tendencies.

To enable stronger causal claims regarding the media-
tion model, (c) we employed a quasi-experimental design
and examined the impact of technological addiction on
Hikikomori tendencies with depression and Hikikomori
risk factors as the mediators in Study 2.

Study | — method

Participants and design

Using a with medium effect size (f2=.15), power=.85, and
alpha .05, an a-priori Gpower analysis indicated that we
required 102 participants. Accordingly, we recruited 182
undergraduates (M=22.13, SD=3.76; 49 males, 128
females, 5 others) via university research participation
pool and social media platforms (e.g., Telegram,
WhatsApp) for Study 1. The majority of participants were
from Southeast Asia (69.18%), other participants were
from other part of Asia. A cross-sectional design was used
to examine the relationships between technological

addiction, depression, Hikikomori risk factors, and
Hikikomori tendencies.

Materials

Technological addiction

Internet addiction test. The Internet Addiction Test (IAT;
Young, 2009) is a self-reported questionnaire consisting of
20 items (e.g., How often do you lose sleep due to being
online?), rated on a 6-point Likert scale (0=Not Appli-
cable; 5=Always) to measure the severity of IA and its
impact on individual’s social interactions, work, emotional
stability, and daily functioning. Scores on the IAT is cal-
culated by summing the responses of the 20 items, with
higher scores indicating a greater possibility of IA. The
Cronbach’s o for the IAT in the present study was .93.

Smartphone Addiction Scale Short Version. The Smart-
phone Addiction Scale Short Version (SAS-SV; Kwon et al.,
2013) was designed to assess smartphone addiction in both
clinical and research settings. The SAS-SV is a self-reported
measure with 10 items (e.g., Using my smartphone longer
than I had intended) on a 6-point Likert scale (1=strongly
disagree; 6=strongly agree). The SAS-SV covers a range of
behaviors and emotions associated with problematic smart-
phone use. The score is based on the sum of all SAS-SV
items. The Cronbach’s o for the SAS-SV was .91.

Internet Gaming Disorder Scale Short Form. The Internet
Gaming Disorder Scale-Short-Form (IGDS9-SF; Pontes
& Griffiths, 2015) is a self-reported 9 items (e.g., Do you
feel more irritability, anxiety or even sadness when you
try to either reduce or stop your gaming activity?) scale
to measure the severity of internet gaming disorder based
on the criteria highlighted in the DSM-5. It is also used
to examine problematic gaming. The IGDS9-SF score
is based on the sum of 9 items on a 5-point Likert scale
(1=Never; 5=Very Often). The Cronbach’s o for the
IGDS9-SF was .90.

Depression. The score for depression was measured using
the Depression Anxiety and Stress Scales-21 (DASS-21;
Lovibond & Lovibond, 1995). Scores for the depression
subscale were computed by summing the seven items that
measured depression (e.g., [ couldn't seem to experience
any positive feeling at all), and multiplied by 2.Items are
rated on a 4-point Likert scale (0=Did not apply to me at
all; 3=Applied to me very much, or most of the time). The
Cronbach’s o for the depression scale was .89. For the pre-
sent study, the other two sub-scales (i.e., anxiety and
stress) were used as filler items.

Hikikomori risk factors. The Hikikomori Risk factors were
measured by the NEET Hikikomori Risk Scale (NHR;
Uchida & Norasakkunkit, 2015). The scale comprises 27
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Table I. Descriptives and bivariate correlations between gender, technological addiction (internet addiction, smartphone
addiction, internet gaming disorder), depression, hikikomori tendencies, and hikikomori risk factors.

I. Gender 2. 1AT 3. SAS-SV 4.1GD 5. Depression 6. NHR 7. HQ-25
|. Gender -
2. 1AT -.130 -
3. SAS-SV -.090 6617 -
4.1GD —.258%* 6227 373% -
5. Depression .001 A448+* 341%k 319%* -
6. NHR -.116 A4 33% 4467 .500%* -
7.HQ-25 -.057 A406%* .295%* 427+ 4T3 695+ -
M 1.76 62.43 33.27 19.07 15.01 103.67 73.37
SD 0.51 20.30 10.98 8.09 5.56 20.86 17.10

Note. N=182; Gender was coded as | =males; 2=females, and 3 =others; IAT =Internet Addiction Test; SAS-SV =Smartphone Addiction Scale;
IGD =Internet Gaming Disorder; Depression=DASS-21: Depression subscale; NHR = hikikomori risk factors; HQ25 = hikikomori tendencies.

*p<.05. ¥p<.0l.

items covering various dimensions (e.g., social isolation,
employment, and educational disengagement) related to
Hikikomori risk factors. Each item (e.g., Upon graduating
school or college, I think that to work is to fulfil one's duty
to society) is rated on a 5-point Likert Scale (1==Strongly
Disagree; 5=Strongly Agree). The sum of the NHR is used
to measure Hikikomori risk factors, with the higher NHR
scores indicating a higher Hikikomori risk. The Cron-
bach’s o for the NHR was .85.

Hikikomori tendencies. The Hikikomori Questionnaire-25
(HQ-25; Teo et al., 2018) was used to measure Hikikomori
tendencies. The HQ-25 comprises 25 items (e.g., I stay
away from other people) with a 5-point Likert Scale
(1=Not at all; 5=Extremely). The sum was used to meas-
ure severity of Hikikomori tendencies, with the higher
scores indicating higher chance becoming Hikikomori.
The Cronbach’s a for the HQ-25 was .96.

Procedure

Participants were given a web link (Qualtrics) and where
they provided consent to participate the study. Then, they
were invited to answer a set of questionnaires that includ-
ing (a) the demographic information, (b) technological
addiction questionnaires (i.e., IAT, SAS-SV, IGDS9-SF),
(c) depression (i.e., DASS-21), (d) Hikikomori risk factors
(i.e., NHR), and (e) Hikikomori tendencies (i.e., HQ-25).
The duration of the whole questionnaire was approxi-
mately 30 min. The study was approved by the University
ethics board (H9355). The data for the present study is
available at OSF, https://osf.io/p6auj/.

Results

Descriptives and correlations

The descriptives and the correlations between partici-
pant’s gender, technological addiction (i.e., IAT, SAS-SV,

IGDS9-SF), depression, Hikikomori risk factors, and
Hikikomori tendencies are presented in Table 1. Of note,
the internet addiction (i.e., IAT), smartphone addiction
(i.e., SAS-SV), and internet gaming disorder (IGD), were
significantly positively correlated with Hikikomori risk
factors (i.e., NHR) and Hikikomori tendencies (i.e.,
HQ-25).

Given a gender skew (approximately 70.3% of the sam-
ple were females, we examined the relationship between
gender and the other variables. Gender did not correlate
with most of the variables (apart from IGD); we conducted
a one-way between-subjects ANOVA to examine if gender
has any impact on the outcome variable (i.e., Hikikomori
tendencies). Results showed that the impact of gender on
Hikikomori tendencies was not significant, F(3,
178)=0.89, p=.45, n>=.02. Since gender did not affect
Hikikomori tendencies, gender was not considered in the
subsequent analysis.

Examining the mediation models

With the correlation showing that technological addiction,
depression, Hikikomori risk factors, and Hikikomori ten-
dencies were significantly correlated, we examined the
proposed mediational models. While some studies have
suggested that Hikikomori risk factors could be part of the
spectrum of Hikikomori tendencies, others have showed
that Hikikomori risk factors could be an antecedent to
Hikikomori tendencies (e.g., Lin et al., 2022). Hence, we
conducted six separate serial mediation analysis by swap-
ping the positions of technological addiction and depres-
sion at the predictor. Hikikomori risk factors were always
served as the second mediating variable (MV2).

In Analysis 1 to 3, internet addiction, smartphone
addiction, and internet gaming disorder were the respec-
tive predictors, depression was MV1, Hikikomori risk
factors was MV2, and Hikikomori tendencies was the
outcome variable. Results using PROCESS Macro Model
6 with 5,000 bootstrap re-sampling (Hayes, 2017) showed
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Figure 2. Pathways for sequential mediational analyses, with
each aspect for technological addiction as the predictor.

Note. In each path diagram, the coefficients a, and a, are the simple
(zero-order) effects of the IV on MV, and MV,, respectively. The coef-
ficient d,, represents the sequential effect of MV, on MV,, control-
ling for the 1V, and coefficients b, b,, and ¢ represent the partialled
influences of MV,, MV,, and the IV on the DV when the IV and both
mediators are used to predict the DV. Bold paths representing highest
IE value in the model.

*p <.05. ¥p < .0l.

that depression (MV1) and Hikikomori risk factors
(MV2) produced complete mediation when internet
addiction and smartphone addiction were the predictors.
When internet gaming disorder was the predictor, depres-
sion and Hikikomori risk factors produced partial media-
tion. All the indirect effects (IEs), in the 95% ClIs
bootstrap re-sampling excluding zero, were significant
when depression served as MV1, and Hikikomori risk
factors served as MV2, ranging from 0.11 to 0.19. Details
of the beta weight are presented in Figure 2.

In Analyses 4, 5, and 6, we examined internet addiction,
smartphone addiction, and internet gaming disorder
respectively as MV1, Hikikomori risk factors as MV2,
Hikikomori tendencies as the outcome variable, and
depression as the predictor. Results from the PROCESS
Macro Model 6 with 5,000 bootstrap re-sampling (Hayes,
2017) showed that depression was partially mediated by
internet addiction, smartphone addiction, internet gaming
disorder (MV1) and Hikikomori risk factors (MV2). The

Disorder factors
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Figure 3. Pathways for Sequential Mediational Analyses, with
Each Aspect for Technological Addiction as MV1.

Note. Sequential Mediation Analysis 4, 5, and 6. In each path diagram,
the coefficients a, and a, are the simple (zero-order) effects of the

IV on MV, and MV, respectively. The coefficient d,, represents the
sequential effect of MV, on MV, controlling for the IV, and coefficients
b, b,, and ¢ represent the partialled influences of MV, MV,, and the
IV on the DV when the IV and both mediators are used to predict the
DV. Bold paths representing highest IE value in the model.

*=.05. ¥p<.0l.

IEs ranged from 0.09 to 0.15. The IEs were stronger when
the three technological addictions were removed from the
mediational models. Details of the beta weights are pre-
sented in Figure 3.

Discussion

Study 1 revealed four key findings. First, technological
addiction (i.e., internet addiction, smartphone addiction,
internet gaming disorder), depression, Hikikomori risk
factors, and Hikikomori tendencies were positively cor-
related with each other. Second, gender did not influence
Hikikomori tendencies. Third, technological addiction,
depression, and Hikikomori risk factors were identified
as potential contributing factors to Hikikomori tenden-
cies. Fourth, when comparing two pathways — (1) techno-
logical addiction — depression — Hikikomori risk
factors — Hikikomori tendencies versus (2) depression
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— technological addiction — Hikikomori risk factors —
Hikikomori tendencies — the former demonstrated a
stronger mediation effect (i.e., complete mediation and a
stronger indirect effect). Therefore, it is reasonable to
conclude that young adults addicted to SNS technologies
are more likely to experience heightened depression,
which in turn activates greater Hikikomori risk factors,
ultimately leading to social withdrawal (i.e., higher
Hikikomori tendencies).

The findings from Study 1 suggested that depression
and Hikikomori risk factors were potential mediators in
the relationship between technological addiction and
Hikikomori tendencies. To test this hypothesis, Study 2
employed a quasi-experimental design to control for the
direct impact of technological addiction on Hikikomori
tendencies while measuring depression and Hikikomori
risk factors.

Study 2 — method

Participants and design

We advertised Study 2 and highlighted that we were look-
ing for SNS users via a university research participation
pool and social media platforms (e.g., Telegram,
WhatsApp). Power analysis suggested 102 participants
would be needed in a two-group quasi-experimental
design, with medium effect size (Cohen’s d=.50),
power=.80, and alpha .05, one-tailed. A total of 141 under-
graduates (M=22.26, SD=4.41; 39 males, 96 females, 6
others) were recruited for Study 2. Similar to Study 1,
majority of participants were from Southeast Asia
(71.38%). From the 141 undergraduates, 60 were consid-
ered high SNS users and 50 were considered low SNS
users, resulting in a final sample of 110 participants.
Details of dichotomizing high versus SNS users are pro-
vided in the Materials section.

In this quasi-experimental design, the independent
variable (IV) SNS usage (high vs. low), and the meas-
ured variables (DVs) were depression, Hikikomori risk
factors, and Hikikomori tendencies. The IV of SNS
usage serves as a proxy for technological addiction as
per Study 1.

Materials

Social networking sites (SNS) usage. We recorded partici-
pant’s SNS usage by asking them three questions: (1) how
much time (in hours) you spend on SNS for work per day,
(2) how much time (in hours) you spend on SNS for social-
ization per day, and (3) how much time (in hours) you
spend on SNS for entertainment per day. We summed the
hours to obtain an overall SNS usage per day. Based on
Internet Trend Reports (e.g., investment and internet com-
panies), the average SNS usage is about 6 hr per day (Kidd,

2024; Leake, 2024). Research has indicated over 8 hr could
be considered problematic SNS usage (e.g., Shannon et al.,
2022; Yang et al., 2022). Hence, we considered partici-
pants who spent more than 8hr as high SNS users and
those who spend 6hr and below would be considered as
low SNS users. Those who spent 7 hr were removed from
the analysis.

Depression, hikikomori risk factors, and hikikomori tenden-
cies. The same measurements in Study 1 were used for
Study 2. We administered scales for depression (DASS-
21; Lovibond & Lovibond, 1995), Hikikomori risk factors
(NHR; Uchida & Norasakkunkit, 2015), and Hikikomori
tendencies (HQ-25; Teo et al., 2018).

Procedure

All participants provided consent to participate the study,
after they entered the Qualtrics link. The same set of (a) the
demographic information, (b) depression (i.e., DASS-21),
Hikikomori risk factor (i.e., NHR), and Hikikomori ten-
dencies (i.e., HQ-25) questionnaires were administered.
The SNS usage questions were included as part of the
demographic information. The duration of the whole ques-
tionnaire was approximately 20min. The study was
approved by the University ethics board (H9355 ver. 2).
Data for the present study can be accessed via https://osf.
io/p6auyj/.

Results

Descriptives, correlations, and ANOVA

Correlational coefficients showed that SNS Usage, depres-
sion, Hikikomori risk factors, and Hikikomori Tendencies
were positively related with each other. The descriptives
and the correlations between SNS usage, depression,
Hikikomori risk factor, and Hikikomori tendencies were
presented in Table 2.

We continued with three separate independent t-tests to
examine if SNS wusage would impact depression,
Hikikomori risk factors, and Hikikomori tendencies.
Results showed that there high SNS users (M=31.73,
SD=8.77) were more depressed compared to low SNS
users (M=24.08, SD=9.42), #108)=4.41, p<.001,
Cohen’s d=0.84; (b) high SNS users (M=108.56,
SD=15.37) scored higher on Hikikomori risk factors com-
pared to low SNS wusers (M=100.83, SD=20.62),
#(108)=2.25, p=.013, Cohen’s d=0.43; and (c) high SNS
users (M=76.12, SD=15.72) were more prone to
Hikikomori tendencies compared to low SNS users
(M=67.14, SD=16.47), #108)=2.92, p=.002, Cohen’s
d=0.56. Overall, high SNS users resulted in higher levels
in depression, Hikikomori risk Factors, and Hikikomori
Tendencies, compared to low SNS users.
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Table 2. Descriptives and bivariate correlations between SNS usage, depression, hikikomori risk factors, and hikikomori

tendencies.
I. SNS Usage 2. Depression 3. NHR 4. HQ-25
I. SNS Usage -
2. Depression .390%* -
3. NHR 270%* 561%* -
4. HQ-25 21 2%* A89** 639 -
M 0.55 28.25 72.04 105.05
SD 0.50 9.8l 16.61 18.27

Note. N=110; SNS usage was coded as | =high users; 2=low users; Depression=DASS-2|: Depression subscale; NHR =hikikomori risk factors;

HQ25 =hikikomori tendencies.
*p<.05. ¥*p <.0l.
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Figure 4. Serial mediation analysis with SNS usage as
predictor, depression as MV, Hikikomori risk factors as MV2,
and Hikikomori tendencies as the outcome.

Note. The coefficients a, and a, are the simple (zero-order) effects of
the IV on MV, and MV, respectively. The coefficient d,, represents the
sequential effect of MV, on MV, controlling for the 1V, and coefficients
b,, b, and ¢ represent the partialled influences of MV, MV,, and the

IV on the DV when the IV and both mediators are used to predict the
DV. Bold paths representing significant IE in the model.

*p=.05. ¥p<.0l.

Serial mediation analysis

Following the results in Study 1, we conducted a serial
mediation analysis with SNS usage as the predictor,
depression as MV 1, Hikikomori risk factors as MV2, and
Hikikomori tendencies as the outcome variable. Results
from PROCESS Macro Model 6 with 5,000 bootstrap re-
sampling (Hayes, 2017) showed that depression (MV1)
and Hikikomori risk factors (MV2) produced complete
mediation. The indirect effect (IE) was 2.97, the 95% Cls
bootstrap re-sampling excluding zero'. Details of the beta
weights are presented in Figure 4.

Discussion

In Study 2, we conducted a quasi-experiment by compar-
ing high and low SNS users on depression, Hikikomori
risk factors, and Hikikomori tendencies. Additionally, we
investigated if depression and Hikikomori risk factors
mediate the relationship between SNS wusage and
Hikikomori tendencies. The results showed that (a) high
SNS wusers were more depressed, exhibited higher
Hikikomori risk factors, and were more prone to becoming

Hikikomoris, and (b) the pathway from SNS usage (i.e.,
technological addiction) — depression — Hikikomori risk
factors — Hikikomori tendencies was significant, indicat-
ing complete mediation.

Hence, the results suggest that depression precedes
Hikikomori risk factors in the link between SNS usage
(i.e., technological addiction) and Hikikomori tendencies.
Simply put, young adults who are high SNS users may
become more depressed, leading to increased Hikikomori
risk factors (e.g., refusing to work or attend school), which,
in turn, result in social withdrawal (i.e., higher Hikikomori
tendencies).

General discussion
Key findings

The present research investigated the relationships
between technological addiction, depression, Hikikomori
risk factors, and Hikikomori tendencies among the
young adults. Five key findings emerged across the two
studies. First, technological addiction, depression, and
Hikikomori risk factors were positively correlated with
Hikikomori tendencies. Second, no significant gender
differences were observed in Hikikomori tendencies.
Third, depression and Hikikomori risk factors were
identified as potential mediators between technological
addiction and Hikikomori tendencies. Fourth, we pro-
posed two possible mediational pathways systematically
and found that when technological addiction (i.e., inter-
net, smartphone, online gaming addiction) was the pre-
dictor, there was a stronger indirect effect via Hikikomori
risk factors to Hikikomori tendencies, compared to when
depression was the predictor. Fifth, in the quasi-experi-
ment, high SNS users exhibited greater levels of depres-
sion, higher Hikikomori risk factors, and stronger
Hikikomori tendencies compared to low SNS users.
Consistent with findings from Study 1, Study 2 also
revealed that depression and Hikikomori risk factors
completely mediated the relationship between SNS
usage and Hikikomori tendencies.
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Previous research has shown that technological addic-
tion, depression, hikikomori risk factors, and hikikomori
tendencies are interrelated, with bidirectional relation-
ships observed across these variables (e.g., Amendola
et al., 2023; Tang & Koh, 2017; Xie et al., 2023). Our
findings aligned with these earlier studies. Specifically,
when examining subtypes of technological addictions —
internet, smartphone, and online gaming — all three dem-
onstrated positive correlations with both hikikomori risk
factors and withdrawal tendencies. Interestingly, gender
was not associated with internet addiction, smartphone
addiction, Hikikomori risk factors, or Hikikomori tenden-
cies, but it was linked to online gaming addiction.
Furthermore, we found that gender had no influence on
Hikikomori tendencies. Although previous studies (e.g.,
Frankova, 2019; Liew et al., 2021; Lin et al., 2022) have
suggested that demographic and psychosocial factors
(e.g., income, school refusal) may affect Hikikomori ten-
dencies, our study did not reveal any significant differ-
ences in Hikikomori tendencies between male and female
young adults.

A central question in Hikikomori research involves
understanding directional causality. Our mediational anal-
yses demonstrated that the pathway of technological
addiction — depression — Hikikomori risk factors —
Hikikomori tendencies exhibited complete mediation,
with a stronger indirect effect compared to the other path-
way (depression — technological addiction — Hikikomori
risk factors — Hikikomori tendencies). While prior
research suggests that depressed young adults may develop
technological addiction, engage in Hikikomori risk factors
(e.g., school absenteeism), and eventually adopt
Hikikomori behaviors (e.g., Shah et al., 2024), our find-
ings propose an alternative: young adults with technologi-
cal addiction may experience exacerbated depressive
symptoms. This, in turn, increases engagement in
Hikikomori risk factors and heightens Hikikomori tenden-
cies. Furthermore, our mediational analyses indicated that
depression and Hikikomori risk factors could act as
sequential mediators between technological addiction and
Hikikomori tendencies.

When experimentally examining technological addic-
tion as a quasi-variable, we found that high SNS users
exhibited elevated depression levels, engaged in more
Hikikomori risk factors, and demonstrated stronger
Hikikomori tendencies. Across both the cross-sectional
and quasi-experimental studies, technological addictions
—including internet, smartphone, online gaming, and SNS
usage — emerged as the primary predictive variable. Extant
research postulates that pandemic-related societal shifts
(e.g., Vahedi & Zannella, 2021) intensified technology
reliance among adolescents and young adults. Hence, the
addictive patterns and withdrawal effects from techno-
logical use could exacerbate depressive symptoms (e.g.,
Lee et al., 2013; Tang & Koh, 2017). As young adults

experience heightened depression, they may begin avoid-
ing school or work (i.e., Hikikomori risk factors), ulti-
mately leading to Hikikomori tendencies.

Limitations and future directions

While our research identified similar correlations between
gender and online gaming addiction as other studies (e.g.,
Tateno et al., 2019), it did not find a significant association
with hikikomori tendencies. One potential reason for the
non-significance could be due to the imbalanced gender
distribution in our sample. This gender imbalance is not
unique to our study, as several other Hikikomori studies
have also reported skewed gender ratios (e.g., Liew et al.,
2021). Although males are often reported to exhibit
Hikikomori behaviors more frequently due to societal
expectations (e.g., Kanai et al., 2024; Malagon-Amor
et al., 2015), emerging evidence suggests these tendencies
may also manifest in females, with potential underreport-
ing of female cases (Yong, 2024). Additionally, since our
sample predominantly comprised participants from
Southeast Asian countries (69%—71%), future studies
should prioritize balanced gender and geographical repre-
sentation to enhance generalizability.

Another caveat of the present research lies in its design.
Although the paired-study incorporated a quasi-experi-
mental component (Study 2) to complement the correla-
tional design (Study 1), the overall nature of the research
remains cross-sectional. While we proposed the media-
tional role of depression and Hikikomori risk factors in the
link between technological addiction and Hikikomori ten-
dencies, it is important to clarify that this study does not
claim to establish a definitive causal relationship between
these variables. The aim of our research was exploratory in
nature, and the proposed mediational/directional model
requires further robust theoretical and empirical support.
Therefore, future researchers are encouraged to investigate
alternative mediational pathways using interrupted time-
series designs or controlled longitudinal approaches to
strengthen causal inferences (e.g., Koyama et al., 2010).

In the same vein, due to the lack of theoretical frame-
works and existing models explaining the causal relation-
ship between technological addiction and Hikikomori
tendencies, the present paired-study was limited to explor-
ing two plausible (though rational) models. Consequently,
this approach may have overlooked critical variables for
alternative models. Past research highlights potential con-
tributors such as psychological needs (e.g., Katsuki et al.,
2019), self-concept (e.g., Norasakkunkit, 2014), self-
esteem (e.g., Liew et al., 2021), relational mobility (e.g.,
Yuki & Schug, 2020), and academic performance (Skues
et al., 2016). Studies also suggest comorbidity between
variables may exacerbate Hikikomori tendencies — for
instance, excessive Facebook use (a form of internet addic-
tion) negatively impacts GPA, potentially leading to school
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refusal and Hikikomori behaviors (e.g., Benarous et al.,
2022; Rosen et al., 2013; Ryan et al., 2014; Zhang et al.,
2022). Future research should investigate whether these
variables act as predictors, mediators, or moderators, in
Hikikomori development.

Conclusion

This study examined the relationships among technological
addiction, depression, Hikikomori risk factors, and
Hikikomori tendencies, finding significant positive correla-
tions between all variables. Subsequently, two potential
pathways were systematically tested. The pathway of ‘tech-
nological addiction — depression — Hikikomori risk factors
— Hikikomori tendencies’ demonstrated a more coherent
progression compared to ‘depression — technological addic-
tion — Hikikomori risk factors — Hikikomori tendencies’.
Based on these findings, a quasi-experiment was conducted,
revealing that young adults with high social networking site
(SNS) usage exhibited greater depression, elevated
Hikikomori risk factors, and stronger Hikikomori tenden-
cies.These results also support the findings from Study 1,
which indicated that depression and Hikikomori risk factors
serially mediate the relationship between SNS usage and
Hikikomori tendencies.

In sum, the present study suggests that technological
addiction may contribute to depression among young
adults. In a depressive state, individuals are more likely to
engage in Hikikomori-related risk behaviors, such as
avoiding school or work, which could ultimately result in
becoming Hikikomoris. To mitigate this issue, it is recom-
mended that organizations and government agencies
implement measures to reduce excessive technology use
and address depressive symptoms in young adults to pre-
vent the development of Hikikomori tendencies (Kato
et al., 2024; Wong et al., 2019).

Author’s Note

This article is based on the data reported in the fourth-year thesis
project of the second and fourth authors under the tutelage of the
first author. The last author applied the ethics application, created
Qualtrics, and collected the data. The third author revised and
edited the manuscript. We used Grammarly to address the gram-
matical issues for this manuscript.

Funding

The author(s) received no financial support for the research,
authorship, and/or publication of this article.

ORCID iD

Patrick K. F. Lin https://orcid.org/0000-0003-1751-7287

Note

1. With depression — technological addiction — Hikikomori
risk factors — Hikikomori tendencies pathway, the IE was

0.92 and marginally significant, hence, the results were not
indicated in the Results section.

References

Aguglia, E., Signorelli, M. S., Pollicino, C., Arcidiacono, E.,
& Petralia, A. (2010). Hikikomori phenomenon: Cultural
bound or emergent psychopathology? ltalian Journal of
Psychopathology, 16(2), 157-164.

Amendola, S. (2024). Clarifying the position of hikikomori
in mental health: Is hikikomori a variant of already-
known mental health disorder? A review of the litera-
ture. Journal of Pacific Rim Psychology, 18. https://doi.
org/10.1177/18344909241274808

Amendola, S., Cerutti, R., & Presaghi, F. (2023). Symptoms of
prolonged social withdrawal, problematic internet use, and
psychotic-like experiences in emerging adulthood: A mod-
eration model. Clinical Neuropsychiatry, 20(1), 29-38.
https://doi.org/10.3613 1/cnfioritieditore20230104

Benarous, X., Guedj, M-J., Cravero, C., Jakubowicz, B.,
Brunelle, J., Suzuki, K., & Cohen, D. (2022). Examining
the Hikikomori syndrome in a French sample of hospital-
ized adolescents with severe social withdrawal and school
refusal behavior. Transcultural Psychiatry, 59, 831-843.
https://doi.org/10.1177/13634615221111633

Elhai, J. D., Dvorak, R. D., Levine, J. C., & Hall, B. J. (2017).
Problematic smartphone use: A conceptual overview and
systematic review of relations with anxiety and depression
psychopathology. Journal of Affective Disorder, 207, 251—
259. https://doi.org/10.1016/j.jad.2016.08.030

Castelpietra, G., Nicotra, A., & Leo, D. (2021) The Hikikomori
phenomenon: Could loneliness be a choice of self-restric-
tion from society? Open Journal of Psychiatry, 11, 47-62.
https://doi.org/10.4236/0jpsych.2021.111005.

Chew, P. K. H., Lin, P. K. F., & Yow, Y. J. (2024). Cross-cultural
differences in the pathways to Internet Gaming Disorder.
Asia-Pacific Psychiatry, 16, Article ¢12565. https://doi.
org/10.1111/appy.12565

Frankova, 1. (2019). Similar but different: Psychological and psy-
chopathological features of primary and secondary hikiko-
mori. Frontiers in Psychiatry, 10, Article 558. https://doi.
org/10.3389/fpsyt.2019.00558

Fumero, A., Marrero, R., Voles, D., & Panate, W. (2018). Personal
and social factors involved in internet addiction among ado-
lescents: A meta-analysis. Computers in Human Behavior,
86, 387-400. https://doi.org/10.1016/j.chb.2018.05.005

Giimiistakim, R. S., Goker Kiiciik, I., Cevik, M., Kus, C.,
Kanuncu, S., & Bilgili, P. (2024). Does smartphone addic-
tion cause depression? A cross-sectional study. Addicta:
The Turkish Journal on Addictions, 11, 189-200. https://
doi.org/10.5152/ADDICTA.2024.23038

Hayes, A. F. (2017). Introduction to mediation, moderation, and
conditional process analysis: A regression-based approach
(2nd ed.). Guilford Press.

Jeong, H., Yim, H. W., Lee, S., Lee, H. K., Potenza, M. N., &
Lee, H. (2021). Factors associated with severity, incidence
or persistence of internet gaming disorder in children and
adolescents: A 2-year longitudinal study. Addiction, 116(7),
1828-1838. https://doi.org/10.1111/add.15366

Kanai, K., Kitamura, Y., & Sobue, T. (2024). Prevalence of
and factors influencing Hikikomori in Osaka City, Japan:


https://orcid.org/0000-0003-1751-7287
https://doi.org/10.1177/18344909241274808
https://doi.org/10.1177/18344909241274808
https://doi.org/10.36131/cnfioritieditore20230104
https://doi.org/10.1177/13634615221111633
https://doi.org/10.1016/j.jad.2016.08.030
https://doi.org/10.4236/ojpsych.2021.111005
https://doi.org/10.1111/appy.12565
https://doi.org/10.1111/appy.12565
https://doi.org/10.3389/fpsyt.2019.00558
https://doi.org/10.3389/fpsyt.2019.00558
https://doi.org/10.1016/j.chb.2018.05.005
https://doi.org/10.5152/ADDICTA.2024.23038
https://doi.org/10.5152/ADDICTA.2024.23038
https://doi.org/10.1111/add.15366

International Journal of Social Psychiatry 00(0)

A population-based cross-sectional study. International
Journal of Social Psychiatry, 70, 967-980. https://doi.
org/10.1177/00207640241245926

Kaplan, A. M., & Haenlein, M. (2010). Users of the world, unite!
The challenges and opportunities of social media. Business
Horizons, 53, 59-68.

Karakose, T., Yildirim, B., Tiliibas, T., & Kardas, A. (2023) A
comprehensive review on emerging trends in the dynamic
evolution of digital addiction and depression. Frontier
Psychology, 14, Article 1126815. https://doi.org/10.3389/
fpsyg.2023.1126815

Kato, T. A., Sartorius, N., & Shinfuku, N. (2024). Shifting the
paradigm of social withdrawal: A new era of coexisting
pathological and non-pathological Hikikomori. Current
Opinion in Psychiatry, 37,177-184. https://doi.org/10.1097/
YC0.0000000000000929

Katsuki, R., Inoue, A., Indias, S., Kurahara, K., Kuwano, N.,
Funatsu, F., Kubo, H., Kanba, S., & Kato, T. A. (2019).
Clarifying deeper psychological characteristics of hikiko-
mori using the Rorschach comprehensive system: A pilot
case — control study. Frontiers in Psychiatry, 10, Article
412. https://doi.org/10.3389/fpsyt.2019.00412

Kidd, C. (2024, May 14). Internet trends in 2025: Mary Meeker,
stats, & predictions. Splunk. https://www.splunk.com/en
us/blog/learn/internet-trends.html

Kiraly, O., Griffiths, M. D., King, D. L., Lee, H. K., Lee, S.-
Y., Banyai, F., Zsila, A., Takacs, Z. K., & Demetrovics, Z.
(2018). Policy responses to problematic video game use:
A systematic review of current measures and future possi-
bilities. Journal of Behavioral Addictions, 7(3), 503-517.
https://doi.org/10.1556/2006.6.2017.050

Ko, C.-H., Yen, J.-Y., Yen, C.-F., Chen, C.-S., & Chen,
C.-C. (2012). The association between internet addic-
tion and psychiatric disorder: A review of the literature.
European Psychiatry, 27(1), 1-8. https://doi.org/10.1016/].
eurpsy.2010.04.011

Koyama, A., Miyaki, Y., Kawakami, N., Tsuchiya, M.,
Tachimori, H., & Takeshima, T. (2010). Lifetime preva-
lence, psychiatric comorbidity and demographic corre-
lates of “Hikikomori” in a community population in Japan.
Psychiatry Research, 176, 69-74.

Kubo, H., Katsuki, R., Horie, K., Yamakawa, I., Tateno, M.,
Shinfuku, N., Sartorius, N., Sakamoto, S., & Kato, T. A.
(2022). Risk factors of hikikomori among office work-
ers during the COVID-19 pandemic: A prospective online
survey. Current Psychology, 42, 23842-23860. https://doi.
org/10.1007/s12144-022-03446-8

Kwon, M., Kim, D. J., Cho, H., & Yang, S. (2013). The
Smartphone Addiction Scale: Development and validation
of'a short version for adolescents. PLOS ONE, 8(12), Article
€83558. https://doi.org/10.1371/journal.pone.0083558

Leake, L. (2024, March 6). 17 years of your adult life may be
spent online. These expert tips may help curb your screen
time. Fortune. https://fortune.com/well/article/screen-time-
over-lifespan/

Lee, J. L., Parhar, 1. S., & Soga, T. (2022). Hikikomori: Social
withdrawal a risk factor for depression. Psychiatry and
Clinical Neurosciences, 76, 343-344.

Liew, K., Uchida, Y., Dela Cruz, C., & Lee, L. N. (2021). Examining
the cultural marginalisation theory of NEET/hikikomori risk

tendencies in Singaporean youth. Psychologia, 63(1), 4-19.
https://doi.org/10.2117/psysoc.2020-A120

Lin, P. K. F., Andrew Koh, A. H. Q., & Liew, K. (2022). The
relationship between Hikikomori risk factors and social
withdrawal tendencies among emerging adults-An explor-
atory study of Hikikomori in Singapore. Frontiers in
Psychiatry, 13, Article 1065304. https://doi.org/10.3389/
fpsyt.2022.1065304

Liao, Z., Huang, Q., Huang, S., Tan, L., Shao, T., Fang, T., Chen,
X., Lin, S., Qi,J., Cai, Y., & Shen, H. (2020). Prevalence of
Internet Gaming Disorder and its association with personal-
ity traits and gaming characteristics among Chinese adoles-
cent gamers. Frontiers in Psychiatry, 11, Article 598585.
https://doi.org/10.3389/fpsyt.2020.598585

Lee, Y. S., Lee, J. Y., Choi, T. Y., & Choi, J. T. (2013). Home
visitation program for detecting, evaluating and treating
socially withdrawn youth in Korea. Psychiatry and Clinical
Neurosciences, 67(4), 193-202. https://doi.org/10.1111/
pen.12043

Lovibond, S. H., & Lovibond, P. F. (1995). Depression Anxiety
Stress Scales (DASS-21, DASS-42). APA PsycTests. https://
doi.org/10.1037/t01004-000

Malagon-Amor, A., Corcoles-Martinez, D., Martin-Lopez, L. M.,
& Perez-Sola, V. (2015). Hikikomori in Spain: A descrip-
tive study. International Journal of Social Psychiatry, 61(5),
475-483. https://doi.org/10.1177/0020764014553003

Norasakkunkit, V. (2014). To conform or to maintain self-
consistency? Hikikomori risk in Japan and the deviation
from seeking harmony. Journal of Social and Clinical
Psychology, 33, 919-937.  https://doi.org/10.1521/
jscp.2014.33.10.918

Onukwuli, V., Enebe, N. O., Udigwe, I., Ynegm, Y, N,m
Ebebe, J. T., & Umerah, A. T. (2023). Internet Addiction
during the COVID-19 Pandemic among adolescents in
southeast nigeria and implications for adolescent care in
the post-pandemic era: A Cross-sectional Study. SAGE
Open Medicine, 11, 20503121231152763. https://doi.
org/10.1177/20503121231152763

Orsolini, L., Bellagamba, S., Volpe, U., & Kato, T. A. (2022).
Hikikomori and modern-type depression in Italy: A new
phenotypical trans-cultural characterization. International
Journal of Social Psychiatry, 68, Article 10101017. https://
doi.org/10.1177/00207640221099408

Orsolini, L., Longo, G., Bellagamba, S., Kato, T. A, & Volpe, U.
(2023). Hikikomori-like social withdrawal: An Italian case
report. Psychiatry and Clinical Neurosciences, 77, Article
510.

Pham, P. T. T., Thai, T. T., Huynh, H. K. M., Nguyen, L. T.
N., Nguyen, A. T. T., Duong, M. H. T., & Bui, H. H. T.
(2025). Association of Smartphone and Internet Addiction
with mental health during the COVID-19 pandemic:
A systematic review and meta-analysis. International
Journal of Social Psychiatry, 1-13. https://doi.org/10.
1177/0020764024131185

Pontes, H. M., & Griffiths, M. D. (2015). Measuring DSM-5
Internet Gaming Disorder: Development and validation of
a short psychometric scale. Computers in Human Behavior,
45, 137-143. https://doi.org/10.1016/j.chb.2014.12.006

Rosen, L. D., Mark Carrier, L., & Cheever, N. A. (2013). Facebook
and texting made me do it: Media-induced task-switching


https://doi.org/10.1177/00207640241245926
https://doi.org/10.1177/00207640241245926
https://doi.org/10.3389/fpsyg.2023.1126815
https://doi.org/10.3389/fpsyg.2023.1126815
https://doi.org/10.1097/YCO.0000000000000929
https://doi.org/10.1097/YCO.0000000000000929
https://doi.org/10.3389/fpsyt.2019.00412
https://www.splunk.com/en_us/blog/learn/internet-trends.html
https://www.splunk.com/en_us/blog/learn/internet-trends.html
https://doi.org/10.1556/2006.6.2017.050
https://doi.org/10.1016/j.eurpsy.2010.04.011
https://doi.org/10.1016/j.eurpsy.2010.04.011
https://doi.org/10.1007/s12144-022-03446-8
https://doi.org/10.1007/s12144-022-03446-8
https://doi.org/10.1371/journal.pone.0083558
https://fortune.com/well/article/screen-time-over-lifespan/
https://fortune.com/well/article/screen-time-over-lifespan/
https://doi.org/10.2117/psysoc.2020-A120
https://doi.org/10.3389/fpsyt.2022.1065304
https://doi.org/10.3389/fpsyt.2022.1065304
https://doi.org/10.3389/fpsyt.2020.598585
https://doi.org/10.1111/pcn.12043
https://doi.org/10.1111/pcn.12043
https://doi.org/10.1037/t01004-000
https://doi.org/10.1037/t01004-000
https://doi.org/10.1177/0020764014553003
https://doi.org/10.1521/jscp.2014.33.10.918
https://doi.org/10.1521/jscp.2014.33.10.918
https://doi.org/10.1177/20503121231152763
https://doi.org/10.1177/20503121231152763
https://doi.org/10.1177/00207640221099408
https://doi.org/10.1177/00207640221099408
https://doi.org/10.1177/0020764024131185
https://doi.org/10.1177/0020764024131185
https://doi.org/10.1016/j.chb.2014.12.006

Lin et al.

while studying. Computers in Human Behavior, 29(3), 948—
958. https://doi.org/10.1016/j.chb.2012.12.001

Ryan, T., Chester, A., & Reece, J. (2014). The uses and abuses
of Facebook: A review of Facebook addiction. Journal
of Behavioral Addictions, 3(3), 133-148. https://doi.
org/10.1556/JBA.3.2014.016

Shah, H., Helmy, M., & Vally, Z. (2024). Hikikomori in the
Middle East: The role of problematic gaming, social media
use, and loneliness. PLOS ONE, 19, Article e0312818.
https://doi.org/10.1371/journal.pone.0312818

Shannon, H., Bush, K., Villeneuve, P. J., Hellemans, K. G.,
& Guimond, S. (2022). Problematic Social Media Use in
Adolescents and Young Adults: Systematic review and
meta-analysis. JMIR Mental Health, 9, Article 33450.
https://doi.org/10.2196/33450

Skues, J., Williams, B., Oldmeadow, J., & Wise, L. (2016).
The Effects of boredom, loneliness, and distress toler-
ance on problem internet use among university students.
International Journal of Mental Health and Addiction,
14(2), 167-180. https://doi.org/10.1007/s11469-015-9568-8

Saito, T. (1998). Shakaiteki hikikomori: Owaranai shishunki
[Societal hikikomori: Unending adolescency]. PHP-
Kenkyujo.

Siste, K., Hanafi, E., Sen, L. T., Murtani, B. J., Christian, H.,
Limawan, A. P., Siswidiani, L. P., & Adrian. (2021).
Implications of COVID-19 and lockdown on Internet
Addiction among adolescents: Data from a developing
country. Frontiers Psychiatry, 12, Article 665675.

Stip, E., Thibault, A., Beauchamp-Chatel, A., & Kisely, S.
(2016). Internet Addiction, Hikikomori syndrome, and the
prodromal phase of psychosis. Frontiers in psychiatry, 7,
Article 6. https://doi.org/10.3389/fpsyt.2016.00006

Solanki, S. R., Shukia, R. P., Dave, V. R., & Rathod, V. G. (2023).
A study on internet and gaming addiction, Hikikomori Trait
and Insomnia status among medical undergraduates at one
of cities of Western India. Indian Journal of Community
Health, 35, 66-70. https://doi.org/10.47203/IJCH.2023.
v35i01.012

Sujarwoto, S., Saputri, R. A. M., & Yumarni, T. (2023).
Social media addiction and mental health among univer-
sity students during COVID-19 pandemic in Indonesia.
International Journal of Mental Health and Addiction, 21,
96-110. https://doi.org/10.1007/s11469-021-00582-3

Tan, C. S. Y., & Chew, P. K. H. (2024). General addiction versus
specific addiction: Which is associated with a higher risk
of negative consequences. Current Psychology, 43, 35249—
35260. https://doi.org/10.1007/s12144-024-07015-z

Tang, C. S.-K., & Koh, Y. Y. W. (2017). Online social net-
working addiction among college students in Singapore:
Comorbidity with behavioral addiction and affective disor-
der. Asian Journal of Psychiatry, 25, 175-178. https://doi.
org/10.1016/j.ajp.2016.10.027

Tang, C. S.-K., Koh, Y. W., & Gan, Y. (2017). Addiction to
internet use, online gaming, and online social networking
among young adults in China, Singapore, and the United
States. Asia-Pacific Journal of Public Health, 29(8), 673—
682. https://doi.org/10.1177/1010539517739558

Tateno, M., Teo, A. R., Ukai, W., Kanazawa, J., Katsuki,
R., Kubo, H., & Kato, T. A. (2019). Internet addiction,

smartphone addiction, and Hikikomori trait in Japanese
young adult: Social isolation and social network. Frontiers
in Psychiatry, 10, Article 455. https://doi.org/10.3389/
fpsyt.2019.00455

Teo, A. R. (2013). Social isolation associated with depres-
sion: A case report of Hikikomori. [International
Journal of Social Psychiatry, 59, 339-341. https://doi.
org/10.1177/0020764012437128

Teo, A. R., Chen, J. I., Kubo, H., Katsuki, R., Sato-Kasai, M.,
Shimokawa, N., Hayakawa, K., Umene-Nakano, W.,
Aikens, J. E., Kanba, S., & Kato, T. A. (2018). Development
and validation of the 25-item Hikikomori Questionnaire
(HQ-25). Psychiatry and Clinical Neurosciences, 72(10),
780-788. https://doi.org/10.1111/pen.12691

Teo, A. R., Fetters, M. D., Stufflebam, K., Tateno, M.,
Balhara, Y., Choi, T. Y., Kanba, S., Mathews, C. A., &
Kato, T. A. (2014). Identification of the hikikomori syn-
drome of social withdrawal: Psychosocial features and
treatment preferences in four countries. [nternational
Journal of Social Psychiatry, 61(1), 64-72. https://doi.
org/10.1177/0020764014535758

Tran, M. P. N., & Kay, C. S. (2024). Hikikomori and internet
addiction in US college students. PsyArXiv. https://doi.
org/10.31234/osf.io/ertdx

Uchida, Y., & Norasakkunkit, V. (2015). The NEET and
Hikikomori spectrum: Assessing the risks and conse-
quences of becoming culturally marginalized. Frontiers
in Psychology, 6, Article 1117. https://doi.org/10.3389/
fpsyg.2015.01117

Vahedi, Z., & Zannella, L. (2021). The association between self-
reported depressive symptoms and the use of social net-
working sites (SNS): A meta-analysis. Current Psychology,
40(5), 2174-2189. https://doi.org/10.1007/s12144-019-
0150-6

Wong, J. C. M., Wan, M. J. S., Kroneman, L., Kato, T. A., Lo, T.
W., Wong, P. W.-C., & Chan, G. H. (2019). Hikikomori phe-
nomenon in East Asia: Regional perspectives, challenges,
and opportunities for social health agencies. Frontiers
in Psychiatry, 10, Article 512. https://doi.org/10.3389/
fpsyt.2019.00512

Xie, X., Cheng, H., & Chen, Z. (2023). Anxiety predicts inter-
net addiction, when predicts depression among male
college students: A cross-lagged comparison by sex.
Frontiers Psychology, 13, 1-10. https://doi.org/10.3389/
fpsyg.2022.1102066

Ye, X.-L., Zhang, W., & Zhao, F.-F. (2023). Depression and
internet addiction among adolescents: A meta-analysis.
Psychiatry Research, 326, Article 115311. https://doi.
org/10.1016/j.psychres.2023.115311

Yang, Q., Liu, J., & Rui, J. (2022). Association between social
network sites use and mental illness: A meta-analysis.
Cyberpsychology: Journal of Psychosocial Research on
Cyberspace, 16(1), Article 1. https://doi.org/10.5817/CP
2022-1-1

Yong, R. (2024). Reevaluating Hikikomori and challeng-
ing loneliness assumptions in Japan: A cross-sectional
analysis of a nationwide internet sample. Fronters in
Psychiatry, 15, Article 1323846. https://doi.org/10.3389/
fpsyt.2024.1396070


https://doi.org/10.1016/j.chb.2012.12.001
https://doi.org/10.1556/JBA.3.2014.016
https://doi.org/10.1556/JBA.3.2014.016
https://doi.org/10.1371/journal.pone.0312818
https://doi.org/10.2196/33450
https://doi.org/10.1007/s11469-015-9568-8
https://doi.org/10.3389/fpsyt.2016.00006
https://doi.org/10.47203/IJCH.2023.v35i01.012
https://doi.org/10.47203/IJCH.2023.v35i01.012
https://doi.org/10.1007/s11469-021-00582-3
https://doi.org/10.1007/s12144-024-07015-z
https://doi.org/10.1016/j.ajp.2016.10.027
https://doi.org/10.1016/j.ajp.2016.10.027
https://doi.org/10.1177/1010539517739558
https://doi.org/10.3389/fpsyt.2019.00455
https://doi.org/10.3389/fpsyt.2019.00455
https://doi.org/10.1177/0020764012437128
https://doi.org/10.1177/0020764012437128
https://doi.org/10.1111/pcn.12691
https://doi.org/10.1177/0020764014535758
https://doi.org/10.1177/0020764014535758
https://doi.org/10.31234/osf.io/ert4x
https://doi.org/10.31234/osf.io/ert4x
https://doi.org/10.3389/fpsyg.2015.01117
https://doi.org/10.3389/fpsyg.2015.01117
https://doi.org/10.1007/s12144-019-0150-6
https://doi.org/10.1007/s12144-019-0150-6
https://doi.org/10.3389/fpsyt.2019.00512
https://doi.org/10.3389/fpsyt.2019.00512
https://doi.org/10.3389/fpsyg.2022.1102066
https://doi.org/10.3389/fpsyg.2022.1102066
https://doi.org/10.1016/j.psychres.2023.115311
https://doi.org/10.1016/j.psychres.2023.115311
https://doi.org/10.5817/CP2022-1-1
https://doi.org/10.5817/CP2022-1-1
https://doi.org/10.3389/fpsyt.2024.1396070
https://doi.org/10.3389/fpsyt.2024.1396070

12 International Journal of Social Psychiatry 00(0)

Young, K. (2009). Internet addiction: Diagnosis and treatment Zhang, X., Gao, F., Kang, Z., Zhou, H., Zhang, J., Li, J., Yan,

considerations. Journal of Contemporary Psychotherapy, J., Wang, J., Liu, H., Wu, Q., & Liu, B. (2022). Perceived
39(4),241-246. https://doi.org/10.1007/s10879-009-9120-x academic stress and depression: The mediation role of
Yuki, M., & Schug, J. (2020). Psychological consequences of mobile phone addiction and sleep quality. Frontiers in
relational mobility. Current Opinion in Psychology, 32, Public Health, 10, Article 760387. https://doi.org/10.3389/

129-132. https://doi.org/10.1016/j.copsyc.2019.07.029 fpubh.2022.760387


https://doi.org/10.1007/s10879-009-9120-x
https://doi.org/10.1016/j.copsyc.2019.07.029
https://doi.org/10.3389/fpubh.2022.760387
https://doi.org/10.3389/fpubh.2022.760387

